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NOTI CE

Mention of a conmercial conpany or product does not constitute
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pur poses, of information fromthis publication concerning
proprietary products or the tests of such products, is not

aut hori zed.

Docunent available in Cimte Research Program ERL, Boul der
Col or ado.
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For ewor d

To understand climate variability we nust first delineate what kind
of behavi our nust be understood. Do changes in the nore energetic parts
of the global climte machi ne occur gradually or suddenly? If there are
clear "climte signals,” where in the global donmain do they appear
first? How do they evolve in tine? Do the signals reflected in various
geophysical fields relate to one another in physically consistent ways?
Do the forcing fields exhibit time variability that is consistent with
t he response fields? What does the behaviour tell us about possible
causes of climatic variability?

The opportunity to explore such questions has been severely limted
by the availability of observations reflecting past behaviour. Only
since the advent of satellites have we been able to observe sone few
paranmeters on a gl obal basis. Only since Wrld War Il have there been
enough upper air observations to explore the vertical dinension and they
are sparsely distributed. Only with surface observations can we extend
the record of past behaviour back into the last century

In doing so, we find that the | and stations having |long records are
too few to delineate spatial variability, over the planet. Over the
ocean areas, however, ship observations provide a richer record. They
are good enough to delineate the tine variability of the major w nd
systens and related fields of surface pressure and tenperature.

The incentive for devel opi ng the Conprehensive Ocean—At nosphere
Data Set (COADS) was to nake this record avail able to the individua
investigator in a formthat is reliable and easy to use. The gl obal
mari ne surface data set contains the nost detailed record we will ever
have of the dynam cs of the global climte systemover the |ast century
and nore. It should trigger rapid progress in understanding by making it
possible to delineate the spatial and tenporal characteristics of the
several sharp adjustnents of the global circulation that have occurred,
and to glean fromthemclues to the nature and causes of global climte
variability. COADS provides the material for diagnostic research to
identify and explore the key questions. It also provides the needed
boundary conditions for nodel sinulation of the climte system
variability.

It has taken four years and nuch effort by many individuals and
several institutions to obtain and process the hundreds of tapes
containing the basic data input. Al of this effort was provided from
ongoing activities; there was no appropriation identified for the task.
It is atribute to the spirit of cooperation anong the participating
organi zations that the task has been successfully conpl et ed.

Throughout the effort, the support and encouragenent of Dr. W] not
N. Hess was crucial, as Director of ERL during the early stages and as
Director of NCAR during the | ater stages.
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Conpr ehensi ve Ccean—At nosphere Data Set
Rel ease 1

Abstr act

Global marine data observed during 1854-1979, primarily by ships—of—opportunity, have been
collected, edited, and summarized statistically for each month of each year of the period, using 2°
latitude x 2° longitude boxes. Products now available in a first release from this Comprehensive
Ocean Atmosphere Data Set (COADS) include fully quality—controlled (trimmed) reports and
summaries. Each of the 70 million unique reports contains 28 elements of weather, position, etc., as
well as nags indicating which observations were statistically trimmed. The summaries give 14
statistics, such as the median and mean, for each of eight observed variables of air and sea surface
temperatures, wind, pressure, humidity, and cloudiness, plus 11 derived variables. Relatively noisy
(untrimmed) individual reports and summaries (giving 14 statistics for each of the eight observed
variables) are available for investigators who prefer their own quality control. Two other report forms,
inventories, and decade—month summaries are among the other data products available. FORTRAN
77 software available to help read "packed binary” data products and processing details, such as the
method of identifying duplicate reports, are also described.

0. | nt roducti on

Si nce 1854, ships of many countries have been taking regul ar
observations of |ocal weather, sea surface tenperature, and many ot her
characteristics near the boundary between the ocean and the atnosphere.
The observations by one such shi p—of —opportunity, at one tine and pl ace,
usual ly incidental to its voyage, nake up a marine report. In |later
years fixed research vessels, buoys, and other devices have contri buted
data. Marine reports have been collected, often in machi ne-readabl e
form by various agencies and countries. That vast collection of data,
spanni ng the gl obal oceans fromthe m d-nineteenth century to date, is
the historical ocean atnosphere record.

The aimof this project was to assenbl e and reduce machi ne-r eadabl e
portions of the available historical ocean-atnosphere record into a
regul ar, conpact, easily-used data base at three principal resolutions:
1) individual reports, 2) year—nonth summari es of the individual reports
in 2° latitude x 2° | ongi tude boxes, and 3) decade—-nonth sunmari es.
Duplicate reports judged inferior by a first quality control process
designed by the National Cimatic Data Center (NCDC) were elimnated or
flagged, and "untrimed” nonthly and decadal sunmaries were conputed for
acceptable data within each 2° latitude x 2° |l ongitude box. Tighter,
nmedi ansnoothed limts were used as criteria for statistical rejection of
apparent outliers fromthe data used for separate sets of "trimed”
mont hly and decadal sunmmaries. Individual observations were retained in
report formbut flagged during this second quality control process if
then fell outside 2.8 or 3.5 (trimed fromstatistics) estimted
st andar d—devi ati ons about the snoot hed nedi an applicable to their 2°
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| atitude x 2° |l ongitude box, nonth, and 56—, 40—, or 30- year period
(i.e., 1854-1909, 1910-1949, or 1950-1909).

Ei ght "observed” variables were included in the untrinmed nonthly
sunmari es:

sea surface tenperature

air tenperature

scal ar w nd

vector w nd eastward conponent
vector w nd northward conponent
sea | evel pressure

total cloudiness

specific humdity

oOo~NO UG WNBE
O0TV<CE>®

Included in the trimmed nonthly summaries were the ei ght observed
vari ables plus 11 derived vari abl es:

9 R relative humdity

10 D S — A = sea-air tenperature difference

11 E (S — AW= sea-air tenperature difference* wi nd magnitude

12 F Q@ — Q= (saturation Qat S) — Q

13 G FW(Q — QW (evaporation paraneter)

14 X WU

15 Y W/ (14-15 are wind stress paraneters)

16 I UA

17 J VA

18 K uQ

19 L VQ (16-19 are sensible and | atent heat transport
par anet ers)

For each variable, 14 statistics were conputed:

1 d mean day-of —nont h of observati ons

2 h hour statistic

3 X mean | ongi tude of observations

4 y nmean | atitude of observations

5 n nunber of observations

6 m mean

7 S standard devi ati on

8 0 0/6 sextile (the m ninmm

9 1 1/6 sextile (a robust estimate of m— 1s)
10 2 2/ 6 sextile

11 8 3/6 sextile (the nedian)

12 4 4/ 6 sextile

13 5 5/6 sextile (a robust estimte of m+ 1s)
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14 6 6/ 6 sextile (the maximm

Al'l the other historical observations, such as present and past weat her,
visibility, and waves, are available in report form

This report gives an overall description of the workplan,
i ndi cating products available in this first rel ease of the Conprehensive
Ccean—At nosphere Data Set (COADS). Sources of the data, sone
characteristics of their distribution in tinme and space, and cautions in
using themare al so included. Product formats, software |istings,
processing details, and background material are presented in suppl enents

AO-KO to this report. A number enclosed in brackets refer to
references, e.g., [1].

Rel ease 1 of COADS offers 14 data products; 13 available fromthe
National Center for Atnospheric Research (NCAR), and one avail able from
NCDC. Because of the volunme of data and for reasons of conputational
efficiency, all but the NCDC product are stored in ”"packed binary”
formats, whereby data were coded as positive integers and the resultant
binary bitstrings were packed into bytes of the small est convenient
| engt h. Reconstruction of floating—point data requires that the byte
| ength and two other characteristics of each field be externally
speci fied. Machi ne—transportabl e* FORTRAN 77 software that includes
t hese specifications is available in addition to the data products (see

supp. HO).

*Machine—transportable software may require changes to work on different computer systems
(given certain minimum machine requirements), but these modifications are few and well defined.

G obal systens of nunbering 10° latitude x 10° | ongitude and 2°
|atitude x 2° |l ongitude boxes** were al so devel oped with the efficient
and conveni ent storage of data in mind. Figure 0 — 10 illustrates the
10 box system which has box nunbers spiralling eastward down from
nunber 1, with its lower—left (SW corner at 30 E, 80 N, to nunber 648
at 20 E., 90 S. The

**The notation BOXn (e.g., BOX 2 or BOX 10) will be used to denote an n5 latitude x n5 longitude
box, or more simply, n5 box.
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Figure 0-1. 10° box numbering system

30° E division was chosen to avoid splitting any ocean, which
facilitates the retrieval of latitude bands of data stored in box—order
on serial nedia (such as nagnetic tape). The 2° box systemis sinilar,
and these and ot her |ocation systens, such as the historic system of
Marsden Squares still used by NCDC, are described in detail in supp.

cl.

Any concl usion drawn fromthe historical record should be qualified
by the fact that the observation, reporting, collection, and
digitization of these data have been subject to a great dead of
nmet hodol ogi cal change. Besides introducing nore or | ess unknown
i nhonogeneities into many vari abl es, these changes have sonetines been
processed incorrectly. The resulting errors, as well as sinple recording
or transm ssion errors, occur very frequently. Wile a major effort has
been nmade to indicate reports containing errors, sone kinds of errors
cannot be trapped by statistical methods. A very common error in the
original data was incorrect representation of latitude and | ongitude,
and only in extrenme cases were these identified. Thus it nust be
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remenbered that while mllions of errors have been identified and
elimnated fromthe trinmed summaries, the resulting data are still far

fromclean. In addition, the distribution of data is highly variable in
both tinme and space. Neverthel ess, such a unique and clearly
irreplaceable historical record is worthy of exhaustive study on the
scale of either weather or climte, provided it is used with careful

attention to these characteristics (see sec. 401 for nore information).

The period of record is 1854 through 1979;* a few reports found in
t hese data before 1854 are thought to have spurious tines digitized and
were excluded at |ater stages of processing. OM ng to erroneous
| ati tudes and | ongitudes, a significant anmount of data also falls on
| and, increasing dramatically with the advent of gl obal
t el econmuni cations (c. 1966). However, the increase is only partly real,
because sonme inputs for earlier years had the | and data del eted (see

sec. 3L]). Reports for approximate |and | ocations were al so flagged or
excluded at | ater stages of processing.

*An update through 1984 of selected products is planned for availability in 1987.

COADS Release 1 is the culmnation of four years of cooperation
anong the Cooperative Institute for Research in Environnmental Sciences
(CIRES), the Environnental Research Laboratories (ERL). and NCDC, joi ned
inthe last three years by NCAR In addition to specifying requirenents
for the initial quality control and duplicate elimnation process, and
checking their proper inplenentation, NCDC was responsi ble for acquiring
the bul k of the data. Prograns for conversion of individual marine
reports back and forth fromcharacters to binary, sorting, input/output,
and other tasks were witten and executed by NCAR staff; quality
control, duplicate elimnation. reformatting, calculation of nonthly and
decadal summaries, and trimm ng were anong those acconplished by Cl RES
and ERL staff. Except for testing and auxiliary steps, processing was
acconpl i shed on NCAR conputers, especially their previous CDC 7600 and
current Cray 1, requiring over 100 hours of Cray-—equivalent CPU tine.

1. Dat a | nput

An attenpt was nade to integrate all available, digitized, directly
sensed surface—marine data sets that would contribute information of
reasonabl e quality, so that the final set would be as conprehensive as

possi bl e. The data sets listed in Table 1-100 were col |l ected and i nput
to the first stages of processing; details on each data set can be found

in supp. K. An original goal of the project was to update the Atlas
data set used by NCDC to construct a set of marine atlases, e.g., [11],
using data fromthe Historical Sea Surface Tenperature (HSST) Data
Project. The 1854-1969 period of the Atlas was extended through 1979
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using NCDC s ' 70s Decade data set, and other additions to |ater years
such as buoy, bathythernograph, and | MVWPC (International Exchange) data.
O her data were included because of their high quality (Ocean Station
Vessels) or renote |ocation (South African Wialing). The data sets

listed in Table 1-200 were left out for one reason or another; in
addition to these, the final data set includes no renotely sensed dat a.

Table 1-1
| nput Sour ces

MI1lion Sour ce
reports (approx.)

Atl as 38.6 NCDC

HSST (Hi storical Sea Surface

Tenperature Data Project) 25.2 NCDC, Ger nmany

ad TDF — 11 Supplenents BO and cO 7 NCDC

Mont er ey Tel econmuni cati on 4 NCDC

Ccean Station Vessels, and Suppl enent 0.9 NCDC

Mar sden Square 486 Pre-1940 0. 07 NCDC

Mar sden Square 105 Post-1928 0.1 NCDC

Nat i onal Oceanographi c Data Center

(NODC) Surface, and Suppl enent 2 NCDC

Australian Ship Data (file 1) 0.2 Australia

Japanese Ship Data 0.13 MI.T.

| MVPC (I nternational Exchange) 3 NCDC

Sout h African Waling 0.1 NCAR

El tanin 0. 001 NCDC

' 70s Decade 18 NCDC

| MVPC (I nternational Exchange)* 0.9 NCDC

OCcean Station Vessel zZ* 0. 004 NCDC

Australian Ship Data (file 2)* 0.2 Australia

Buoy Dat a* 0.3 NCDC

' 70s Decade M sl ocated Dat a* 0. 003 NCDC
100**

* Additions solely to 1970-1979 decade.

** The approximate total includes 26.58 million relatively certain duplicates, and some seriously defective
or mis—sorted reports, which were removed by initial processing steps.
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Table 1-2
Excl uded I nput Sources
M11lion Sour ce
reports (lapprox.)
Ccean Station Vessel Tipgrade (TD-1160)* 1.71 NCDC
I sl as Orcadas (Eltanin) ? Argentina
FCDS (Fl eet Consolidated Data Set)** 20 U. S. Navy
New Navy GTS (d obal Tel ecomruni cation System** ? U. S. Navy
British Marine Data Bank** 40 United Ki ngdom
TD-1117 U.S. Navy Hourlies (a few were included) ? NCDC
TD-13SY ? NCAR
TD-1393 Pi ckets ? NCAR
TD-1313 Marine ? NCAR
Nati onal Meteorol ogical Center Data (NWMC)* ? NOAA/ NMC

* Many of these data were included from OSV or GTS data (e.g., from U.S. Air, Force Global Weather
Central) within sources listed in Table 1-1[1.

** |t is thought that most of these data were included within sources listed in Table 1-101.
2. VWor kpl an

The overall workplan is shown jointly by Flowhart 1 (primry
processi ng) and Flowchart 2 (secondary processing). Al steps are
conpl eted, but five of the nineteen data products are not avail able
because they have been superseded by ot her products as not ed.

The 14 data products that are available for distribution (see secs.

2.1.10 and 2.2.10) are marked "(Avail.).” Currently, the 13 of these
products that are recorded in packed binary formats can be obtained on
magnetic tape fromthe

Dat a Support Section

Nat i onal Center for Atnospheric Research
P. O Box 3000

Boul der, CO 80307

or individual reports in an ascii—-character format (TD-1129) can be
obtained fromthe

Di rector

National Climatic Data Center
NOAA, Federal Buil ding
Ashevill e, NC 28801

(Basic sets of reports and statistics, as updated, will be avail able
indefinitely; mnor products nay later be reviewed for retention.)
Descriptions of the avail able products and sone of the other products
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and processes shown will be found in supps. AL-KL. See supp. H for
listings of FORTRAN 77 software that may assist users in readi ng packed
bi nary data products these prograns are al so avail abl e at NCAR on
magnetic tape.

Even t hough packed bi nary nmethods were enployed to store all but
one (product 19; TD-1129) of the 14 avail abl e data products, sone of
themare still very volum nous. This is because of the diversity of
observed and statistical information, and the w de coverage and fine
resolution in both space and tinme. For users not needing conplete data
products. copies can usually be made for selected areas or tinmes by NCAR
or NCDC

Since the 1970-1979 decade was processed separately throughout the
initial work, separate '70s and pre-" 70s files are provided for
i ndi vidual marine reports and other initial products (as noted in each

product description in secs. 2.1.10 and 2.2.10). Depending on the
application, this may or nmay not be a convenience to the user. An effort
was made to integrate the two periods in all the final nmonthly sumari es
and ot her products of later stages of processing, as well as to renove
data before 1854. Data over |land were also renoved only at |ater stages.
This provides a neasure of positional noise to be expected in supposedly

| egiti mate sanples. Supp. GL shows approximately which 2° boxes are over
| and; a machi ne-readabl e world map showi ng the | and boxes is avail able
at NCAR, and was used in deleting "l andl ocked” data.

2.1 Primary Processing: Flowhart 1

The primary processing yielded all of the basic products, but Ieft
themin a formthat is difficult for the average user to cope with
because of size, ordering, and conplexity. (The secondary processing
seeks to mani pul ate these into nore user—friendly arrangenents.) The
basic goals of the primary processing were as foll ows.

1) To conpact and noderni ze the representation and ordering of
i ndi vidual marine reports without |loss of information. For a database of
this size, traditional character—based representations are extrenely
wasteful in both storage and processing costs. Conversion to a packed
bi nary representation (process a on Flowhart 1) based on storing
positive integers in mnimal-length strings of bits was used to hal ve
storage size (product 1 on Flowhart 1). This format was conputationally
efficient for the processes (b-c) of sorting, quality control, and the
elimnation of nore than one—fourth of the reports as "certain”
duplicates. Inventories (product 2) describe the distribution of reports
intime and space and their source. The nobst commonly used portions of
each uni que report were also re—expressed in an extrenely conpact form
(product 3), with flags added |later (product 10) to indicate which
observations failed the second (trimm ng) stage of quality control.
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2) To summari ze different variables on a nonthly scale in 2° boxes.
produci ng traditional and robust statistics for the expected val ue and
standard deviation. as well as centroids of observational location in
time and space. A first set of "untrimred” statistics (product 4)
sumari zes observed variables after using flags fromthe initial
quality, control to reject gross errors, but before any further quality
control with the untrimed statistics, or by ignoring the flags on
i ndi vi dual observations in product 10, users retain the freedom of
applying their own additional quality control). A second set of
"trimed” statistics (product 7) summarizes observed plus derived
vari ables after further quality control to renove apparent statistica
outliers. Trimm ng performance data (product 8) count observations
trimred fromeach 2° box and nonth

3) In parallel with the nonthly sunmaries, to sunmarize trimmed and
untrimed data on a decade—nonth scale in 2° boxes. Decadal summaries
(products 5 and 9) may not be the "best” representatives of a decade,
because of tenporal inhonogeneity, but they contain statistics (such as
the true decadal nedian) that cannot be generated fromthe nonthly
summari es. Snoot hed aggregates of the untrinmed decadal sunmaries
(product 6) were used for limts on which to performthe trinm ng.

The processes used to neet these goals and the products that result
are shown in Flowhart 1, and described individually as follows. Al the
primary products are stored in packed binary formats, except that
product 1 (Long Marine Reports) has a hybrid format consisting of packed
bi nary plus characters.
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long
marine

equivalent to roughly 100 . .
6250-cpi tapes (all other . . S
tape estimates areex- . -
pressed as 6250-cpi) =~ 1tape.
| E R

inventories
(INV)

monthfy
summaries
untrimmed
(MSUL.1)

11 tapes

monthiy

summaries
trimmed
{MST)

reports
(LMR)

convert
& sort

- 48 tap

stat. compressed
pass marine
1 reports

{CMR.4)

decadal
summaries
unttimmed
{OSU.Y)

decadal
summary
untrimmed
limits
(OSUL)

pass
2

White
circles - : 8.
represent :
data
products
available
tor
distribution

trimming
performance
(TRP)

2 tapes 2 tapes

10.

decadal compressed
summangs marine
trimme reports
(OST) (CMR.5)

18 tapes

Flowchart 1. Primary Processing. Data products are shown as circles and processes are

shown as squares. (Note: product 3 has been superseded

by product 10, and products 4,

5, and 7 have been superseded by secondary products 12-18 shown on Flowchart 2.)
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2.1.1 Primary Products (Flowchart 1)
Product 1. (Avail.) Long Marine Reports (LMRY).

This is the format for individual reports output from processes a
through ¢. LMR contain the conpl ete observational record, including
quality flags, illegal characters, and supplenental fields, stored in a

vari abl e-l ength format (refer to supp. FLI) averagi ng one-half the size
of the less conplete 148 (8-bit) character NCDC result (TD-1129). Sort
is by 10° box, year, nonth, 1° box, day, hour, and card deck, and
possi bl e duplicates have either been elimnated or flagged. Coverage:
1800-1969, 1970-1979 separately; |andl ocked reports are fl agged.

* A shorthand notation is followed to delineate the different versions of a format. Let a.nb denote
the full name of a format, where "a” represents an alphabetic string (one or more letters),
separated by a period from a numeric string "n” (one or more digits), followed by another
alphabetic string "b” which may be empty (zero or more letters) Each of these different strings has
a particular usage: "a” is a mnemonic for the format (e.g., MSLI stands for Monthly Summaries
'Untrimmed), "n” is the version number (MSU.2), and "b” is added when the original sort order has
been changed (in MSU.2B, B stands for boxsort). In practice, the ".nb”, the .”, or the "n” may be
omitted where the full name is indicated elsewhere.

Product 2. (Avail.) Inventories (INV).

I ncl udes the nunmber of individual LMR in each year—nonth and 10°
box, as well as summary information giving (approxi mate) quality-control
flag counts and the makeup of each 10° box by card deck and source
(supp. KO). Sort is by 10° box. Coverage: 1800-1969, 1970-1979
separately; |andl ocked reports are incl uded.

Product 3. Conpressed Marine Reports (CVR 4).

This format for individual reports contains 29 frequently used

el ements (see supp. ELI). Sort is by 10° box, month, 2° box, year, day,
hour, longitude, latitude. Coverage: 1800-1969, 1970-1979 separately;
| andl ocked reports are included. It has been superseded by product 10.

Product 4. Monthly Summaries Untrimed (MSU. 1).

Ei ght observed vari abl es, each described by 14 statistics for 2°
boxes. Sort is by 10° box, nmonth, 2° box, year. Coverage: 1800-1969,
1970-1979 separately; |andl ocked data are included. Secondary products
13, 14, and 17 are avail abl e instead.

Product 5. Decadal Summaries Untrimed (DSU.1).

I nput to the snoothing process used to create the statistical basis
for trimmng outliers (product 6). Sort is by 10° box, nonth, 2° box,
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decade. Coverage: 1800-1969, 1970-1979 separately; |andl ocked data are
i ncluded. It has been superseded by product 12.

Product 6. (Avail.) Decadal Summary Untrimmed Linmts (DSUL).

Possi bly asymetric upper and lower limts about a snoothed nedi an

were constructed from product 5 (supp. CH) and used later to trim
outliers fromthree periods (1854-1909, 1910-1949, and 1950-1979). Sort
is by 10° box, nonth, 2° box, period. Coverage: 1854-1979; | andl ocked 2°
boxes are fl agged.

Product 7. Monthly Summaries Trimed (MST).

Ni net een observed and derived vari abl es, each described by 14

statistics for 2° boxes (supp. ALl). Sort is by 10° box, month, 2° box,
year. Coverage: 1854-1969, 1970-1949 separately; |andl ocked data are
del et ed. Secondary products 15, 16, and 18 are avail abl e instead.

Product 8. (Avail.) Trimm ng Performance (TRP).

G ves information (see supp. CO) for each 2° box and year—nonth of
t he nunber of explicitly trimred variables found to be above or bel ow
the limts set by DSUL. Sort is by 10° box, 2° box, year, nonth.
Coverage: 1854-1979; | andl ocked data are count ed.

Product 9. (Avail.) Decadal Sunmaries Trimed (DST).

Seven vari abl es, each described by 10 statistics (plus suns of
squares and cross products of vector wi nd) for 2° boxes, with the fornat

as given in supp. ALl. Sort is by 10° box, nonth, 2° box, decade.
Cover age: 1854-1969, 1970-1979 separately; |andl ocked data are del et ed.

Product 10. (Avail.) Conpressed Marine Reports (CVMR 5).

This format for individual reports contains 28 frequently used
el enents, and supersedes product 3 as an extrenely conpact alternative
to LMR Individual ship nunber or call sign is omtted, as are wave and
swell fields, etc. During statistics pass 2 (process g), variables
outside 2.8 or 3.5 (trinmmed fromstatistics) estinated
st andar d—devi ati ons about a snoot hed nedi an were retained but flagged in
a fixed-length format (shown in supp. DL) totalling one-sixth the size
of the 148 (8-bit) character NCDC result (product 19). Sort is by 10°
box, nonth, 2° box, year, day, hour, longitude, latitude. Coverage:
1854-1969, 1970-1979 separately; |andl ocked reports are fl agged.
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2 Primary Processes (Flowchart 1)

Process a. Convert and Fi X
These prograns converted froma variety of tape formats and report
formats into LMR Nunerous corrections and consi stency checks were

made. Supp. |0 gives details for process a

Process b. Sort

| nput data as received were sorted in many different ways. This
step sorted all data into the sequence necessary for duplicate
elimnation (10° box, year, nonth, 1° box, day, hour, and card
deck) .

Process c. QC/ dupelim

The data were first quality controlled, and the resulting fl ags
used to select the best report in the event of duplicates.
Duplicate elimnation was conplicated by the fact that duplicates
were frequently found across hours or days. These steps were coded

according to NCDC specifications as shown by supps. JO and KO.

Process d. Convert and Sort

This converted LMR into CVR 4; supp. EL contains translation
details. The sort required by the statistics prograns has ”nonth”
as the first key after ”10° box” in order that nonthly and decadal
statistics could be generated sinultaneously.

Process e. Statistics Pass 1
Using as input CVR 4, this produced both 2° nonthly and decadal

statistics (refer to supps. ALl-cL]).

Process f. Snooth

DSU. 1 resulting fromPass 1 were snoothed in order to provide
limts for trimmng. Lineprinter plotting and hand anal ysis of
areas such as coastlines were required to ensure proper snoothing

(see supp. cO).

Process g. Statistics Pass 2
Using as input CVMR 4 and DSUL, this produced trimed 2° nonthly and
decadal summaries, plus CVR 5 for those who wish to conpute their

own statistics using a clean observation set. Supps. AU-CO show
conput ati onal details.

Secondary Processing: Flowchart 2

The products fromthe primary processing were individual reports,

decadal summaries, and nonthly summaries in a sort by 10° box, nonth, 2°
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box, year. This sort is acceptable for analyses in limted areas, but is
i nconveni ent and costly when used for delineating global conditions at
specific tinmes. Simlarly, the files at this stage contain many
different statistics and climate variables in each record, and nost

anal yses use only a few quantities at a tinme. Therefore, additional work
was needed to rmake the data econom cal to access, and to bring the
entire matri x of nmonthly sunmmary output, over 9.2 billion pieces of
information on 26 6250-cpi tapes, within easy reach of the individual

i nvestigator. Procedures were as follows.

1) The nonthly summaries were sorted into the "tinesort” of
products 13 and 15 shown on Flowchart 2. The tine (or synoptic) sort, by
pure tinme (January 1855 foll ows Decenber 1854, etc.) and then 2° box,
permts analysis of the globe at each tine step, in sequence. A
"boxsort”, by 2° box and then pure time within each 10° box, was
conpl eted (products 14 and 16) for studies that concentrate on a snall
area. The untrimed nonthly and decadal summaries also were reformatted
in order to make the formats of products 11 and 12 conpatible with their
trimred counterparts, and to achieve a significant (about 15% reduction
in size.

2) The nonthly summaries in tinesort were separated into group
files so it would not be necessary to pass over unwanted dat a.
Typically, studies will require groupi ng nean—estinates of a variable
together with the nunber of observations. a standard devi ati on estinmate,
and centroids of observational location in tine and space, so that
snoot hed grids m ght be generated taking into account all the different
aspects of variability. The group riles conbi ne four such
vari abl e—ensenbl es, and serve as the primary exchange format (products
17 and 18). For sone sel ected val ues of very common use. such as the
mean of sea surface tenperature, individual files may |ater be
gener at ed.

3) Wth major work by NCAR the individual reports were converted
into NCDCs Standard character format (product 19). Because of the |arge
conputing requirenments, it was inportant that the very conpl ex
transformati on be properly generated. Therefore. sanple tapes were sent
to NCDC to be checked.

Fl omchart 2 shows the secondary products and processes, as
described individual, in the following. Al the secondary products are
stored in packed binary formats, except that product 19 (TD- 1129) has
an ordinary character fornmat.

2.2.1 Secondary Products (Flowchart 2)

Product 11. Monthly Sunmaries Untrinmed (MSU).
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Ei ght observed vari abl es. each described by 14 statistics for 2°
boxes, with the format as given in supp. AL (this carries essentially
the sane information as product 4, but in a nore efficient format
conpatible wwth that of its trimed counterpart, product 7). Sort is by
10° box, nonth, 2° box, year. Coverage: 1854-1969, 1970-1979 separately;
| andl ocked data are included. Products 13, 14, and 17 are avail able
i nst ead.

Product 12. (Avail.) Decadal Sunmaries Untrimed (DSU).

Si x vari abl es, each described by eight statistics (plus suns of
squares and cross products of vector wind) for 2° boxes, wth the format

as given in supp. AL (this carries essentially the sanme information as
product 5, but in a nore efficient format simlar to that of its trimed
counterpart, product 9). Sort is by 10° box, nonth, 2° box, decade.
Coverage: 1854-1969, 1970-1979 separately | andl ocked data are incl uded.

Product 13. (Avail.) Monthly Sunmaries Untrinmed Tinesort (MSU.T).

Ei ght observed vari abl es, each described by 14 statistics for 2°

boxes, with the format as given in supp. AL. Sort is by year, nonth, 2°
box (al so called synoptic sort). Coverage: 1854-1979 | andl ocked data are
i ncl uded.

Product 14. (Avail.) Mnthly Sunmaries Untrinmed Boxsort (MSU. B).

This is product 13, sorted instead by 10° box, 2° box, year, nonth.
Coverage: 1854-1979; | andl ocked data are incl uded.

Product 15. (Avail.) Monthly Summaries Trinmred Tinmesort (MST.T).

Ni net een observed and derived vari abl es, each described by 14
statistics for 2° boxes, with the format as given in supp. ALl. Sort is
by year, nonth, 2° box (also called synoptic sort). Coverage: 1854-1979;
| andl ocked data are del et ed.
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Flowchart 2. Secondary Processing. Data products are shown as circles and processes are

shown as squares.




Directory  Table of Contents O

COADS

Product 16. (Avail.) Mnthly Sunmaries Trinmed Boxsort (MST.B).

This is product 15, sorted instead by 10° box, 2° box, year, nonth.
Coverage: 1854-1979; | andl ocked data are del et ed.

Product 17. (Avail.) Monthly Summary Untrinmred G oups (MSUG and

Product 18. (Avail.) Mnthly Summary Tri mred G oups (MSTQ

These files (described in supp. BL) are intended as a manageabl e
alternative to the tinesort files, in ternms of processing and storage
costs, for studies using only a few variables and statistics. Sort is by
year, nonth, 2° box (also called synoptic sort). Coverage: 1854-1979;
| andl ocked data are del et ed.

The two untrimred groups (nunbered 1-2) and the five trinmed groups
(nunbered 3-7) each contain four variables, with eight statistics
i ncluded for each variable. For exanple, group 3 contains these
statistics:

medi an

mean

nunber of observations

standard deviation estimate: (fifth-first sextile)/2
mean day-of —nont h of observati ons hour statistic
nmean | ongi tude of observations

nmean | atitude of observations

for these vari abl es:

sea surface tenperature
air tenperature
specific humdity
relative humdity

Goup 4 contains the sane statistics for these vari abl es:
scalar w nd
vector wi nd eastward conponent
vector wi nd northward conponent
sea | evel pressure

Product 19. (Avail.) NCDC Result (TD-1129).

A subset of the full observational record in LMR is now avail abl e
for distribution by NCDC in its TD-1129 ascii—character format. This is
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a 148-character format (see supp. |[]) sorted by Marsden Square, year,
nmont h, 1° Marsden Square, day, hour, card deck. (NCDC plans to re-sort
this by Marsden Square, 1° Marsden Square, year, nonth, day, hour.)
Cover age: 1800-1969, 1970-1979 separately; |andl ocked data are fl agged.

2.2.2 Secondary Processes (Flowchart 2)

Processes h. and i. Refornmat

These two steps conpressed the identification fields. The same bit
mani pul ati ons can now extract themout from any summary, whet her
decadal or nonthly.

Processes j. and |I. Tinme Sort

The nonthly summari es were sorted by year—nonth and then 2° box.
Processes k. and m Box Sort

The nonthly summari es were sorted by 2° box and then year—nonth,

wi thin each 10° box. Contrast this with the sort of products 7 and
11.

Processes n. and o. Split

The conplete nonthly sunmmary matrices (untrimred 8 variables x 14
statistics, trimmed 19 variables x 14 statistics) were split up
into group files (4 variables x 8 statistics). In this process, the
centroids of tine/space |ocation were shortened in | ength and
precision (as given in supp. BO).

Process p. Convert and Sort

This converts LMR back to TD-1129 for NCDC. A sort is required in
order to change the first key from”10° box” to ”"Marsden Square.”

3. Dat a Qut put

Results here show characteristics of the data at various stages,
primarily after process ¢ (QC/ dupelinm. Except for the summari es out put
fromprocess g (statistics pass 2) and their derivatives, these results
al so i nclude substantial amounts of data over |and that were renpoved
only at |ater stages of processing. For exanple, only two 10° boxes in
the 1970s have no apparent data.

Tabl e 3-1all lists the nunber of product records output from

vari ous processes; Tables 3-1bl] and 3-1cll give rel ated percentages. The
preci se definition of "certain” and "uncertain” duplicates (dups) is

given by supp. KOO — — but it will suffice at this stage to allude to
the degree of certainty in correctly identifying dups, with the
"uncertain” being retained with flags in the LMR output, and renoved
fromthe TD-1129. The 1970s output is tabul ated separately in each case,
even if it was not run separately.
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Tabl e 3-1a
Process Qut puts
Process Qut put Pre—' 70s ' 70s Tota
b. a sort LMR 74, 633, 905 23, 817, 437 98, 451, 342b
c. QC/ dupelim 1.2 LMR (total) 53, 185, 975 18, 682, 484 71, 868, 459
1. LMR (uncertain) 329, 233 57, 825 387, 058
g. statistics pass 2 8. TRP 3,699, 340 833, 847 4,533, 187
9. DST 765, 745¢ 102, 463c¢ 868, 208¢
10. CMR5 52, 840, 447 18, 622, 039 71, 462, 486
i. reformat 12. DsSU 776, 543 128, 122 904, 665
j. tinme sort 13. MBU. T 3, 680, 781 788, 866 4, 469, 647
k. box sort 14. wMsU. B 3,680, 781 788, 866 4, 469, 647
. time sort 15. MST. T 3, 685, 123¢ 785, 223¢ 4, 470, 346¢
m box sort 16. MST. B 3, 685, 123 785, 223 4,470, 346
n. split 17. MBUG (each group) 3,680,781 788, 866 4,469, 647
o. split 18. MBTG (each group) 3,685,123 785, 223 4,470, 346
p. convert and sort 19. TD-1129 52, 856, 742 18, 624, 659 71, 481, 401

a Letters and nunbers refer to Flowhart 1 and 2 (LMR output from process b was an

i nternedi ate product).

b The di screpancy between the total from process b and that given in Table 1-10 is

| argely because of the renoval

thi s stage.

C It is thought that deletion of
of DST in conparison to DSU, but that

data on))— in the trimmed sumari es nore or

nunber of MST in conparison to MSU. Supp. AL has details on these and other criteria
governi ng sumrary out put.

of seriously defective or

m s—sorted reports prior to

| and data mainly accounts for the drop in the number
i nclusi on of Monterey Tel ecom (card deck 555)
| ess conpensates for this effect in the

Tabl e 3-1b
Dupl i cation Percentages
Per cent age of process out put Pre—70s ' 70s Tota
percentage of b duplicate (certain + uncertain) 29 22 27
percentage of ¢ uncertain 1 0.3 1
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Tabl e 3-1c
Process b and ¢ Qutput Percentages by Source

Sour ce* Pre-' 70s " 70s Tot al

b ¢ b ¢ b ¢
GIS 3 3 37 46 11 14
non-GIS 97 97 63 54 89 86
Buoy 0O O 2 2 1 0.5
| MVPC 21 25 58 50 30 32
NODC 2 3 1 2 2 2
HSST 34 16 0O O 26 12

* Global telecommunication system (GTS) data were identified by card deck (see supp. FO): 555,
666, 849, 850, 889, 889, 999. Non—GTS data comprise all other card decks, as well as identifiable
data from the remaining categories: buoy decks 143, 876—882; IMMPC 128, 926-928; NODC
891; and HSST 150-156.

Figure 3-10 gives a curve of global reports by nonth fromthe
early 1850s through 1979. Except for 50 suspect reports in 1800-1807,
the area under this curve corresponds to the total fromprocess c in

Tabl e 3—1ald. Breaking the globe up into four somewhat arbitrary basins
according to Figure 3-20 gives the set of curves shown by Figures 3-3[]
t hrough 3—-600. O course these curves show nothing about variations in
the spatial density within each area (see Figures 3-8 through 3-210,

and Table 3-20), but can be used as a rough gauge of the tenporal
reliability of any conclusion drawn over such a | arge area.

The highest curve in Figure 3—=700 is like that of Figure 3-10, but
shows gl obal reports per year rather than per nonth. Underneath are two
curves of global reports per year input to dupelim 1) fromNCDC s Atl as
data set, extended for 1970-1979 using their ’70s Decade data set and 2)
fromthe HSST data set. These three data sets are the largest inputs to
COADS, and significant data sets scientifically.

Figure 3-8L1 is a map showing, for each 10° box, the |ogig of
reports output fromdupelim sunmed for all nonths from 1854 through
1979. The logip is blank only for a box containing no data what soever,

i.e., box 638. Figures 3-90 through 3-210 are sinilar maps for decades
(starting with the fractional decade 1854-1859, then 1860-1869, etc.).
Note the increase through tinme of data over |and, especially for the
1960s and 1970s. This is coincident with when the gl obal

t el ecommuni cati on system (GIS) starts, but is at |east partly an
artifact of previous editing procedures that renoved earlier |and data.
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Figure 3-1. Global reports after duplicate elimination.
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Figure 3-2. Basins and 10° boxes.
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Figure 3-3. Basin 1 ATLANTIC reports after duplicate elimination.
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Figure 3-4. Basin 2 INDIAN reports after duplicate elimination.
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Figure 3-6. Basin 4 ANTARCTIC reports after duplicate elimination.
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Figure 3-7. Annual global reports after duplicate elimination (solid);

Atlas input (dotted, through 1969) continued by "70s Decade (dotted, 1970-1979);

and HSST input {dashed, through 1961).

Table 3-200 is a frequency distribution of the nunber of untrinmmed
nonthly summaries (i.e., year—nonth-2° boxes) having different counts of
sea surface tenperature observations for statistics. These are given for

four different 10° boxes (see Figure 3-20]), for the ' 70s decade. As one
goes back in time, nore of the boxes will have fewer observations.
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Tabl e 3-2
Frequency Distribution of Untrimred Monthly Sunmari es
bservati ons 10° box
of 163 176 420 438
ﬁ;;ﬂ;ﬁg (Gul f of Alaska) | (Spanish Coast) (N. Chile) (S. Indian
COcean)
1 3 1 553 745
2 14 3 210 553
3 20 8 76 336
4 41 2 33 216
5 49 10 18 157
6 61 14 7 81
7 96 21 3 62
8 96 15 1 39
9 101 19 3 30
10-99 2519 2349 1 39
100-999 0 557 0 0
>999 0 0 0

Tabl e 3-301 gives, for different variables and tine periods, the
nunber of observations input to process g (statistics pass 2); the
per cent age of those observations trimred, and thus excluded fromthe
nmont hl y and decadal sunmaries; and an estinmate of the percentage of
t hose observations that m ght be m sl ocated, assum ng the nunber on
approximate | and | ocations (counted separately) was representative of

the mislocation rate over water. Refer to supp. CH for nore infornmation
on the trimm ng process.

Tabl e 3-3
Trimm ng Performance Sunmary

Peri od S A Uand V |P R
input (mllion observations) pre—" 70s [47.19 50. 15 50. 88 37.09 23.09

' 70s 16. 06 17.90 17.79 17.55 13.59

t ot al 63. 25 68. 05 68. 67 54. 65 36. 68
percentage tri med pre—' 70s [1.24 0.92 1.61 0. 65 0. 26*

' 70s 2.28 1. 46 1.39 0.92 0.43

t ot al 1.51 1.06 1.56 0.74 0. 32
percentage mslocated (est.) pre—' 70s [0.05 0. 07 0.09 0.12 n/ a

' 70s 1.21 1.26 1.26 1.28 n/ a

t ot al 0.35 0. 38 0. 40 0.49 n/ a

* One condition required before relative humidity R could be computed was that air temperature A not be
trimmed; this is the percentage of R (only) trimmed afterwards.
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Tabl e 3—-401 shows bl ocking factors chosen for witing out different
formats onto 6250-cpi tape. Whenever convenient, block sizes were chosen
to be evenly divisible by 60 or 64 bits, and as | arge as possi bl e but
| ess than or equal to 29,760 bits (i.e., 496*60 or 465*64 bits). These
constraints are based on the efficient capabilities of a wide variety of
conputers currently in use.
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Table 3-4
Default 6250-cpi Blocking of Products
Record length ~ | Block size | 60-bit 64-bit Record
Gbit® | Tapes Product (bits) Blocked (bits) words | words count
39.5 48 1. LMR 5490 | 169° 64.000C | 1,066.7 | 1,000 | 71,868,459
0.089 1 2. INV 69,294 1 198,240 | 3,304 | 3,007.5 1,285
13.7 17t 3. CMR .4 192 150 28,800 480 450 | 71,462,542
8.58 n® | 4« Msua 1,920 15 28,800 480 450 4,460,669
0.868 3 5. DSU.1 960 30 28,800 480 450 904,687
0.224 1 6. DSUL 384 75 28,800 480 450 5832721
16.6 17° 7. MST 3.7128 15 55,680 928 870 4,470,346
1.16 2 8. TRP 256 105 26,880 448 420 45331870
1.11 2¢ 9. DST 1,280 21 26,880 448 420 868,208
13.7 18 10. CMR 3 192 150 28,800 480 450 71,462.4860
7.15 9 11. MSU 1,600 19 30,400 506.7 | 475 4,469,647
0.868 2 12. DSU 960 30 28,800 480 450 904.665'
7.15 9 13. MSU.T 1,600 18 28,800 480 450 4,469,6470
715 9 14. MSU.B 1,600 18 28,800 480 450 44696470
16.6 18 15. MST.T 3,712 15 55,680 928 870 4,470,346
16.6 17 16. MST.B 3,712 15 55,680 928 870 44703460
1.72 2 17. MSUG 384 150 57,600 860 900 4,469,647
1.72 2 18. MSTG 384 | 150 57,600 960 900 4,470,346
84.6 n™ | 10 TD-1129 1,184' 10 82,880 | 1,381.8 | 1,295 | 71,481.401

2 The Gigabit (109 bits) is a convenient unit of size because it represents approximately the amount of data
that will fit on one 6250-cpi tape.
Actual record length is variable; this is an estimated average.
€ Actual blocking factor or block size is variable; this is the maximum (found in INV or possible in LMR).
There are 639 and 646 extant 10 ° boxes in the pre-'T0s and '70s, respectively.
€ The number of TAPES is estimated using FORTRAN (allowing 9-character variable pames):
IMPLICIT INTEGER(A-Z)
TAPES = ((COUNT - 1) / BLOCKED + 1) * (BLOCKSIZE + 15000) + 648 * 15000
TAPES = (TAPES - 1) / 1300000000 + 1
which assumes record gaps and 648 file marks of 15,000 bits each on 2,400 foot 6250-cpi tapes.
Binary-zero records that fill out short blocks are not included in this count or that for Gbit.
E Cannot meet the blocking criteria given earlier.
.h There are 87 tapes for the pre-"70s and 30 estimated for the 'T0s.
! Cannot meet the blocking criteria given earlier, but the divisibility by 60 or 64 bits is less applicable.

4. Cauti ons

Final cautions for the user: instrunental nethods, observational
nmet hods, codi ng net hods, ship tracks in tinme and space, ship
construction, data density — all these have undergone historical
changes, the majority of which are unrecorded in the data sets from
whi ch COADS has been derived, and so could not be nade a part of it.
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These i nhonbgeneiti es are conpounded by the significant percentage of
errors that occur at every stage of observation, recording,
transm ssi on, and processing.

Whenever possible, flags, indicators, centroids of |ocation, and
robust statistics have been provided to signal or alleviate sone of
t hese problens. A few known probl ens shoul d be enphasized (see al so

supp. KO for background on problens in specific data sets):

Bucket Indicators. Sea surface tenperatures neasured by intake (or
i njection) have been shown, in earlier work sunmari zed by [9], to be
hi gher by roughly 0.5°C than those neasured by bucket. Unfortunately, an
explicit indicator for the nethod used is available only starting in
1968, and only in manuscript data; docunmentation problens render even
this indicator unusable for U S. recruited ships prior to around My
1973. As was done in the HSST project, many earlier data can be nore or
| ess safely categorized as bucket or "unknown” solely on the basis of
hi stori cal know edge about the different card decks. In COADS a flag is
included that is set if an individual report cane fromthe HSST set or
mat ches an HSST report. Thus this flag can be used to inply bucket
nmeasurenent. Together wth the somewhat unreliable flag val ue that
directly specifies bucket neasurenent in later years, this may help
users of individual reports to separate bucket from unknown dat a.
However, [1] raised the possibility that some decks included in the HSST
were subject to intake contami nation. This conclusion was verified to a
smal | extent in dupelimby the discovery of matches between deck 116
(U.S. Merchant Marine intake data) and the HSST. Qbservations were
included in the nonthly and decadal summaries w thout regard to bucket
i ndi cat ors.

W nd Speed. The "ol d” Beaufort scale as detailed in supp. KO was
used to bracket each estinmated speed at a value in ns-1. It should be
noted that the m xture of speeds estimated first by sail, second by sea
state, and |l ater neasured, yields potentially inhonbgeneous dat a.

Wnd Direction. Simlarly, the different conpass codes shown in
supp. FU have been bracketed at a val ue in whol e degrees.

Daytime/ Nighttime Cbservations. [9] discusses the different biases
associated wth daytine versus nightti me observations. |nstead of
summari zi ng separate statistics for day and night e a task that would
probably have doubl ed al ready | arge conputing and storage requiremnment see
the trimmed statistics carry the fraction of observations in approximte
daylight, to permt sone adjustnents.
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Ship Type. Considerable effort was devoted to maeking readily
avai |l abl e an existing indicator for type of observing vessel, or

attenpting to derive it where none was avail able (see supp. 10).
Unfortunately, these efforts failed in many cases. Even where they
succeeded, the results should be treated with suspicion, because of a
| ack of adequate past docunentation. For instance, nmany OSV (Ccean
Station Vessel) data are not identified as such starting around 1970.

Wave and Swell Fields. These fields were subject to extensive WWO
(World Meteorol ogi cal Organi zation) code changes effective 1 July 1963
and 1 January 1968, which were not necessarily followed pronptly by
observers al t hough conversion procedures usually assunmed they were.
Speci al caution should be exercised around those dates. Periods of
(wi nd) wave and swell should be considered highly questionable prior to
1968 for internationally exchanged data assigned to card deck 926. This
i s because conversion procedures assuned data were in the pre-1968 code;
but when exchanged years later, they sonetimes were digitized according
to nore recent codes.

Monthly Summaries. Statistics pass 2 (process g) used 3.5 estinmted
standard devi ati ons about a snoothed nedi an as threshol ds for including

data in the trimed nonthly summaries. Al though Table 3-30 lists
considerably nore than the 0.04% trimm ng performance expected froma
normal distribution, outliers may still be found, especially in smal
sanples (e.g., < 3 observations). The nedi an and ot her robust
statistics, such as the standard deviation estimate fromthe first and
fifth sextiles (used for establishing trimmng [imts), are recommended
as nore robust and outlier-resistant alternatives to the nmean and

ordi nary standard devi ati on about the nean. It should be noted that no
attenpt was nade to otherwi se correct for instrunmental or observational
bi ases, such as bucket and intake data or observations at night and day.
Al so, the relatively noisy Monterey Tel ecom data set (card deck 555)
was excluded fromthe untrinmred nonthly and decadal sunmaries, but
permtted in the trinmed nonthly and decadal summaries after trinmng
[imts had been set.

Some of these problens can be overcone, for studies that seek to
detect any slight changes in climte, by recourse to the individual
reports. This would be less prohibitive if carried out inlimted
regions and tinmes containing adequate coverage, in which it mght be
feasible to discrimnate between bucket and intake, night and day, etc.
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Conpr ehensi ve Ccean Atnosphere Data Set: Release 1
Suppl emrent A: 2° Monthly and Decadal Summari es
Formats: MST.3, MSU.2. DST.3, DSU. 2

0. | nt roducti on

This set of riles contains nonthly and decadal summaries of marine
data for the years 1854 through 1979, separated into 2° |atitude x 2°
| ongi tude boxes. Details of the packed binary formats, field
expl anations, and the nmethod used for computing the different variables
and statistics that nmake up the sunmaries are all docunented. Mich of
t he docunentation is referred to by and is essential to understand

supps. B and CO. The reduced-vol une group files (supp. BLl) offer a
manageabl e alternative, in ternms of processing and storage costs, for
studies using only a few variables and statistics. The derivation and
format of the limts used as a basis for elimnating outliers froma
portion of the sumraries, together with other information about this

statistical trinming process, are covered in supp. CLI.

1. Vari abl es and Statistics

The 19 weat her vari ables shown in Table A1-10] were summari zed; for
not ati onal purposes each is assigned an UPPERCASE | TALIC letter called 3

Tabl e Al-1

Vari abl es
# B Vari abl e

Qbser ved
1 S sea surface tenperature
2 A air tenperature
3 w scal ar w nd
4 U vector wi nd eastward conponent
5 Vv vect or wi nd northward conponent
6 P sea | evel pressure
7 C total cloudiness
8 Q specific humdity

Derived
9 R relative humdity
10 D S — A =sea-air tenperature difference
11 E (S — AW= sea-air tenperature difference* wi nd magnitude
12 F Q@ — Q= (saturation Qat S) - Q
13 G FW= (@ — Q)W (evaporation paraneter)
14 X WU
15 Y W/ (14-15 are wind stress paraneters)
16 I UA
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17 J VA
18 K uQ
19 L VQ (16-19 are sensible and | atent heat transport paraneters)

For each of these variables the 14 statistics shown in Table A -20
are included; each is assigned a |lowercase italic character called a.

Tabl e Al-2
Statistics

# a Statistic

1 d mean day-of —nont h of observati ons

2 h hour statistic of observations

3 X mean | ongi tude of observations

4 y nmean | atitude of observations

5 n nunber of observations

6 m mean

7 S standard devi ati on

8 0 0/6 sextile (the m ninmm

9 1 1/6 sextile (a robust estimate of m— 1s)

10 2 2/ 6 sextile

11 3 3/6 sextile (the nedian)

12 4 4/ 6 sextile

13 5 5/6 sextile (a robust estimte of m+ 1s)

14 6 6/ 16 sextile (the maxi num

NOTE: these summaries were prepared for two conditions:

1) For data that have been trinmed to elimnate apparent outliers

(refer to supp. CL). These nonthly summaries include all 19 variables x
14 statistics, and are called MST (Monthly Summaries Trimed). A set of
decadal summaries for each nonth is also avail able, called DST (Decadal
Sunmari es Trimred) .

2) For variables 1 through 8 and statistics 1 through 14 a set of

mont hly summaries using untrinmed data wwth only gross errors renoved*
was created, called NISU (Monthly Summaries Untrimred), together with a
rel ated set of decadal summaries called DSU (Decadal Sunmaries

Unt ri mred) .

* Data were omitted during translation from LMR to CMR.4 as described in supp. EL], or when the
computation of derived quantities produced wild results (sec. 4.3). Because of their relatively poor quality,
all Monterey Telecom. (deck 555) data were also excluded from the untrimmed summaries, but permitted in

the trimmed summaries after trimming limits had been set. See supp. EL] for information on errors before
or in translation to CMR.4 that affect the untrimmed summaries, but were corrected in a revised set of
CMR.4 used to create the trimmed summaries (but affect them indirectly). The Marsden Square 105 (10°
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box 217) omission (source ID 10) was too late to be included in any of the untrimmed summaries, but was
included in the trimmed summaries.

2. Mont hly Sunmmari es

record within the Monthly Summaries Trimed (MST) or
the Monthly Summaries Untrimed (MSU) contains all the data for an

i ndi vi dual year—-nont h—-2° box, organized primarily by statistic, within
whi ch by variable. For exanple, letting a3 denote the val ue of the
statistic a for the variable B, each summary in the untrimed file
cont ai ns

((aB,p=S,....Q,

Each | ogi ca

o=d, ..., 6)

whi ch defines the follow ng matri x,

with 8 rows

and 14 col umms:

| a d A z ¥ n m s 0 1 4 3 F =5 s
814 1 2 ) 4 5 6 7 8 P 10 11 12 18 14
L) 1 és AS xS yS S mS 5 058 18 25 35 45 LA (A
A | 2 | 44 AA A yA nA  mA A OA 1A 2A 34 (A SA 64
W3  dW AW W yW aW mW W 0W W W SW W SW W
U 4 av AU U yU al/ mU sU ou by U W U sU U
Vi5s5 | &V AV 2V gV aV mV ¥V 0V 1V 2V 3V 4V 5V ¢V
P 6 4P AP zP yP nP mpP P oP 1P P P 4P 5P éF
C |7 | dC AC 2C yC nC mC +C OC IC 2C 3C 4C SC 6C
Q | 8 | dQ AQ 2Q y@ nQ mQ +Q 0Q 1Q 2Q 3Q 4Q 3Q 6Q

stored in the order:

colum 1, rowl,..., row$8; colum 2, rowl1l,..., row8;...; colum

14, row 1,..., row 8.

B by its row and col unm nunber

bi t

Because of the matrix organi zation it
e.g.,
programmer may find it convenient to store this matrix in an array such
as DI MENSI ON MsU (8, 14) .

For this reason,
| ayout of each format are presented in two parts:
the columm organi zation and the second gives the row organization,

i s possible to address each a

sW= MBU(3,7).

colum or row indices along the | eft—-hand margin.

fell

The FORTRAN

the tables that describe the
the first gives

W th

An MBU was output if and only if at |east one report (supp. EL)
i s |andl ocked

within a year—nonth 2° box,

regardl ess of whether it

(according to supp. CLl). This happened even if there were no acceptable
observations of any variable, in which case the MSU had the code zero
output for mssing data in each af. In contrast, an MST was output only
if at | east one acceptable (not trimed) observation was found in a
non-| andl ocked 2° box.
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2.1 Mnthly Summaries Trimed (MST)

These were derived fromthe trimed data that had outliers renoved
by a statistical process. Table A2-l1all shows the bit |ayout of each MST

and Tabl e A2-1bl] shows the bit |ayout of each of its 152-bit or 304-bit
sections, in sequential bit—order reading fromtop to bottom

Tabl e A2-1a
MST. 3
# d Statistic Bits
rptin 16
year 8
month 4
2° box 14
10° box 10
checksum 12
1 d mean day—of—-month of observations 152
2 hy fraction of observations in daylight 152
3 z mean longitude of observations 152
4 'y mean latitude of observations 152
5 n number of observations 304
6 m mean 304
7 s standard deviation 304
8 O 0/6 sextile (the minimum) 304
9 1 1/6 textile (a robust estimate of m — 1s) 304
10 2 2/6 sextile 304
11 3 3/6 sextile (the median) 304
12 4 4/6 sextile 304
13 5 5/6 sextile (a robust estimate of m — 1s) 304
14 6 6/6 sextile (the maximum) 304
total 3712
Tabl e A2-1b
152-bit or 304-bit Sections
# p Vari abl e Bits Bits
1 S sea surface tenperature 8 16
2 A air tenperature 8 16
3 W Scal ar w nd 6 16
4 U vector w nd eastward conponent 8 16
5 V vector w nd northward conponent 8 16
6 P sea |l evel pressure 8 16
7 C total cl oudi ness 8 16
8 Q specific humdity 8 16
9 R relative humdity 8 16
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10 D S A 8 16
11 E (S-A W 8 16
12 F Q — Q= (saturation Qat S) - Q 8 16
13 G FW 8 16
14 X WU 8 16
15 Y W/ 8 16
16 | UA 8 16
17 J VA 8 16
18 K uQ 6 16
19 L VQ 8 16
t ot al 152 304

2.2 Mnthly Summaries Untrimred (MSU)

These were derived fromthe untrimed data that had only gross
errors renoved. Table A2-2all shows the bit |ayout of each MSU and Tabl e

A2-2bl] shows the bit layout of its 64-bit or 128-bit sections, in
sequential bit—order reading fromtop to bottom

Tabl e A2-2a
MBU. 2
# a Statistic Bits
rptin 16
year 8
Mont h 4
2° box 14
10° box 10
checksum 12
1 d nmean day-of —nont h of observati ons* 64
2 hy nmean hour of observations 64
3 z mean | ongi tude of observations 64
4 y mean | atitude of observations 64
5 n nunber of observations 126
6 m mean 128
7 S standard devi ati on 128
8 0 0/6 sextile (the m ninmum 126
9 1 1/6 sextile (a robust estinmate of m— 1s) 128
10 1 2/ 6 sextile 12b
11 3 3/6 sextile (the nedian) 128
12 4 4/ 6 sextile 128
13 5 5/6 sextile (a robust estimte of m+ 1s) 128
14 6 6/6 sextile (the maxi mum 128
t ot al 1600

* In conversion from MSU.1 to MSU.2, units of mean day were reduced in precision from 0.1 to
0.2, by rounding all odd tenths positions up. Because of previous rounding, the new mean days
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will tend to overestimate; e.g., a mean day of 1.4 actually signifies a mean day in the interval
11.25,1.45), centered under 1.35. To obtain the midpoint use a base of 3.75 instead of 4 as shown

in Table A2-4all, except that 1.025 and 30.925 are the two extreme midpoints.

Tabl e A2-2b
64—bit or 128-bit Sections

# B Vari abl e Bits Bits
1 S sea surface tenperature 8 16
2 A air tenperature 8 16
3 w scal ar w nd 8 16
4 U vector w nd eastward conponent 8 16
5 Vv vector wi nd northward conponent 8 16
6 P sea | evel pressure 8 16
7 C total cloudiness 8 16
8 Q specific humdity 8 16

t ot al 64 126

2.3 Reconstruction of Floating Point Data

It is assuned that the reader is famliar with techni ques for
transferring a binary block into nmenory and then extracting into | NTEGER

variables the bit strings whose |lengths are given in Tables A2-1al] and

A2-1bl] or A2-2all and A2-2b[]. Refer to supp. HU for nore information.
For a general discussion including the advantage in execution tine and
storage relative to traditional techniques see [3].

Conpr essi on was achi eved by packing data represented as positive
integers into fields whose |lengths are specified in the bits colum of

Tabl es A2—1all and A2-1b0 or A2-2ald and A2-2b0. To acconplish this, a
field s floating point true value was divided by its units (the small est
increnent of the data that has been encoded). After rounding, a base was
subtracted to produce the coded positive integer, which was finally
right—justified with zero fill in the field s position within the
summary. Using the nS true value 28.61 C as an exanple, (28.61/0.01) -
(-501) = 3362.

Once a given field has been extracted into the coded val ue, the
true val ue can be reconstructed by reversing the process:

true value = (coded + base) * units

The above true value exanple is reconstructed by (3362 + (-501)) * 0.01)
= 28.61°C.

NOTE: In each coded value, zero is reserved as an indicator of m ssing
dat a.
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The coded and true val ue ranges, the units, and the base associ at ed

with each o statistic will be found in Table A2-4all; the hour statistic
is different for MST and MSU, hence the subscript on the two different
entries. In the case of means, standard devi ations, and sextil es these
guantities are different for each B variable, hence cross-reference to

Tabl e A2-4bl]. For the identification fields that prefix each sunmary
these quantities will be found in Table A2—4cl.

As a representative exanple, suppose that the untri med coded

val ues shown in Table A2-3al] have been unpacked i nto FORTRAN | NTEGER
vari abl es whose nane is a3 prefixed by I.

Tabl e A2-3a
Sanpl e MSU Coded Val ues

Nane Coded val ue

|dS 151

| hA 98

| XW 56
lyu O
InV 43

Il P 14140
IsC 25
10Q 372

The floating—point true value of each is then af in Table A2-3bll, where
for the purposes of this exanple nV, nP, oQ are perm ssi bl e REAL
vari abl es.

Tabl e A2-3b
Sanpl e MSU True Val ues

| nstruction Nane True val ue
dS = (1dS + 4) *0.2 ds 31. 0 days
hA = (IhA - 1) *0.1 hA 9.7 hours
XxW= (IxW- 1) *0.01 xW 0. 55°

if(ly U EQO)then yU m ssi ng
nv= (InV + 0)*1 nVv 43

nP = (InP + 86999)*0. 01 nP 1011.39 nb
sC=(IsC-1* 0.1 sC 2.4 okta
o0Q=(10Q - 1)* 0.01 00) 3.71 g kg1
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Tabl e A2-4a

Unpacki ng Statistics
# a Statistic True val ue Uni ts* Base Coded
1 d nean day—of —nonth of observations 1.0 < 31.0** 0.2 day 4 1 < 151
2 ht fraction of observations in daylight 0.00 < 1.00 0.01 -1 1 < 101
2 hy mean hour of observations 0.0 < 23.0 0.1 hour -1 1 s«K231
3 X nmean | ongitude of observations 0.00 =< 2.00 0.01 -1 1 s«201
4 y nmean | atitude of observations 0.004 < 2.00 0101 -1 1 s«K201
5 n nunber of observations 1< 65535 1 0 Sane
6 m mean Tabl e A2-4b Tabl e A2-4b Table A2-4b Tabl e A2-4b
7 S st andard devi ation 0 *** Table A2-4b -1 1 sgr**
8-14 0-6 sextiles Tabl e A2-4b Tabl e A2-4b Table A2-4b Table A2-4b

* "Units” gives the snallest increnent of the data that has been encoded. Thus a
change of one unit in the integer coded value represents a change in the true raise of
one of the units shown.

**m < n denotes "from mthrough n inclusive.”

*** Standard devi ations have a true raise ranging upwards fromzero for all variables,

thus the base is always 1 Units for each variable are still chosen from Table A24p.
Tabl e A2-4b
Unpacki ng Vari abl es
# B Variable True val ue Units Base Coded
Qbser ved

1 S sea surface

tenperature —5. 00¢< 40.00 0.01°C -501 1{<4501
2 A air tenperature —-88. 00 =¢8.00 0.01° C -8801 1¢(<<14601
3 W scalar w nd 0.00 =¢02.20 0.01nms-1 -1 1¢(<<10221
4 U vector wind

eastward component -102. 20 <¢102.20 0.01ns-! -10221 1{<¢20441
5 V vector w nd

nort hward conponent -102. 20¢< 102.20 0.01ns-! -10221 1(<<0441
6 P sea level pressure 870.00 <¢1074.60 0.01 nb 86999 1(<<20461
7 C total cloudiness 0.0 <@8.0 0.1 okta -1 (<@l
8 Q specific hunmdity 0.00 =¢0.00 0.01 g kg1 -1 1{<¢4001

Derived
9 R relative humdity 0.0 =¢00.0 0. 1% -1 1¢(<¢1001
10 D S-A .63.00 <¢128.00 0.01°C -6301 1¢(<{19101
11 E (S-A W -1000.0 <<1000.0 0.1° C nms-1 -10001 1{<¢20001
12 F @ - Q = (saturation

Qat S) - Q —-40. 00{<¢40. 00 0.01 g kg1 -4001 1¢{<¢8001
13 G FW —1000. 0¢<¢1000.0 0.1 g kg-1 ns-1 -10001 1¢(<¢20001
14 X W —3000. 0¢<¢3000.0 0.1 n? s—2 -30001 1{<¢60001
15 Y W —3000. 0¢<3000.0 0.1 n? s—2 -30001 1¢(<¢60001
16 | UA —2000. 0¢<¢2000.0 0.1° C ns-1 -20001 1¢(<¢40001
17 J VA —2000. 0¢<¢2000.0 0.1° C ns-1 -20001 1¢{<¢40001
18 K UQ —1000. 0¢<¢1000.0 0.1 g kg1 ns-1 -10001 1¢(<¢20001
19 L VQ —1000. 0¢=¢1000.0 0.1 g kg-! ns-1 -10001 1¢=<¢20001

Tabl e A2-4c
Unpacki ng lIdentification Fields

Field True val ue Units Base Coded
RPTI N n/ a n/ a n/ a n/ a
year 1800¢(=<<2054 1 1799 1{< 255

nont h 1{<s x12 1 0 sane
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2° box 1¢(<<16202 1 0 sane
10° box 1(<<648 1 0 sane
checksumn/ a n/ a n/ a n/ a

Further descriptions of the Fields in Table A2-4cl] foll ow.
. RPTI N

These bits are reserved for use of the RPTIN unbl ocking utility,
where available (e.g., NCAR). O herw se they nay be ignored.

. year

The year can range from 1800 to 2054.

. nont h 1=January, 2=February,..., 12=Decenber
. 2° box
10° box

See supp. G for a description of the 2° and 10° box systens, and
supp. HL for related software.

. checksum

A checksum was conputed and stored with each packed sunmary as a
measure of reliability during storage and transm ssion. For both
untrinmred and trimed summaries, the checksumis conputed by

1) Summ ng coded val ues of all other fields in the sumary
besi des RPTIN and the checksum

2) btaining the nodul o (212-1) of the sum

Repeating this cal cul ation for every unpacked sunmary, and then
verifying that the checksum so obtained agrees with the coded
checksum stored in the sunmary, is strongly encouraged. For
exanpl e, supposing that the coded untrimred data nmatrix is
available in an array, MSU, the checksum CK i s conputed and
verified against the stored checksum CKS i n FORTRAN as foll ows:

| NTEGER CK, J, |, MSU( 8, 14), YEAR, MONTH, BOX2, BOX10, CKS

CK =20

DO 500 J
DO 40

o 1l

1,8

1,14
| =1,
= CK + MBU(I, J)

R

400 CONTI NUE
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500 CONTI NUE

CK = CK + YEAR + MONTH + BOX2 + BOX10

CK = MO CK, 4095)

| F(CK. NE. CKS) THEN

PRINT*, "ERROR. CK =" ,CK,’.NE. CKS = ', CKS
STOP

ENDI F

Not e that using nodul us 212-1 takes into account every bit of CK,
versus chopping at the twelfth bit using nodul us 212

3. Decadal Sunmari es

Each logical record within the Decadal Summaries Trimed (DST) or
t he Decadal Summaries Untrimed (DSU) contains all the data for an
i ndi vi dual decade—nont h—2° box, organized primarily by variable, within
which by statistic. (NOTE: this organization is transposed fromthat of
the nonthly summaries.)

A DSU was output if and only if at |east one report (supp. EO)
fell within a decade—nont h—-2° box, regardl ess of whether it is

| andl ocked (according to supp. CO). This happened even if there were no
accept abl e observations of any variable, in which case the DSU had the
code zero output for mssing data in each af. In contrast, a DST was
output only if at |east one acceptable (not trinmed) observation was
found in a non-l andl ocked 2° box.

3.1 Decadal Summaries Trinmed (DST)

Tabl e A3—1ald shows the bit |ayout of each DST and Table A3-1b[
shows the bit |ayout of each of its 160-bit sections, in sequential
bit—-order reading fromtop to bottom
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Table A3-1 a
DST. 3
# B Vari abl e Bits
rptin 16
decade 8
nont h 4
2° box 14
10° box 10
checksum 12
1 S sea surface tenperature 160
2 A air tenperature 160
4 U vector w nd eastward conponent 160
5 \% vector w nd northward conponent 160
6 P sea | evel pressure 160
8 Q specific humdity 160
9 R relative humdity 160
W/ n 32
W2/ n 32
SV2/ n 32
t ot al 1280
Tabl e A3-1b

160-bit Secti ons

# a Statistic Bits
5 n nunber of observations 16
6 m nmean 16
7 S standard devi ati on 16
8 0 0,16 sextile (the m ninmm 16
9 1 1/6 sextile (a robust estimate of m— 1s) 16
10 2 2/ 6 sextile 16
11 3 3/6 sextet (the nedian) 16
12 4 4/ 6 Textile 16
13 5 5/6 sextile (a robust estimate of m+ 1s) 16
14 6 6/6 textile (the maxi num 16
t ot al 160

3.2 Decadal Summaries Untrimred (DSU)

Tabl e A3—2all] shows the bit |ayout of each DSU and Tabl e A3-2b[ll
shows the bit |ayout of each of its 128-bit sections, in sequenti al
bit—-order reading fromtop to bottom
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Tabl e A3-2a
DSU. 2
# B Vari abl e Bits
rptin 16
decade 8
nmont h 4
2° box 14
10° box 10
checksum 12
1 S sea surface tenperature 128
2 A air tenperature 128
4 U vector w nd eastward comnponent 128
5 Vv vector w nd northward conponent 128
6 P sea | evel pressure 128
9 R relative humdity 128
mean of U 16
nmean of V 16
W/ n 32
W2/ n 32
SV2/ n 32
t ot al 960
Tabl e A3-2b
128-bit Sections
# a Statistic Bits
8 1 0/6 sextile the m nimum 16
9 1 1/6 sextile (a robust estimate of m—- 1s) 16
10 2 2/ 6 sextile 16
11 3 3/6 sextile (the nedian) 16
12 4 4/ 6 sextile 16
13 5 5/6 sextile (a robust estimate of m+ 1s) 16
14 6 6/6 sextile (the maximum 16
) n nunber of observations 16
t ot al 128
Tabl e B3-2a
MSTG | nt erval Behavi our
Lowest Central Hi ghest
# o I nterval o reported Basex o I nterval o]
1 d (1,3.1) +0. 05 (=0.9, +1. 1) 0. 05 +0.1 (29.1,31) +0. 05
2 hy (0, 0. 055) +0. 0275 (-0. 045, +0. 055) -0.95 +0. 005 (0. 955, 1) +0. 0225
3 X (0, 0. 205) +0. 0025 (-0. 095, +0. 105) -0. 475 +0. 005 (1.805, 2) +0. 0025
4 y (0, 0. 205) +0. 0025 (-0. 095, +0. 105) -0. 475 +0. 005 (1.805, 2) +0. 0025
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Tabl e B3-2b
MSUG | nt erval Behavi our
Lowest Central Hi ghest
# I nterval o reported Basex o I nterval o
1 d (1, 3.05) +0. 025 (=0. 95, +1. 05) 0. 025 +0. 05 (29. 05, 31) +0. 025
2 hy (0, 2. 05) +0. 025 (=0. 95, +1. 05) -0. 475 +0. 05 (22. 05, 23) -0. 475
3 X (0, 0. 205) +0. 0025 (=0. 095, +0. 105) -0. 475 +0. 005 (1, 805, 2) +0. 0025
4 y (0, 0. 205) +0. 0025 (=0. 095, +0. 105) -0. 475 +0. 005 (1.805, 2) +0. 0025

3.3 Reconstruction of Floating Point Data

The coded and true val ue ranges,
decada

the units, and the base for the

fields that are unique to the decadal summaries are given in

Tabl e A3-300. Al other fields are conmon to the monthly Summaries, with
characteristics as given in sec. 2.30.
Tabl e A3-3

Unpacki ng Decadal Summaries
Field True val ue Units Base Coded
decade 180<205 1 179 1<26
(ZW)/n  -5222.42<5222.420.01 ns~1 522243 1<1044485
(ZW)/n 0<10444. 84 0.01 nsg-1 -1 1<1044485
(2V2)/n 0<10444. 84 0.01 nms-1 -1 1<1044485

Furt her descriptions of the Fields in Table A3-30L foll ow

is given,

decade

This is sinply the true value YEAR with the units position omtted,;
I.e., using INTEGER truncating arithnetic,

DECADE=YEAR/ 10

(ZW)/n
(2W)/n
(2V2) /' n

A variance /covariance nmatri x can be obtai ned using these plus the
mean of U and V, where nis fromeither Uor V

Comput at i onal Met hod

the different statistics and vari abl es
dependenci es of the vari ables

The net hod of computing all
together with the conputationa
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on each other. The data used as a basis for trinmng and their
derivation are described in supp. CL.

4.1 Statistics

The nethod of conputing statistics is the sanme for all variabl es.
(The nmet hod of conputing the fraction of observations observed in

daylight is described in sec. 4.2L; here h refers to hy) Let a; denote
either a single observation of one variable, or, where applicable, a
singl e measure of observational |ocation: the day, hour, l|atitude, or

| ongitude it was taken at.

Let Mrepresent any one of the five nean statistics d, h, z, y, m
conputed for the n a; by

(1)

for n > 0. For each of x, y, and m n =n (n is the nunber of
observations in the summary); for d and h, n< n because an individua
day or hour may be m ssing. Consequently, the neans d or h may be

m ssing when x, y, and mare not.

The standard deviation s about the nmean mis then

Vs

s | (2)

for n>1, or s =0if n=1

To conmpute the sextiles 0, 1, 2, 3, 4, 5, 6, the observations nust
first be ranked in ascending order such that aj< aj +1, for any i < n.
Ordinarily, each sextile, S, , would be

Si T a(j/6)(n-1)+1 for j=0,...,6. (3)

But the (j/6) for j = 1 and 5 have been adjusted slightly to 0.1587 and
0.8413, in order to correspond to the cunul ati ve area under the
standardi zed normal (m=0; s = 1) curve at < -1 and <+ 1 standard
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devi ations, respectively. Also, (j nodulo 6) is guaranteed to be zero
only at j = 0 and 6. In all but the case of the m nimumand nmaxi num
i nstead of (3), first

(7/6)(n-1) +1 for 7 = 2,34,
f =194 (0.1587)(n-1) + 1 forj =1,
(0.8413)(n —1) + 1 for j = 5,

using floating point arithmetic. Second, letting k equal the integer
part of f

sj = ak *+ (f-k)(ak+1 — ak ) (5)

Equation (5) does a linear interpolation to the jth sextile, sj
(f-k) of the distance between ax and ax + 1 , in case f has a fractional
part.

The sextiles were actually conputed (using FORTRAN) from an | NTEGER
hi st ogram whose stepsize and | ength represent one-tenth the units and
true val ue range, respectively, required for a particular variable by
Tabl e A2—4b0 (i.e., reduced in each case by omitting the |east
significant decinmal place). Variables that were conputed to floating
poi nt precision, rather than available directly as fields in the input
report (see sec. 4.30), were rounded to the nearest histogram step.
Since the nean m and standard deviation s were conputed separately using
floati ng point data before rounding, the nedian and nean may differ
slightly in cases where they would be identical using infinite—precision
arithnetic.

4.2 Fraction of Observations In Daylight

When the east longitude X and HOUR in GMI of a report are used, the
absol ute hour difference of the report fromlocal solar noon is

t = |(( HOUR + X/ 15)nod 24) — 12 | , (6)

with a nmodulus of 24 in case the report falls in the |local solar day
succeedi ng the GUMI day (the possible effect of this day crossover on

| ocal solar nonth is ignored). For the two polar 2° boxes, X is zero by
conventi on.

Areport is said to fall in daylight if t is no greater than At,
the half length of the duration of daylight, in which case a separate
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counter k for each variable is increnented (only provided the
observation of that variable is extant and not tri mred):

k =k +1iff t < At (7)

Upon conpl etion of a year—nont h-2° box containing n observations of one
variable, the statistic hy, (the fraction of reports in daylight) is

he = k/n . (8)

For computational efficiency, a 12 nonths x 90 | atitudes table of
representative values for At was derived fromthe declination angle of

the sun d at the middle of each nonth, as listed in Table A4-1[], and

fromthe mddle |latitude y; of each zone of 2° boxes (89° N, 87° N,..., 89°
S)
Tabl e A4-1
M d—nont h Declination

M d—nont h 0

16 January -21.16

15 February -13. 09

16 March —-2.22

15.5 April 9.51

16 May 18. 81

15. 5 June 23. 285

16 July 21.57

16 August 14. 14

15.5 Sept enmber 3.315

16 Cct ober -8. 43

15. 5 Novenber -18. 31

16 Decenber -23. 27

Data within the two polar 2° boxes are handled as if they were in the
adj acent zone 89° N or 89° S. The entries of At are derived fromthe
"hour angle” as is given by 1y

CosS Tg = —tan y; tand , (9

except that in case the absolute value of the right-hand side of (9)
exceeds one (within the Arctic or Antarctic Circles), the right-hand
side retains its sign but assunes in absolute value of one. Finally, Tg
degrees converts to At hours by

At = 19 15 (10)

since 360 degrees corresponds to 24 hours.
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4.3 Vari abl es

The first seven "observed” variables are available directly as
fields in the input report (S, A W U, V, P, © although [UV]’ is
actual ly observed as nmagnitude Wand direction D Q and the el even ot her
vari abl es are derived fromthese or one other report field: dew point
depression DP. A variable is not conputed if it is dependent on a
variable that is mssing or has been trimmed. Table A4-20L1 [ists the
report fields (fromsupp. EL]) that are necessary to conpute each
variable; Figure A4-100 illustrates the order in which variables are
conputed and trinmred, including other dependenci es.

Tabl e A4-2
Fi el ds Necessary to Conpute Vari abl es

Report field

Vari abl e S A DP wW U Vv P C
" Cbserved”

S X

A X

W X

U X

\% X

P X
C X
Q X X X
Deri ved

R X X

S-A X X

(S - AW X X X

Q- 0 X X X X
(& - QW X X X X X
WU X X

W/ X X

UA X X X X
VA X X

uQ X X X X

VQ X X X X
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Figure A4-1. Variable hierarchy. In order for a variable to be computed, the variables that are
connected to it and above it must have been computed to fall within their respective true value
ranges and not be trimmed. All the nodes are applicable only to MST; an asterisk marks the
explicitly trimmed variables. For other products the appropriate sub-graph still applies, with
two untrimmed exceptions: 1) although R does not appear in MSU, one condition for Q is that
R be successfully computed for DSU; and 2) in MSU and DSU, an observation of W is accepted
even if U'and V are missing (because of a report containing wind speed without direction). The
paired variables, which are all functions of " and V', appear in the same node -- but processing
of the U function actually precedes processing of the V' function. Also, processing is never
reversed; e.g., if R is trimmed A is not reprocessed.



Directory  Table of Contents O

COADS

4.4 Mboisture Variabl es
The derived noisture variables (Q R, and Q) are conputed using
t he FORTRAN functions that are given in [10] and referenced as foll ows:

Q = SSH(P, A — DP)
R = HUM A A — DP)
Qs = SSH(P, S)

Inside SSH the m xing ratio is approxi mated by function WWR. The net hod
of conputing vapor pressure differs in the untrimred and trinmed
summari es. Function ESLO was used in the untrimed summari es.
Unfortunately, ESLO is unreliable at physically unrealistic conditions,
al t hough tests have denonstrated that, at |east, no R exceeded 100%
Function ES was used instead in the trinmed sunmaries. These al gorithns
wer e chosen because of their accuracy and conputational efficiency. For
nore detailed information including the original source of these

t echni ques see [10].
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Conpr ehensi ve Ccean—-At nosphere Data Set; Release 1
Suppl emrent B: 2° Monthly Sunmary G oups
Formats: MSUG 1, MSTG 1

0. | nt roducti on

The seven group files are relatively conpact alternatives to the
full Monthly Summary Trimred and Untrimed (MST or MsSU) fornmats,
intended for studies using only a few variables or statistics. Eight
important statistics for each of four related variables are grouped
together in each file using a packed binary format. Thus five files are
needed to represent all 19 MST variables, and two files are needed to
represent all eight MSU variables. The statistics were chosen to bring
together information that can be used to analyze the variability of the
data and i nhonogeneities of their distribution in tinme and space.

Cross reference is made to supp. AL for standardi zed unpacki ng
information, and the sanme notation for variables and statistics is
foll oned or extended, also using the sane type of two di nensional table
present ati on.

1. Mont hly Summary Tri mmed G oups (MSTGQ

The five trimred groups were derived from MST (described in supp.

ACl) . Each MST was split into five MSTG records; these were witten out
onto the five separate group files even if every aff (the value of the
statistic a for the variable B) was m ssing. Thus the record structure
is identical for all the groups and their parent MST file. The five
trimmed groups are nunbered 3-7 to distinguish themfromthe untri med
groups (nunbered 1-2). G oups 3-7 contain four variables each: 3 = (S,
A QR,4=(WU V P, 5=(CR X Y), 6=(D E F G, and 7 =
(I, J, K, L). Table Bl-1all shows the bit layout in common to any MSTG

and Tabl es B1-1bll through B1-1f 0 show the bit |ayout of each of the
64—bit or 16-bit sections of groups 3 through 7, respectively, in
sequential bit-order reading fromtop to bottom An exanple show ng the

bit—-order is given follow ng Tabl e B1-1f [,
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Tabl e Bl-1la
M5TG 1
# __a Statistic Bits
rptin 16
year 8
nmont h 4
2° box 14
10° box 10
I dentification checksum 12
11 8 3/6 sextile (the nmedian) 64
6 m mean 64
5 n nunber of observations 64
15 e standard devi ation estimte 64
1 d mean day-of —nont h of observati ons 16
2 hg fraction of observations in daylight 16
3 X mean | ongi tude of observations 16
4 vy nean | atitude of observations 16
t ot al 384
Tabl e Bl-1b
G oup 3
64—bit or 16-bit Sections
#_ B Vari abl e Bits Bits
1 S sea surface tenperature 16 4
2 A air tenperature 16 4
8 Q specific humdity 16 4
9 R relative humdity 16 4
t ot al 64 16
Tabl e B1-1C
G oup 4
64—bit or 16-bit Sections
# B Vari abl e Bits Bits
3 W scal ar w nd 16 4
4 U vector w nd eastward conponent 16 4
5 V vector w nd northward conponent 16 4
6 P sea |l evel pressure 16 4
t ot al 64 16
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Tabl e B1-1d
G oup 5
64-bit or 16-bit Sections
# B Vari abl e Bits Bits
7 C total cl oudi ness 16 4
9 R relative humdity 16 4
14 X WJ 16 4
15 Y W/ (14-15 are wind Stress paraneters) 16 4
total 64 16
Tabl e Bl-1e
Group 6
64-bit or 16-bit Secti ons
# B Vari abl e Bits Bits
10 D S — A =sea-air tenperature difference 16 4
11 E (S - A W= sea-air tenperature difference * w nd
magni t ude 16 4
12 F Q& — Q= (saturation Qat S) - Q 16 4
13 G FW(Qs — Q W (evaporation paraneter) 16 4
t ot al 64 16
Tabl e B1-1F
G oup 7
64-bit or 16-bit Sections
# B Vari abl e Bits Bits
16 1 UA 16 4
17 J VA 16 4
18 K uQ 16 4
19 L VQ (16-19 are sensible and | atent heat
transport paraneters) 16 4
t ot al 64 16

For exanple, group 3 contains, in order: rptin, year, nonth, 2° box,
10° box, and identification checksum followed by

((aB,B =S AQR, a =8 mn,e,d h,x,y)

whi ch defines the followng matrix, with 4 rows and 8 col ums:



Directory  Table of Contents O

COADS

a [ m n e d h z y
B # 11 6 5 15 1 2 3 4
S 1 gS Ms nS eS ds hS XS yS
A 2 gA mA nA cA dA hA  xA YA
Q 8 gQ M nQ CQ dQ hQ xQ yQ
R 9 gR MR nR eR dR hR xR yR
stored in the order:

colum 1, rowl,..., row4; colum 2, rowl,..., row 4; .. colum

8 rowl, ..., row4
2. Mont hly Summary Untrinmed G oups (MSUG)

The two untrimred groups were derived from MSU (described in supp.

ALl). Each MBU was split into two MSUG records; these were witten out
onto the two separate group files even if every af3 (the value of the
statistic a for the variable B) was m ssing. Thus the record structure
is identical for all the groups and their parent MSU file. G oups 1-2
contain four variables each: | = (S, A P, Q, 2=(W U V, C. Table
B2—1all] shows the bit layout in comon to any MSUG and Tabl es B2-1bl

and B2-1cO] show the bit |ayout of each of the 64-bit or 16-bit sections
of group 1 and group 2, respectively, in sequential bit-order reading
fromtop to bottom

Tabl e B2-1a
MSUG. 1

# « Statistic Bits

rptin 16

year 8

nont h 4

2° box 14

10° box 10

identification checksum 12
11 $§ 3/6 sextile (the nedi an) 64
6 m mean 64
5 n nunber of observations 64
15 ¢ standard devi ation estinate 64
1 d mean day-of —nont h of observati ons 16
2 hy nmean hour of observations 16
3 z nmean | ongi tude of observations 16
4 vy nean | atitude of observations 16

t ot al 384
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Tabl e B2-1b
Goup 1
64—bit or 16-bit Sections
# 0 Vari abl e Bits Bits
1 S sea surface tenperature 16 4
2 A air tenperature 16 4
6 P sea | evel pressure 16 4
8 Q specific humdity 16 4
t ot al 64 16
Tabl e B2-1c
G oup 2
64—bit or 16-bit Sections
# L Vari abl e Bits Bits
3 W scalar w nd 16 4
4 U Vector wi nd eastward conponent 16 4
5 V vector wi nd northward conponent 16 4
7 C total cloudiness 16 4
t ot al 64 16

3. Reconstruction of Floating Point Data

The coded and true value ranges. the units, and the base for the
fields that are unique in representation to the groups are given in

Tabl e B3-1[1.

Tabl e B3-1
Unpacki ng Groups
# Statistic True Units Base Coded
val ue

1 d nmean day-of —nont h

of observations 2<30 2 days 0.0 1<15
2 ht fraction of observations

i n daylight 0.0=<1.0 0.1 -1 1<11
2 hu hour of observations 1<23 2 hours -0.5 1<12
3 X nmean | ongi t ude

of observations 0.1<1.9 0.2° -0.5 1<10
4 vy nmean | atitude

of observations 0.1<1.9 0.2° -0.5 1<10

Further descriptions of the fields in Table B3-10 follow. Al other
fields are common to the MST or MSU, with characteristics as given in

sec. 2.30 of supp. AL, except that sone fields have different nanes and
ot her differences as noted.
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identification checksum

The group nunber, 1 for (S, A P, Q, 2 for (W U, V, O, 3 for (S,
A Q R, 4for ( WU, V, P, 5for (C R X Y), 6 for (D, E F,
C, or 7 for (I, J, K L), nust be added into the usual checksum
prior to the nodul o for proper identification. For exanple,
supposi ng that the coded group 3 data matrix is available in an
array MSTG the checksum CK is conputed and verified against the
stored checksum CKS in FORTRAN as fol |l ows:

| NTEGER CK, J, I, VST 4, 8), YEAR, MONTH, BOX2, BOX10, CKS
CK =

8
CK + MSTH I, J)
400 CONTI NUE
500 CONTI NUE
CK = CK + YEAR + MONTH + BOX2 + BOX10 + 3
CK = MDD ( CK, 4095)
| F(CK. NE. CKS) THEN
PRI NT*, "ERROR CK =" ,CK,’.NE. CKS =", CKS
STOP
ENDI F

standard devi ati on esti mate

I nstead of the standard devi ati on about the nean (statistic 7, s),
this robust estimate is provided fromthe fifth and first sextiles:
e=(ss5—-s1)/2. (This was conputed using integer truncating division
on the coded quantity ss-s; i.e., rounding down.) For unpacking
purposes, e is treated exactly |ike the correspondi ng standard

devi ati on of each respective vari abl e.

mean day-of —nont h of observati ons
fraction of observations in daylight
mean hour of observations

mean | ongi tude of observations

nmean | atitude of observations

The centroids of observational location in time and space are
shortened in length and precision fromtheir representation in MST
and MSU. "Nice” true values are reported for d, h, x, and y using
the aforenmentioned units and base. Because of successive roundi ng
steps, these values actually represent intervals whose trinmed or
untri nmed behavi our is shown in Tables B3-2a or B3-2b. The | owest
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and highest intervals are always exceptions to the behaviour of the
central intervals, so these extrene intervals are shown explicitly
with the deviation ( &) of the actual mdpoint of this interva
fromthe reported true value. Coded val ues greater than one and

| ess than the maxi num coded val ue correspond to central intervals
that can be obtai ned by subtracting the m nus val ue and addi ng the
plus value to the reported true value, yielding an inclusive | ower
and excl usi ve upper bound. The actual m dpoint of each central

I nterval can be obtained in any of three ways: by taking the nean
of the upper bound and the | ower bound, by plugging the basex shown
into the usual fornmula in place of base, or by adding the m dpoint
deviation ( 0) to the reported true value. For exanple, the

i nterval s and actual m dpoints corresponding to true hy val ues
1,3,5,...,23 are [0,2.05), [2.05,4.05), [4.05,6.05),...,[22.05, 23]
and 1.025,3.05,5.05,...,22.525.
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Conpr ehensi ve Ccean—-At nosphere Data Set; Release 1
Supplement C. Trimmng and Rel ated Formats: DSUL. 1, TRP.1

0. | nt roducti on

Secs. 10 and 200 define trimring and describe snoot hi ng net hods
used to derive the Decadal Sunmary Untrinmed Limts (DSUL). These limts
were input to the second statistics pass as a basis for rejecting

(trinmm ng) data. Secs. 30 and 40 detail the format for DSUL and for the
data that neasure Trimm ng Performance (TRP)

Cross reference is made to supp. AL for standardi zed unpacking
information, and the sane notation for variables and statistics is
foll owed or extended, also using the sane type of two di nensional table
present ati on.

1. Trinmng

In the first statistics pass, the untrimed nonthly and decadal
sumari es (MsSU and DSU) were generated. The untrimed decadal summaries
were used to derive a set of upper and lower limts (DSUL) for the
variables S, A U V, P, R In the second statistics pass, each
i ndi vi dual observation of one of these variables was "trimed” if it
fell outside the limts in DSUL. This had the effect of rejecting such
an observation fromthe trimed nonthly and decadal sumraries (MST and
DST). Since other variables W Q D, E F, G X Y, I, J, K L are al
functions of two or nore of the explicitly trimred variables, they were
conputed only if the variables they depend on survived conputation and

trinmming (see Figure A4-100 in supp. AO). Total cloudiness C was not
trimmed, and its "trimmed” and untri mmed statistics would be identical,

except for differences in input data (see supp. AL).

Bi vari ate techniques that were considered for trimmng the w nd
vector [U V]’, such as one based on squared statistical distance [4],
wer e abandoned because of their sensitivity to outliers and the
infeasibility of multiple passes through the data. Instead, each
conponent was treated exactly like a univariate quantity in trinmm ng,
and both (plus the wind magnitude W were trinmmed if either Uor V
fail ed.

There are two additional products fromtrinmng. First, individual
observations of the explicitly trimred variables were flagged by their

Conpressed Marine Reports (see supp. DL) to show if they were trinmmed
as outliers or for other reasons. Wien an individual observation was
trimmed, it was onmtted fromthe tri med summari es, but was not onmtted
fromCVR Instead a flag was set in the CVR file, thus making that rile



Directory  Table of Contents O

COADS

a source of both untrimed and trimred data. Second, trimmng
performance was measured by data described in sec. 40,

An i ndividual observation a; of any variable i (i = S AUYV,P, R
was trimred if it fell outside its |lower or upper limt:

ai <ljpm Or @ > Ujpm (D)

where p is the final year of the period (1909, 1949, 1979), nis the

nmonth (1,...,12), and p is the 2° box (1,...,16202) that contain aj. The
t hree peri ods,

1854-1909 (6 decades)
1910-1949 (4 decades)
1950-1979 (3 decades)

were chosen to keep the trimmng criteria separate, in general, across
possible climatic epochs or instrunental and observati onal

di scontinuities (see Figure Cl-101).

2 1 1 ! 1 1 f L B i 4 4

Period 1 Period 2 Period 3

20

150
1
T

100
i
T

S0
i
T

thousands of reports per month

o T T T U T 1 T T T T T
1850 186C 1870 1880 180 1800 1810 1920 1930 1940 1950 1960 1870 1980

3ecr-month

Figure C1-1. Global reports after duplicate elimination, divided into periods that
separate limits were established for using untrimmed data.
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Further, an individual observation was automatically trimred if the
2° box was | andl ocked according to the approximate table given in supp.

A, or if the lower and upper linmts were mssing. Both the val ues
"m ssing” and "l andl ocked” are defined in DSUL

2. Derivation of Snoothed Limts

The | ower and upper limts |jpnp and Ujpnp (i N subsequent materia
referred to sinply as | and u) depend on

i variable (S, A U V, P, R
p
m

= period (1854-1909, 1910-1949, 1950-1979)
= nmonth (January, ..., Decenber)
b = box (1,...,16202)

They were derived fromthe 1/6, 3/6 (nedian), and 5/ 6 decadal sextiles
(S1,S3,S5) in the untrimred decadal summaries, using snoothing operations
across time-rel ated or space—adjacent 2° boxes, within a period, and

t hen appl yi ng addi ti onal snoot hing and other steps to create the final
limts contained in DSUL. This extensive snoothing was done to reduce as
much as possible the effect of outliers on | and u, since distorted
l[imts mght trimout perfectly good observations.

The decadal sextiles (Ss1,S3,S5) were used as input to the snoothing
process because they were considered | ess sensitive to outliers in the
original untrinmed data than a decadal nmean m or standard deviation s.
The nedian s3 is an estimator of m and the quantities (s3 — s1 ) and
(s5 — s3 ), called ndevl and ndevu (for medi an—devi ati on—I| ower
and-upper), are estimators of -1s and +1s, respectively. Assumng a
normal distribution, the relationship

(ss5—s1)/2 = (s3-S1) = (S5-S3) =S (2)

tends to equality as random sanpl e-si ze i ncreases, where e = (Sg — S1)/2

is available in group files (supp. BLl). Ctherw se, asymetry in a
di stribution may be recognized using (s3 — s1) and (s5 — S3) separately.

First, each of the DSU data were tested for reasonabl eness. For the
decadal nedians. the data were rejected (i.e., set to "landl ocked”) if
t he box was | ocated on | and. The deviations (s3 — s1) and (s5 — S3) were
rejected if on land or if the nunber of observations n from which they
were derived was | ess than 3 (the nedians s3 were included for all n >
0).

2.1 Decadal Cubes

A given 2° box, b, together with those boxes adjacent in |ongitude
x and latitude y nmakes a group of nine, as shown by Figure C2-101.
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b - 181 b — 180 b- 179
y b -1 b b+ 1
b+ 179 b+ 180 b + 181

Figure C2-1. 2° boxes geographically-contiguous to b. Procedures were modified
when b has as its boundary 0° longitude, so as to include the geographically contigu-
ous boxes, or when b is one of the polar or polar-adjacent boxes.

Adding a simlar group fromthe preceding nonth in the sane decade
and al so one fromthe following nonth yields a cube in |atitude,
| ongi tude, and nonth, simlar to "Rubik’s Cube” (Figure C2-20L]). The
decadal cube has 27 possible sets of s3, (s3 — si1) , and (ss — s3 ), one
central set and the others in pairs synmetric about the center.
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Figure C2-2. Decadal cube example.

For each of the three periods, cubes were constructed around a
gi ven central box for each decade in the period (except for the nunber
of decades, the procedure was the sanme for each vari abl e—peri od-2°
box—nmonth). Let Mrepresent the nunber of nedians (s3), and N represent
t he nunber of deviations (s3 — s1) and (s5 — s3), found jointly in al
t he decadal cubes centered on a box in one period. Thus 162, 108, or 81
is the maximum for Mand N, depending on whether the period contains 6,
4, or 3 decades.

O course Mor N may be reduced bel ow t he naxi mum because of
m ssing or | andl ocked data, and the requirenent that deviations have n >
2 allows the possibility that N < M In addition, to preserve spatia
or tenporal gradients centered in a decadal cube, the symetric pairs
were included only when both nenbers of a pair were present. If one of
the pair was m ssing or |andl ocked, the other was set to m ssing.

Three statistics were generated using the surviving Mval ues of sg,
and N sets of (s3 — s1) and (S5 — S3):

o1 = medi an of the N values of (s3 — s1) (3)
g = nedian of the Mval ues sj3 (4)
05 = medi an of the N values of (s5 — s3) (5)
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Five was the mininmum value permtted for either Mor N, otherwi se 0,
and o together, and possibly also g, were set to mssing. Also, if the
target box was | andl ocked, all of o1 ,9 ,05 assuned the val ue

"1 andl ocked.”

2.2 Base Maps

The 216 base maps (6 variables x 3 periods x 12 nonths) of
01,9 ,05, were further snoothed and nodified in the follow ng six
steps, yielding the final snoothed limts:

1) Early period conbi nation

The nedian g was |left fixed in each period. However, because of sparser
data and to avoid excessively narrow limts in the earliest tw periods
01 in both periods were set to the maxi numof the two, and |ikew se with
the two os. Letting oj 1900 and 0j 1949,j=1,5 denote the o1 and o5 val ues
for the periods ending in 1909 and 1949:

0j,1909 = Oj 1949 = max(0j, 1909, 0j, 1949) (6)

Landl ocked boxes were ignored, but a m ssing box could be repl aced
by an extant value fromthe other period.

2) Cutoff criteria on g

Tabl e C2-101] sets cutoff values on the nedian g. Any g bel ow t he | ower
cutof f or above the upper cutoff, depending on variable and | atitude
position, was set to m ssing.

Tabl e C2-1
Cutoffs on Median g

S A U and V P R
Lati t ude Lower Upper Lower Upper Lower Upper Lower Upper Lower | Upper
60°<|y|<90° -3 20 -45 25 -10 15 950 1050 0 100
30°<|y|<60° -3 30 -15 35 -10 15 950 1050 0 100
0°<ly|<30° 10 35 10 40 -10 15 950 1050 0 100

Units: °C °C me-1 mb %
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3) Replacenent criteria for 3.501 and 3.505

So as to increase 01 and o5 to the chosen trinmm ng magni tude, o1 and
o5 were multiplied by 3.5. This factor of 3.5 was chosen to reject as
few as possible of genuine data, but to reject outliers. In normally

di stributed data, only 1 observation in 2500 would fall outside such

limts. Any 3.501 or 3.505 that was | ess than or greater than the

al | onabl e | ower or upper bound shown in Table C2-2L1, denoted by or X
or X, was replaced by the violated bound:

3.501 = max(mn (3.501, Z,), %)) (7)
3.505 = max(mn (3.505,2,), %) (8)
Tabl e C2-2
Repl acenments for Medi an Devi ation
Multiples 3.504 and 3. 505
S A U and V R
Latit ude Lower Upper Lower Upper Lower Upper Lower Upper Lower | Upper
60°<|y|<90° 1.5 15 3 30 5 40 10 70 10 50
30°<|y|<60° 1.5 15 3 30 5 40 10 70 10 50
0°<ly|<30° 1.5 15 3 30 2 30 5 40 10 50
Units: °C °C nms-1 %
4) Conputation of | and u
The | ower and upper Iimts (I and u) for a given box were

conputed only if o1 ,9 ,and o5 were all

conput at i on,

extrene val ues possible for |,

present.
g,

During this
and u were adjusted to

fall within the |ower and upper bounds given by Table C2-30, as
foll ows:
g=nmax(mn(g, upper — %), lower + %) (9)
| = max(g — 3.5071, | ower (10)
u=mn(g + 3.505, upper) (11)
Tabl e C2-3
Extreme Bounds
S A U and V R
Latit ude Lower Upper Lower Upper Lower Upper Lower Upper Lower | Upper
0°<l|y|<90° -3 40 -50 50 -50 50 920 1060 0 100
Units: °C °C ms—1 %
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(5) Zonal snoot hi ng

A 1-2-1 snoot her was w apped non-recursively around each | atitude zone
of I, g, and u. That is, when all three val ues adjacent in |ongitude
were present, a snoothed value for the center was cal cul ated as the nean
of the three, with the central val ue given double weight. \Wen any of
the three val ues was nissing or |andl ocked, the central value was |eft
unchanged. For exanple, given the two 2° boxes (containing | _1 and | 4+1)
adj acent to a central box (containing |I) the snoothed value is

| = ( 1l _q +21 +1l 41 )/ 4 (12)
6) Zonal extension

Wth the rul es described so far, many observations isolated in either
time or space woul d not have enough nearby observations to determ ne
limts, and so woul d be suppressed. For this reason, each 2° | atitude
zone of |, g, and u was extended across m ssing boxes by a process of

i nterpol ati on or extrapolation. A threshold of five m ssing boxes (10°
of longitude) was set such that, for a gap consisting solely of mssing
dat a:

. a gap of < 10 m ssing boxes between two extant data (i.e., five on
either side) was filled by linear interpolation, or

. a gap of < 5 nmissing boxes fromone extant datumto a m ssing or
| andl ocked box was filled by extrapol ation.

3. Decadal Summary Untrimred Limts (DSUL)

The limts derived fromDSU as described in sec. 200 were input to
the second statistics pass to serve as limts for rejecting (trinm ng)

data. Table C3-lall shows the bit |ayout of each DSU and Tabl e C3-1b[l
shows the bit |ayout of each of its 48-bit sections, in sequential bit
order reading fromtop to bottom
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Tabl e C3-1a
DSUL. 1
# B Vari abl e Bits
rptin 16
10° box 10
nont h 4
2° box 14
peri od 8
checksum 12
1 S sea surface tenperature 48
2 A air tenperature 48
4 U vector w nd eastward conponent 48
5 Vv vector wi nd northward conponent 48
6 P sea | evel pressure 48
9 R relative humdity 48
unused 32
t ot al 384
Tabl e C3-1b
48-bit Sections
# a Statistic Bits
16 I snoothed lower limt 16
17 g snoot hed nedi an 16
18 u snoot hed upper limt 16

t ot al 48
3.1 Reconstruction of Floating Point Data

The coded and true value ranges, the units. and the base of al
these fields are common to the nonthly sunmaries, with characteristics

as given in sec. 2.3 of supp. AL, except that the follow ng fields have
di fferent nanes and other differences as noted:

. peri od

This contains the final year of the period, i.e., 1909, 1949, or
1979, so that the statistics programcan test for year > period.
For unpacki ng purposes, period is treated exactly |ike year.

. snoothed lower limt (g — 3.501)
snoot hed nedi an
snoot hed upper Iimt (g — 3.505)

The | ower and upper limts were set at the nultiple 3.5 of the
snoot hed | ower or upper nedi an devi ation around the snoot hed
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medi an. For unpacki ng purposes, these three are treated exactly

| i ke the correspondi ng nedi an of each respective variable, with one
exception: the value 216 — 2 (65,534) indicates a | andl ocked 2° box
for which no limts triplet is provided (for any variable). These
limts may also be mssing in triplets, indicating that the 2° box
is not | andl ocked but no limts were available for that variable.

It is also permissible for the limts for Uto be m ssing but not
those for V, or vice versa. Qtherw se, an individual CVR (supp

EL]) observation < | or observation > u was trimmed. Note that the
limts were extended in precision by one decinal place over the
observati ons.

3.2 Blocking Structure

Seventy—-five DSUL were put together into a block of 28,800 bits.
Their sort is by the follow ng keys in succession:

10° box, nonth, 2° box, period.

Therefore, each ordinary block contains exactly one nonth (because 3
periods * 25 BOX2 = 75), and 12 bl ocks conpose one 10° box.

For the two pol ar 10° boxes, BOX10-1 and BOX10-648, two bl ocks are
needed to represent each nonth. This is because each of these 10° boxes
contains 26 2° boxes: BOX2-1 is at the beginning of BOX10-1, followed by
BOX2-17; and BOX2-16202 is at the end of BOX10-648, preceded by
BOX2-16036. So that all blocks will be the sanme | ength, the three pol ar
DSUL for each nonth (one for each period) were put in a block by
t hensel ves foll owed by 72 records of binary-zero fill. These zero-filled
bl ocks are interleaved with the ordinary blocks in a polar 10° box in
order to achieve the proper sort order, resulting inriles 1 and 648
being twice as long as files 2 through 647.

Figures C3-100 through C3-300 illustrate the three different nonthly
structures that occur.
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T2 records
of

binary-zero

end-of-block

B0OX2-22, period 1
BOX2-22, period 2

BOX2-22, period 3

BOX2-746, period 1
BOX2-746, period 2

BOX2-748, period 3

BOX2-17, period 1
BOX2-17, period 2

BOX2-17, period 3

BOX2-741, period 1
BOX2-741, period 2

BOX2-741, period 3

end-of-block

BOX2-15312, period 1
B0OX2-15312, pericd 2

BOX2-15312, period 3

B0X32-16036, period 1
BO0X2-160386, period 2

BO0X2-16036, period 3

Figure C3-1.
BOX10-1

monthly structure.

BOX2-27, period 1
BOX2-27, peried 2

BOX2-27, period 3

BOX2-751, period 1
BOX2-751, period 2

BOX2-751, period 3

end-of-block

BOX2-16202, period 1
BOX2-16202, period 2

BOX2-16202, period 3

72 records
of

binary-zero

file

Figure C3-2.
BOX10-2 and -3
monthly structure

Figure C3-3.
BOX10-648
monthly structure.

(similar for

BOX10-4
through -647).

4. Trimm ng Perfornmance (TRP)

This format gives detailed information,

for each year—nont h-2° box

and for each explicitly trinmed variable (S, A U V, P, and R, of the

and the nunber trimred for being above or
below the limts provided by DSUL. Speci al

nunber of observations automatically rejected when no limts are
provi ded or where a 2° box is |andl ocked. Thus a TRP was output if and

nunber of observations input,

configurations count the
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only if a year—nonth-2° box contained at | east one observation of one or
more of the explicitly trinmed variables. Table C4-1all shows the bit

| ayout of each TRP and Tabl e C4-1b[] shows the bit |ayout of each of its
72-bit or 60-bit sections, in sequential bit—order reading fromtop to
bottom

Tabl e C4-1a
TRP-1

# B Statistic Bits

rptin 16

year 8

nont h 4

2° box 14

10° box 10

checksum 12
19 n; nunber of observations input 72
20 n nunmber of observations | ower—tri med 60
21 ny nunber of observations upper—tri med 60

t ot al 256

Tabl e C4- 1b
72-bit or 60-bit Sections

# B vari abl e Bits Bits
1 S sea surface tenperature 10 12
2 A air tenperature 10 12
4 U vector wi nd eastward conponent 10 12
5 Vv vector wi nd northward conponent 10 12
6 P sea | evel pressure 10 12
9 R relative humdity 10 12

t ot al 60 72

4.1 Reconstruction of Floating Point Data

The coded and true val ue ranges, the units, and the base of al
these fields are conmon to the nonthly sunmaries, with characteristics

as given in sec. 2.300 of supp. AL, except that the follow ng fields
have di fferent nanes and other differences as noted:

. nunber of observations input
nunber of observations |ower—trimed
nunber of observations upper—tri med
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These statistics have the sane properties as n in the nonthly
sumari es, except that the coded (and true val ue being the sane)
ranges are reduced to: 1 < 4095 and 1x<x1023 for the 12 and 10
bit fields, respectively.

For each of the univariates (S, AL P, R the total nunber trimed
is nt =n + nyg and the nunber output is n =n; — ng, (identica
with nin the corresponding MST). For the bivariate [U V]’ the
total nunmber trimed is ng =n U+n, U+ n V +nyV, where the
notation af has its usual neaning, and nj U= n; V. In this case
the order tests are made in gives a special neaning to the
statistics for [U V]’

a) first, any observation with U< IUis counted by n U,
b) any survivor of a) wwith U > uU is counted by nyy,
c) any survivor of b) with V< IV is counted by n V,
d) any survivor of ¢) with V> uVis counted by ny, V.

Either n or ny (not both) greater than O in conjunction with n;j O
has a conpletely different neaning fromthat stated previously.
Wiere the 2° box is |andlocked, nj with nj. 0 counts the nunber of
observations input and automatically rejected. Ot herw se, when no
limts are provided. ny with nj O counts the nunber of observations
i nput and automatically rejected. For [U V]’ I|andlocked only n U
is set —— nyg Un V, and ny V should be 0. Simlarly, only n, Uis
set if the limts for Uare mssing, or only ny Vis set if the
limts for V are mssing but those for U are not. These rul es
preserve the properties of the preceding equations for ny, if one
desires to include in ni those observations | andl ocked or with
mssing limts.

Conpr ehensi ve Ccean—At nosphere Data Set; Release 1
Suppl emrent D. Conpressed Marine Reports, Format CVR 5

0. | nt roducti on

CVMR 5 is a packed binary format designed as a conpact alternative*
to LMR (Long Marine Reports), The National Cimatic Data Center’s TD-11
(Tape Deck-11), or other formats, containing sone of the nost frequently
used variables. Each report has the internal structure given in Table

DO—100. 192 bits was chosen as the m ni nrum nunmber of bits needed to
represent the fields of interest, as well as being divisible by 16—,
32—, and 64-bit word sizes. 192 bits is also one-sixth the size of a
148—character TD-11 representation (given 8-bit character size).

* CMR.6 supersedes CMR-4 (described In supp. ED). The material In supp. EL] has been retained only
for reference and includes details on translation from LMR (supp. FL1). The only omission from CMR.5 is
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the recorded wind speed, Because of rounding in the calculation of coded U and V, it can be only
approximated by (U2 + V2)1/2,

It is assuned that the reader is famliar with techni ques for
transferring a binary block into nenory and then extracting into | NTEGER

vari ables the bit strings whose lengths are given in Table DO-10L. Refer

to supp. HO for nore information. For a general discussion including
t he advantage in execution tinme and storage relative to traditional
t echni ques see [3].

Conpressi on was achi eved by packing data represented as positive
integers into fields whose | engths are specified in the bits colum of

Tabl e DO-100. To acconplish this, a field s floating point true val ue
(within the range of that colum) was divided by the appropriate units
(the smallest increment of the data that has been encoded). After
roundi ng, the base was subtracted to produce a coded positive integer
(within the range of that colum), which was finally right justified
with zero fill in the field s position within the report. Using the sea
surf ace tenperature (field 9) true value 28.6°C as an exanpl e,
(28.6/0.1) — (-51) = 337.

Once a given field has been extracted into a coded value, the true
val ue can be reconstructed by reversing the process:

true value = (coded + base)* units

The above true val ue exanple is reconstructed by (337 + (-51)) * 0.1) =
28.6°C. NOTE: in each coded value, zero is reserved as an indicator of
m ssing data. O course, none of BOX10, MONTH, BOX2, YEAR, X, or Y
shoul d ever be m ssing, although DAY and HOUR nmay be m ssing.

Expl anations for each field in Table DO-10 are given under the
correspondi ng headings that follow, where all information refers to the
true value (unless explicit nention is nade to the contrary), and sone

reference is made to TD-11 [5], [6], [7] or LMR (supp. FO)
docunent ati on. The various indicators and flags show the reliability or
precision of the data they refer to, and may be extant only if the data
are al so non-m ssing. Algorithns are expressed in FORTRAN
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Table DO-1
CMR.5
¢ Field Description True value Unpits* Base Coded Bits
Location
1 | BOX10 10 ° box 1€ 648** 1% 0 | same 10
2 | MONTH 1€12 1 0 same 4
3 | BOX2 2° box 1< 16202 1 0 same 14
4 YEAR 1800< 2054 1 1799 1< 258 8
S | DAY 1< 31 1 0 same 5
6 | HOUR 0 23 1 -1 1€ 24 5
7| X lon {from BOX2 0< 2.0 01’ 4 l1g2 3
8 |Y lat SW comer) 0< 2.0 01" a1 | 1g21 _5
sub-total 56
Temperature
9 |S sea surface temperature -5.0€ 40.0 01°¢C -51 1< 451 9
10 | BI bucket indicator 0g 2 1 -1 1¢3 2
11| A air temperature -88.0¢ 58.0 01°C .88l | 1< 1461 11
12 | DP dew point depression 0g 70.0 01°C -1 1€ 701 10
13| T1 temperature indicator 0g S 1 -1 1< 6 3
sub-total 35
Wind
14 | U eastward component -102.2< 102.2 01ms! -1023 1€ 2045 11
15 | V northward component -102.2¢ 102.2 0.1 m 7! -1023 1< 2045 11
16 | DI direction indicator 0< S 1 -1 1< 6 3
17 | WI wind speed indicator 0g1 1 -1 1€ 2 _2
sub-total 27
Pressure and clouds
18 ! P sea level pressure 870.0< 10746 0.1 mb 8699 1< 2047 11
19 | C total cloud amount 0<% 1 -1 1< 10 4
20 | NH lower cloud amount 0<9 1 -1 1< 10 4
21 ;: CL low cloud type 0< 10 1 -1 1< 11 4
22 | H cloud height 0<€ 10 1 -1 1< 11 4
23 | HI cloud height indicator 0g1 1 -1 1< 2 2
24 | CM middle cloud type 0g 10 1 -1 1< 11 4
25 | CH high cloud type 0< 10 1 -1 1< 11 4
sub-total 37
Misc.
26 | ST ship type 0g 7 1 -1 1< 8 4
27 | PW present weather 0g 99 1 -1 1< 100 7
28 CcD card deck 0< 999. 1 -1 1< 1000 __li
sub-total 21
Flags
29 | LF landlocked flag 0<0 1 -1 1€1 1
30 SF SST fag 0g 2 1 -1 1< 3 2
31 { AF air temperature flag 0g 2 1 -1 1< 3 2
32 | RF relative humidity flag 0g 2 )] -1 1< 3 2
33 | WF wind flag 0< 2 1 -1 1< 3 2
34 | PF pressure flag 0< 2 ] -1 1€ 3 _2
sub-total 11
35 | CK checksum nj/a n/a n/a n/a _5
total 192

* "Units" gives the smallest increment of the data that has been encoded. Thus a change of one unit in

the integer coded value represents a change in the true value of one of the units shown.

** mg n denotes “from m through n inclusive.”
*** Upits of 1 are explained in the text.
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1. Fi el ds

1) BOX10 10° box

See supp. GU for a description of the 10° box system and supp. HH for
rel ated software.

2) MONTH
1 = January, 2 = February, ..., 12 = Decenber.

3) BOX2 2° box

See supp. G for a description of the 2° box system and supp. HO for
rel ated software.

4) YEAR
The year can range from 1800 to 2054.
5) DAY

Day of the nonth.

6) HOUR

00 to 23 QM.

7) X | ongi t ude
8) Y | atitude

Position in tenths of a degree neasured fromthe SW (Il ower—left) corner
of the BOX2. Range is fromO to 2.0 subject to the boundary constraints
of a BOX2:

a) Boxes in the NE quadrant have 0 < X < 2.0, 0 =Y < 2.0
(except if box E boundary is 180° E, OXx < XXX <x2.0).

b) Boxes in the NWquadrant have 0 < X <2.0, OXxsXYx<x2.0
(except if box Whoundary is 180° E, 0 < XXX <Xx2.0).

c) Boxes in the SE quadrant have 0 <sxX <x2.0, 0 <XY < 2.0
(except if box E boundary is 180° E, 0 < XXX <x2.0).

d) Boxes in the SWquadrant have 0 < X <2.0, 0 <XxY < 2.0
(except if box Whboundary is 180° E, 0 s XXX <x2.0).

e) Boxes 1 and 16202 have X and Y (by convention) equal 0 al ways.
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9) S sea surface tenperature
10) Bl bucket i ndicator

Tenperature S in tenths of a degree Celsius. Bl shows the method by
which S was taken:

unknown
bucket

0
1
2 i npl i ed bucket (an BSST source or any match thereof)

NOTE: Bl values O and 1 are unreliable at least for U S. recruited ships
(i.e., country code OK or 02) until starting on 1 May 1973, or perhaps
earlier (see COADS Rel ease 1, and for country codes see [6].

11) A air tenperature

12) DP dew point depression

Tenperatures A and DP in tenths of a degree Celsius. Let DPT denote dew
poi nt tenperature.

Dew poi nt depression is defined as

DP = A - DPT

13) Tl tenperature indicator
Shows the precision and units that S, A and DP were recorded in or

later translated to (see supp. |0):

0 = degrees Cel sius and tenths
1 = whol e degrees Cel sius
2 = half degrees Cel sius
3 = degrees Fahrenheit and tenths
4 = whol e degrees Fahrenheit
5 = hal f degrees Fahrenheit
14) U vector w nd eastward conponent

15) V vector wi nd northward conponent

U and V were conputed to tenths of a neter per second, using the w nd
direction in degrees

(D) and wind speed in tenths of a neter per second (W as follows:

ANG = D*(3.14159265359/ 180.)
U= WSINANG
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V = W COS(ANG)

(Supp. FL describes how the original conpass reading was transl ated
i nto whol e degrees.)

16) DI direction indicator

DI shows the conpass (and approxi mate precision) used to report the
direction contributing to U and V:

36—poi nt conpass
32—poi nt conpass

16 of 36-—poi nt conpass
16 of 32—poi nt conpass
8—poi nt conpass
360—poi nt conpass

g wWNEFLO

17) W w nd speed indicator
W shows if the wi nd speed was:

estimated (or unknown method of observation)

0
1 neasur ed

18) P sea level pressure

In tenths of a mllibar.
19) C total cloud anount
200 NH | ower cloud anount

21) CL | ow cl oud type

22) H cl oud hei ght

23) H cl oud hei ght indicator
24) CM mddle cloud type

25) CH high cloud type

Except for H, the cloud fields 19)-25) have possible codes 0 to 9 as
given by TD-11, or a 10 corresponding to the m nus sign given therein
for CL, H CM and CH Alternately, see supp. FO for these definitions.
H shows if H was:

0O = estimted
1 = measured
26) ST ship type

The type of observing vessel was obtained according to supp. |0, and
the unreliability of this field is discussed in COADS Rel ease 1.
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research ship
expendabl e or nechani cal bat hyt her nograph (XBT or NMBT)

0 = U S. Navy or "deck” log, or unknown

1 = merchant ship or foreign mlitary

2 = ocean station vessel off station or station proximty unknown
3 = ocean station vessel on station

4 = lightship

5 = buoy

6 =

7 =

27) PWpresent weather

Codes 0 to 99 as given by TD-11 or supp. FLI.
28) CD card deck

Nunmber of the source card deck the report canme from as assigned by NCDC
and described in supp. FLI.

29) LF | andl ocked fl ag

30) SF sea surface tenperature (S) flag
31) AF air tenperature (A) flag

32) RF relative humdity (R) flag

33) W wind (W U V) flag

34) PF pressure (P) flag

The flags 29)-34) show whether the variables they refer to were tri med
(i.e., excluded fromthe summaries but retained in CVMR) as apparent
statistical outliers or for other reasons.

The flag LF has (NOTE: distinct fromthe usual coded O for m ssing) one
possi bl e extant true val ue:

0 = | andl ocked

i ndicating that the 2° box is |andl ocked according to the |andl ocked

rile described in supp GL. In this case, the other flags (SF, AF, RF,
WF, PF) are all mssing and any data were automatically trimred because
trimmred summaries were generated only for reports with LF mssing. If LF
is mssing, the other flags may still be mssing or else carry one of
the foll ow ng val ues:

0 =g - 2.801 <a =< g + 2.805 (not trinmmed)
1 =9g-3.50; <aj < g + 3.505 (not trimed)
2 = aj <xXg - 3.507 0or aj >xg + 3.505 X(trimed)

where a; is an individual observation of the variable under scrutiny, g
is the snoot hed nedian, and o; and o5 are the snoot hed | ower and upper
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nmedi an devi ation. The conmputation and format of these snmoothed limts is
described in supp. CL.

If LF is mssing, other flags set to mssing indicate either that the
snoothed Iimts are mssing, and thus the variables referred to were
automatically trimed, or that the variables are m ssing. Thus m ssing
flags must be evaluated in conjunction with the actual variables (tile
special case of RF is discussed in the follow ng).

Assi gnnent of the flags SF, AF, and PF was acconplished as foll ows:

a) If the 2° box was | andl ocked, the flag was set to m ssing.

b) If the snobothed limts were mssing, the flag was set to
m ssi ng.

c) If the variable was m ssing, the flag was set to m ssing.

d) If the variable fell within the narrow interva

(g —2.801 <aj < g + 2.805), the flag was set to 0 and the vari abl e was
i ncluded in the sunmari es.

e) If the variable fell within the wide interva
(g - 3.501 <aj <= g + 3.505), the flag was set to 1 and the variable was
i ncluded in the sunmari es.

f) O herwise, the flag was set to 2 and the variable was tri med
fromthe summari es because it fell outside the w de interval

Assi gnnent of WF depended jointly on U and V, but followed the sane
basic rules. was tested against its limts first, and then V was tested
against its limts, retaining the maxi numflag value found in the
separate tests for Uand V. In case either the limts for Uor V were
m ssing, or both, the flag was set to mssing. As a result, all three
wi nd variables (U, V) and W (wi nd speed) were included in the sumraries
only if WF had a value 0 or 1.

Assi gnnent of RF was a special case only because relative hum dity does
not appear directly, and depends on A (air tenperature) and DP (dew
poi nt depression). To handle this dependence, AF was assigned first.
Only if AF then had a value 0 or 1 and DP was extant could R be

conput ed; otherwi se R was consi dered m ssing.

35) CK checksum
A checksum was conputed and stored with each report as a neasure of
reliability during storage and transm ssion. The checksumis conputed by

1) Summ ng coded val ues of all other fields in the report besides the
checksum

2) Obt ai ning the nodulo (25 — 1) of the sum

Repeating this cal culation for every unpacked report, and then verifying
that the checksum so obtai ned agrees with the coded checksum stored in



Directory  Table of Contents O

COADS

the report, is strongly encouraged. For exanple, supposing that the
coded val ues of the preceding 34 fields are available in an array FlELD,
the checksum CK i s conputed and verified against the stored checksum CKS
in FORTRAN as foll ows:

| NTEGER CK, J, FI ELD(34)., CKS

500 CK + FI ELD(J)

MOD( CK, 31)
CK NE. CKS) THEN
PRINT*, "ERROR. CK = ', CK,’.NE. CKS =, CKS
STOP
ENDI F

=0
500 J = 1, 34
(

Not e that using nodul us 25-1 takes into account every bit of CK, versus
choppi ng at the sixth bit using nodul us 25
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Conpr ehensi ve Ccean—-At nosphere Data Set; Release 1
Suppl emrent E: Conpressed Marine Reports, Format CVR 4

0. | nt roducti on

CMR. 4 has been superseded by CMR 5 (described in supp. DL). The
mat eri al herein has been retained only for reference and incl udes

details on translation from LM (supp. FLO). The only onission from
CMR 5 is the recorded w nd speed. Because of rounding in the cal cul ation
of coded U and V, it can be only approxi mated by (W + V2)1/2

Tabl e EO-1[1 gives the internal structure of each CMR 4 report.
Except for the differences given there and in sec. 1, CVMR 4 is identical
to CVR 5.



Directory  Table of Contents O
Table EO-1
CMR 4
] Field Description True value Unite* Base Coded Bits
Location

1 | BOX10 10 ° box 1< 648°° 1*** 0 | same 10

2 | MONTH 1€ 12 1 0 | same 4

3 | BOX2 2° box 1< 16202 1 0 | same 14

4 | YEAR 1800< 2054 1 1799 | 1< 255 8

5 | DAY 1< 1 0 | same 5

6 | HOUR 0< 23 1 -1 | 1€ 24 5

7| X lon (from BOX2 05 2.0 01° a1 | 1g21 5

8 |Y lat SW corner) 0€ 2.0 0.1° a1 g2t 5

sub-total 56

Temperature

9 |S sea surface temperature -5.0€ 400 01°cC -51 1< 451 9

10 | BI bucket indicator 0<2 H -1 1< 3 ! 2

11 | A air temperature -88.0< 58.0 01°¢C -881 | 1< 1461 | 11

12 | DP dew point depression 0< 70.0 01°cC -1 101 10

13 | Tl temperature indicator 0<5s 1 -1 1< 6 ! 3

sub-total | 35

Wind

14 | W wind speed 0g 102.2 0.1ms~! -1 | 1€1023 10

15 | W] wind speed indicator 0g 1 1 -1 1< 2 2

16 | U eastward component .102.2< 102.2 0.1ms~! -1023 1< 2045 11

17 |V northward component -102.2€ 102.2 01mas7!? -1023 | 1€ 2045 11

18 | DI direction indicator 0g 5 1 -1 1< 6 3
sub-total 37 :

Pressure and clouds

19 | P sea level pressure 870.05 1074.6 0.1 mb 8699 1< 2047 ¢ 11
20 | C total cloud amount 0g 9 1 -1 1 1<10 3 4 |
21 ' NH jower cloud amount 0< 9 1 -1 1< 10 | L
22 | CL low cloud type 0g 10 1 -1 1< ‘ ¢y
23 | H cloud height 0g 10 1 -1 1< 11 [ i
24 | HI cloud height indicator 0g 1 1 -1 1€2 1 2 i
25 | CM middle cloud type 05 10 1 -1or1g1 ‘ 4!
26 | CH high cloud type 0g 10 1 1 1¢1l ‘ 4!
| sub-total ar |

Misc.

27 | ST ship type 0g 7 1 -1 1< 8 4

28 | PW present weather 0< 99 1 -1 1< 100 T

29 | CD card deck 0g 999 1 -1 1< 1000 10

sub-total 21

30 | CK checksum n/a n/a n/a n/a 6

total 192

* "Units" gives the smallest increment of the data that has been encoded. Thus a change of one unit in

the integer coded value represents a change in the true valve of one of the units shown.

** mg< o denotes "from m through n inclusive.”
*** Units of 1 are explained in the text,
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1. Fi el ds

Al fields in CVMR 4 are identical in content with the correspondi ng
fields in CVR 5, except for the follow ng:

14) Ww nd speed
Wnd speed is stored in tenths of a neter per second.
30) CK checksum

A checksum was conputed and stored with each report as a neasure of
reliability during storage and transm ssion. The checksumis conputed by

1) Sunm ng coded values of all other fields in the report besides the
checksum

2) Cbtai ning the nmodulo (26 — 1) of the sum

Repeating this calculation for every unpacked report, and then verifying
that the checksum so obtai ned agrees with the coded checksum stored in
the report, is strongly encouraged. For exanple, supposing that the
coded val ues of the preceding 29 fields are available in an array FlELD,
the checksum CK i s conputed and verified against the stored checksum CKS
in FORTRAN as foll ows:

| NTEGER CK, J, FIELD(29), CKS

CK =0

DO 500 J = 1, 29

500 CK = CK + FIELD(J)

CK = MOD(CK, 63)

|F (CK. NE. CKS) THEN
PRINT*, 'ERROR CK = ',CK, '.NE. CKS ', CKS
STOP

ENDI F

Not e that using nodulus 26 — 1 takes into account every bit of CK
versus chopping at the sixth bit using nodul us 26

2. Transl ation of LMR 5 into CMR 4

Two separate translations of LMR5 into CVR 4 were actually
performed, resulting in tw slightly different versions of the data,
both stored as CVR 4. The first version was used to conpute the
untrimred nonthly and decadal sumraries. Subsequently, a few errors in
LMR (or in translation fromLMR) were fixed in a second version of the
data prior to its use in generating the trimred sumaries. G ven here
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are rules for the first translation, foll owed by conments and
differences in the second transl ation.

2.1 First Transl ation

The CMR set contains only reports with a dup status |ess than
three; i.e., all possible dups have been del eted. Refer to supp. KU for

more information on dup status, and supp. JO for a definition of the
following quality control flags.

Because of the format simlarities, very little action was required
in translating individual fields fromLMR into CMR Fields whose CVR
writeup nunber follows required one of three different types of action
in translation. First, sone fields do not exist in LMR and were
conput ed. Second, sone field bit-lengths are shorter in CMR those
val ues that do not map into the reduced bit-length are terned
"outliers.” Third, since no roomis available in CVMR for quality control
flags, a selection of flags was used to elimnm nate erroneous data.

Qut of the first eight fields, only DAY and HOUR nmay be m ssi ng;
ot herwi se the report was discarded altogether. Qther mssing fields were
transferred without change; this inplicitly discarded a present weat her,
pressure, air, dew point, or sea surface tenperature with Flag M (data
so garbled that they would not fit into the regular section of LMR).
O herwi se, extant data were included subject to the foll ow ng
condi ti ons:
3) BOX2 2° box nunber

Comput ed. Because of the 30° offset and the polar conventions, BOX10-1
and —-648 contain 26 BOX2, e.g., BOX10-1 contains BOX2 nunbers 1, 17, 18,
7) X | ongi t ude

8) Y | ati tude

Position neasured from BOX2 | ower—l eft (SW corner.

9) S sea surface tenperature

Flag Q or outlier discarded.

10) Bl bucket indicator
There were no outliers defined.

11) A air tenperature
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Flag Q N, or outlier discarded.

12) DP dew poi nt depression
Flags Q and N (of dew point tenperature), mssing or discarded A or
outlier after conputation of DP discarded.

13) TI tenperature indicator
There were no outliers defined.

14) Ww nd speed

15) W w nd speed indicator

16) U vector w nd eastward conponent
17) V vector wi nd northward conponent

For W, no distinction was made between neters per second and knots.
Thus 2 in LMR translated into O in CVR and 3 translated into 1. Table
E2-10] gives the wind flag val ues possible at different Wand w nd
direction Db wwth the action taken for each flag in translation.
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Table E2-1
Flag Values Possible and Translation Action*
Wind direction
Wind speed 1°< Dg360° 361(calm) 362(variable) | Missing | Illegal
(D=361) (D=361) | (D=361)
=0m s~ ! AJ,or M Rorl Aorl Aorl M
(U,V)=0 (U,v)=0 (U,V)=0 (U,v)=0 | (W)
(D=362) (D=362)
0.1< W< 3.1 Rorl Aorl Rorl Aorl M
(U,V) (W) (W) (W) (W)
(D=360")
3.2< W< 102.2 Rorl Aorl J M M
(G,V) (U,v) (W) (W) (W)
(W=0ms 1)
Missing M Aorl M S M
(U,V)=0
Illegal M M M M M
J

* The change made so that the direction D and speed W would be consistent is given above some {lags;
Flag A is always one of these. Beneath each flag is the resulting (U,V), W if only it results, or blank if
all are missing. The Flag M in the upper-left corner is an exception because for it all of (U,V) and W
become missing, whereas for Flag A or J the rules are as stated. Besides this exception, any
o< W 1022 ms !t s accepted; this is more restrictive than the Flag Q, and accepts four other Flags M.

19)

P sea | evel

pressure

Fl ag Q di scarded.

After the aforenentioned field discards had been nmade these further
indicators referring to di scarded data were

restrictions were appli ed:

di scarded,
type,

and any report with no extant data besides the |ocation,
and card deck was di scarded alt oget her

ship
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2.2 Second Transl ation

Only differences fromthe first translation, or comments on the
i npact of changes to LMR are presented. Qtherwi se the translation
process was the sane.

11) A air tenperature

Under certain conditions, some (source Exchange) HSST air tenperatures
had been inadvertently overwitten by baronetric tendency during QC.
This was fixed before the second translation, but the untrimed
summari es of air tenperature were contam nated to an unknown extent. In
addition, this error had unknown side—-effects on the conputation of dew
poi nt depressi on.

12) DP dew point depression

GIS data carry dew point tenperature DPT rounded to 1° C and air
tenperature Ato 0.1° C. At or near saturation a rounded DPT m ght
exceed A, causing A and DP to be discarded in the first translation
because A and DPT were flagged N. G her small conputational problens,
such as roundoff errors in Australian (deck 900) and (source Exchange)
HSST negative DPT, had a simlar effect. These problens all biased the
untrimred summaries, particularly against saturation DP, to an unknown
extent. To fix them QC was changed to give 0.5° Ctolerance on all N
tests anong the tenperatures, and the conputation of DP was changed to
yield zero for -0.5 < A - DPT < 0.
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Conpr ehensi ve Ccean—At nosphere Data Set; Release 1 15 May 1985
Suppl emrent F. Long Marine Reports, Format LMR 5

0. | nt roducti on

LMR 5 is a hybrid format, packed binary plus characters, designed
for efficient reexpression of ocean surface data fromthe National
Climatic Data Center’s TD-11 (Tape Deck 11) or other formats. Packed
bi nary net hods are enployed to store information conmon to all of TD-11,
to which a variable-length string of characters is appended to represent
the remainder. This is the conplete report format, containing al
avai l abl e fields, supplenental data fromoriginal formats (e.g.,
el enents that underwent a questionabl e conversion), and erroneous
characters, as well as "uncertain” duplicates. It has an attachnent
feature that would all ow easy expansion (to add derived data) or
contraction (to fix the length) of a report. Nevertheless, it averages
roughly one-half the size of a | ess conplete 148-character TD-11
representation (given 8-bit character size).

It is assuned that the reader is famliar with techni ques for
transferring a binary block into nenory and then extracting into | NTEGER
variables the bit strings whose | engths are given in Tables FO-101
t hrough FO-40. Refer to supp. BO for nore information. For a general
di scussion including the advantage in execution tinme and storage
relative to traditional techniques see

Tabl e FO-1
Location Section
# Field Description True value Units* Base Coded Bits
0 RPTI N n/ a n/ a n/ a n/ a 16
1 BOX10 10° box 1<648** 1x** 0 same 10
2 YEAR 1800<2054 1 1799 1< 255 8
3 MONTH 1<12 1 0 samne 4
4 DAY 1<31 1 0 sane 5
5 HOUR 0<23 1 -1 1<24 5
6 X | on 0<359.9 0.1°E -1 1<3600 12
7 Y | at -90.0<90.0 0.1° N -901 1<1801 11
8 XYI lat/lon indic. 0<3 1 -1 1<4 3
9 CD card deck 0<999 1 -1 | <1000 10
10 SID source I D 0<254 1 -1 1<255 8
11 ST ship type 07 1 -1 1<8 4
12 A quality indic. 0=<2 1 -1 1<3 2
13 DS dup status 0<5 1 -1 1<6 3
14 DC dup check 02 1 -1 1<3 2
15 TC track check o<1 1 -1 1<2 3
16 PB pressure bias 02 1 -1 1<3 2
section total 108

* "Units” gives the smallest increment of the data that has been encoded. Thus a change of one unit in the integer
coded value represents a change in the true value of one of the units shown.
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**m < n denotes "from m through n inclusive.”
** Units of 1 are explained in the text describing each section.
Table FO-2
Regular Section

4 | Field Description True value Ubnits “Base Coded Bits |
17 { DI wind dir. indic. 0¢ S 1 -1 1156 3
18 | D wind direction 1< 362 1° 0 { same 9
19 | Wi wind speed indic. 0<s 1 -1 |14 4
20 [ W wind speed 0€ 102.2 0.1m7! -1 | 11028 10
21 | VI vis. Indic. 0<2 1 -1 ] 1€3 2
22 | VB visibility 90< 99 1 89 | 1< 10 4
23 | PW present weather 0g 99 1 -1 11€100 7
24 | Wi past weather 0< 9 | -1 | 1€10 4
25 | W2 2nd past weather 0<9 1 -1 [ 1€10 4
26 | P sea leve] pressure 870.0< 10746 | 0.1 md 8699 | 1< 2047 11
27 | T1 temp. indic. 0< S 1 -1 116 4
28 | A air temp. -99.9< 99.9 01° C 41000 | 1< 1999 11
29 | WB | wet bulb temp. -99.9< 99.9 01° C | -1000 | 1€ 1999 11
30 | DPT | dew point temp. -99.9< 99.9 01° C -1000 | 1< 1999 11
31 1S sea surface temp. | -99.9€ 99.9 01° C 1000 | 1< 1999 11
32 | Bl bucket indic. 0g 2 1 -1 | 1<3 4
33, C total cloud amt. 09 1 -1 | 1£10 4
34 | NH lower cloud amt. 0< 9 1 -1 ] 1£10 4
35 | CL low cloud type 05 10 1 -1 ] 1€11 4
36 | HI cloud height indic. | 0< 1 1 -1 | 1€2 2
37 ! H cloud height 0g 10 1 -1 1g1l o4
38 | CM middie cloud type | 0< 10 1 -1 11 1 4
39 | CH high cloud type 05 10 1 -1 1€1 4
40 | WD wave direction 0g 38 1 -1 1€ 39 6
41 | WP wave period 0< 30 1s -1 | 1£31 5
42 | WH wave height 0< 49.5 0.5m -1 | 1100 T
43 | §D swell direction 0g 38 i -1 i 1< 39 6
44 | SP swell period 0g 30 1 -1 1< 31 5
45 | SH swell height 0< 49.5 0.5 m -1 1< 100 7
46 | AG allowance $6 flag | 0< 1 1 -1 | 1€2 2

section total

—
-3
F
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Table FO-3
Control Section
# | Field Description True value Units Base Coded Bits
a7 CK checksum n/a n/a n/a n/a 14
48 AC attachment count 1<15 1 0 same 4
section total 18
total 300
Table FO—4
Irregular Section
# Field Description True value Units Base Coded Bits
49 AL attachment length 1< 255 1 0 same 8
50 AID attachment ID 1 <15 1 0 same 4
51 AD attachment data n/a n/a n/a n/a n/a

Conpr essi on was achi eved by packing data represented as positive
integers into fields whose |l engths are specified in the bits colum of

Tabl es FO-100 through FO-40. To acconplish this, a field s floating
point true value (within the range of that colum) was divided by the
appropriate units (the smallest increment of the data that has been
encoded). After rounding, the base was subtracted to produce a coded
positive integer (wthin the range of that colum), which was finally
right—justified with zero fill in the field s appropriate position
within the report. Using the sea surface tenperature (field 31) true
val ue 28.6° C as an exanple, (28.6/0-1) — (-1000) 1286.

Once a given field has been extracted into a coded value, the true
val ue can be reconstructed by reversing the process:

true value = (coded+ base) * units

The above true val ue exanple is reconstructed by (1286 + (-1000) * 0.1)
— 28.6°C. NOTE: In each coded value, zero is reserved as an indicator of
m ssing data. O course, none of BOX10, YEAR, MONTH, X, or Y should ever

be m ssing, although DAY and HOUR may be m ssing.

Expl anations for each field in Tables FO-100 through FO-400 are given
under the correspondi ng headings that follow here all information refers

to the true value (unless explicit nmention is nmade to the contrary).
This supplenent is |largely self—contained, although sone reference is

made to TD-11 docunentation [5], [6], [7] for fields outside the regular
section. *More information about sonme of the fields, particularly those

not in TD-11 or related to duplication elimnation, will be found in
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supps. 0, JO, or KO. The various indicators show the reliability or
precision of the data they refer to, and may be extant only if the data
are al so non-m ssing (possibly in the erroneous attachnent). Al gorithns
are expressed in FORTRAN

* Notice is hereby given that some code descriptions, such as those for present weather, are quoted or
paraphrased from [5] or [12] without any further indication or credit.

1. Location Section
0) RPTIN

These bits are reserved for use of the RPTIN unblocking utility, where
avai lable (e.g., NCAR). O herw se they may be ignored.

1) BOX10 10° box

See supp. CL] for a description of the 10 system and supp. HO for
rel ated software

2) YEAR

The year can range from 1800 to 2054.

3) MONTH

1 = January, 2 = February,..., 12 = Decenber

4) DAY

Day of the nonth.

5) HOUR

00 to 23 QM.

6) X | ongi t ude

7)Y | atitude

Position in tenths of a degree +N, -S, +E

8) XYI lat/lon indicator

XYl shows the precision to which X and Y were originally keyed, or if
they are estimtes derived later by interpol ati on between known

positions (XYl = 3 is defined but as yet unused):

0 = degrees and tenths
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1 = whol e degrees
2 = non-random t ent hs
3 = interpol ated
See supp. KO for details on how XYl was set. XYl = 2 (non-random

tenths) indicates that the tenths positions appear to be froma deck
that has a m xture of degrees and tenths (random and whol e degrees (a
constant value such as 0 or 5).

9) CD card deck
Nunmber of the source card deck the report canme from as assigned by
NCDC. Each CD used is given with an approxi mate out put period of record

in Table F1-10.



Directory  Table of Contents O
Table F1-1
Card Deck Assignments (GTS*)
Approximate®*
ch Description output period
110 U.S. Navy Marine 19451951
116 U.S. Merchant Marine 1945-1063
117 U.S. Navy Hourlies 1952-1964
118 Japanese Ships No. 1 1930-1953
119 Japanese Ships No. 2 1034-1971
128 Intervational Marine (U.S. recruited ships puncbed in-house) 1900-1978
143 PMEL (Pacific Marine Environmental Laboratory) Buoy 19751977
150 Pacific (U.S. Responsibility) HSST Netherlands Receipts 1938-1961
151 Pactfic {U.S. Responsibility) HSST German Receipts 1862-1960
152 Pacific (U.S. Responsibility) HSST UK. Receipts 1854-1961
155 Indian (Netberiands Responsibility) HSST 1861-1960
156 Atlantic (German Responsibility) HSST 1852-1961
184 Grest Britain Marine (194 Extension) 19531961
185 USSR Marine 1IGY 1957-1958
186 USSR Ice Stations 1937-1970
187 Japanese Whaling Fleet 1946-1956
188 Norwegian Antarctic Whaling Factory Ships 1632-1939
169 Netherlands Marine 1901-1959
192 Deutsche Seewarte Marine 1855-1939
193 Netberiands Marine 1800-1936
194 Great Britain Marine 1856-1955
195 U.S. Navy Ships Logs 1941-1946
196 Deuteache Seewarte Marine (192 extension) 1945-1954
197 Danish Marine 1871-1956
281 U.S. Navy MAR (Monthly Aerological Record) 1926-1945
555" Monterey Telecom. 1966-1973
666" Tuna Boats 1971-1875
849" FGGE (First GARP Global Experiment) 1978-1979
850° German FGGE 1976-1979
876-882 NDBC (NOAA Data Buoy Center) 1972-1979
888" GWC (U.S. Air Force Global Weather Central) 1973-1979
889° AUTODIN (Dept. of Defense Automatic Digital Network) 1972-1979
891 NODC (National Oceanographic Data Center) Surface 1900-1977
897 Eltanin 1962-1963
898 Japanese 1954-1974
899 South African Whaling 1900-1955
900 Australian 1931-1979
901 FOSDIC Reconstructions (card images from 16mm film) 18658-1963
902 Great Britain Marine (184 extension) 1957-1961
926 IMMPC (International Maritime Meteorological Punch Card) 1956-1979
927 International Marine (U.S. recruited ships punched in-house) 1970-1979
928 Same as 927 including OSV (Ocean Station Vessels) 1970-1974
999° U.S. Air Force ETAC (Environmental Technical Applications Center) 1967-1969

®* GTS deck (from the Global Telecommunication System); all others are manuscript dsta. Decks 849-850 are con-
sidered GTS although they may have been mixed.
** Period of record is exact for CMR (supp. D), except that the starting years of decks 156 and 193 are exact for
LMR (both start in 1854 in CMR }.
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10) SID source 1D

Each SID may contain a single deck or a m xture of decks; each source ID
assigned to date is listed in Table F1-2[] together with the format (see

supp. 1 0) and character set it was translated from and the out put
period of record. (SID O is unused and SID 22 was assi gned but never
transl ated.)

Tabl e F1-2
Source | D Assignnents
SID CD Descri ption For mat Char Qut put
peri od

1 mx Atl as TD-1100 ebcdi c 1800-1969
2 150-2,192 HSST Pacific TD-1100 ebcdic 1854-1961
3 155 HSST | ndi an Exchange ebcdi c 1861-1960
4 156 HSST Atlantic Exchange asci i 1852-1961
5 mx A d TDF-11 Suppl enent B TD-1100 ebcdi c 1854-1975
6 primarily 128 O d TDF-11 Suppl enment C TD-1100 ebcdi c 1955-1978
7 555 Monterey Tel ecom TD-1100 ebcdi c 1966-1969
8 mx OSV (Ccean Station Vessel s) TD-1100 ebcdi c 1945-1973
9 nm x OSV Suppl enment TD-1100 ebcdi c 1947-1973
10 mx MBQ 486 and 105 Omi ssions TD-1100 ebcdi c 1854-1939
11 891 NODC Sur face TD-1100 ebcdi c 1900-1975
12 891 NODC Sur face Suppl enment TD-1100 ebcdi c 1902-1977
13 897 El tanin TD-1129M ebcdic 1962-1963
14 898 Japanese TD-1129 ebcdi c 1954-1974
15 899 South African Waling TD-1129M ebcdi c 1900-1955
16 900 Australian TD-1129 ebcdi c 1931-1970
17 926 | MVPC TD-1129 ebcdi c 1956-1963
18 mx ' 70s Decade TD-1129 asci i 1970-1979
19 926 | MVPC ('’ 70s) TD-1129 ebcdic 1970-1979
20 mx osVv Z (' 70s) TD-1100 ebcdi c 1971-1974
21 900 Australian ('’ 70s) TD-1129 ebcdi c 1971-1979
22 ? I sl as Orcadas(’ 70s) n/a n/a n/a

23 mx "70s M sl ocated Data TD-1127 ebcdi c 1970-1979
24 143, 876-82 Buoy Data TD-1129 ebcdi c 1972-1979

11) ST ship type

The type of observing vessel was obtained according to supp. |10, and
the unreliability of this field is discussed in COADS Rel ease 1.

0 = US. Navy or "deck” log, or unknown

1 = nerchant ship or foreign mlitary

2 = ocean station vessel off station or station proximty unknown
3 = ocean station vessel on station

4 = lightship

5 = buoy

6

= research ship
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7 = expendabl e or nmechani cal bat hyt her mograph (XBT or NMBT)
12) Q quality indicator

An overall quality nmeasure as yet undefined and naybe reserved for
subsequent anal ysi s.

13) DS dup status
| ndi cates duplicate status to allow for retention of unclear duplicates

(see supp. KO).

uni que

best duplicate

best duplicate with substitution

wor se duplicate, uncertain with hour cross
wor se duplicate, uncertain with no cross
wor se duplicate, uncertain with day cross

aahr~rwWwNEFO
L | T A 1 O T

14) DC dup check

The presence of a GIS (d obal Tel econmuni cation System and | ogbook
duplicate provides sone |ocation verification, with greater credibility
if sea level pressure P and sea surface tenperature S match under

al | onances (see supp. KO).

GIS and | ogbook match with P and S nmatch
GIS and | ogbook match without P and S match
not GIS and | ogbook match

0
1
2
15) TC track check

TCis currently unused, but reserved to indicate if a report was:

not track checked
track checked

0
1
16) PB pressure bias

PB is currently unused, but reserved to indicate the need for an
adj ust mrent because of pressure bias on a specific vessel:

0 = pressure bias adjustnent unneeded
1 = pressure bias adjustnent has been nade
2 = pressure bias adjustnent needed

2. Regul ar Secti on

17) D wind direction indicator
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DI shows the conpass (and approxi mate precision) used for reporting the
wi nd direction:

36—poi nt conpass
32—poi nt conpass

16 of 36-—poi nt conpass
16 of 32-poi nt conpass
8—poi nt conpass
360—poi nt conpass

ahr~rwWMNPEFO
L I 1 A Y B T

18) D w nd direction

The wind direction is stored in whole degrees (i.e., 360 point conpass),
or with special codes:

361
362

calm
vari abl e

For data converted from TD-11, a translation fromthe code value to D in

whol e degrees was made according to Table F2-100 (bl ank indicated an
undefined conversion). Al other data (Exchange format) were already
recorded in whol e degrees, so no translation was nmade. Consequently, for
a given conpass, only decks 155 and 156 (or source IDs 3 and 4) may have

wind directions different than those shown in Table F2-1[1, since no
checks for conformty were nade.
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Table F2-1
Translation of Wind Direction Code into Degrees
DI
Code 0 | 2 3 4
01 10 1 ?
02 20| 23| 251 2317
03 0! M ?
04 40| 45 45 | ?
05 5 | 56 | 45 ?
06 60 | 68 68 | 7
07 70| 19| 65 ?
08 80 | 90 90 | ?
09 90 | 101 | 90
10 100 | 113 113
11 110 | 124 | 115
12 120 | 135 135
13 130 | 146
14 140 | 158 | 125 | 158
15 150 | 169
16 160 | 180 | 155 | 180
17 170 | 191
18 180 | 203 | 180 | 203
19 190 | 214
20 200 | 225 | 205 | 225
21 210 | 236
22 220 | 248 248
23 230 | 259 | 225
24 240 | 270 270
25 250 | 281 | 245
26 260 | 203 293
27 270 | 304 | 270
28 280 | 315 315
29 290 | 326 | 295
30 300 | 338 338
31 310 | 349
32 320 | 360 | 315 | 360
33 330
34 340 338
35 350
36 360 360
00{calm) | 361 | 361 | 361 | 361
o9(var) | 362 | 362 | 362 , 362

COADS
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The rationale for the degree values shown in Table F2-1[1 is as foll ows.
D=2 winds were transl ated to degrees based on the way the original
36—poi nt val ues were translated to 16—poi nt when the data were punched
at NCDC. This translation was necessary since the punching equi pment was
desi gned specifically for entering 16—point w nds. The 36 points were
punched as the nearest point on the 16-point conpass. Averaging the

poi nts included in each 16—point group results in direction values as
shown. For exanple, 20 and 30 degrees were included as the first point
(code 02) so 25 degrees is used as the best estimate of the direction in
degrees. Seventy, 90, and 100 were punched as the fourth point (code 09)

and 90 is used. DI = 3 winds were translated as a sinple 16 point
conpass, since it is not clear how the 32 point winds were translated to
16 point. DI = 4 winds were indicated only in the Exchange format and

had al ready been translated i nto unknown degrees, hence the question
mar ks.

19) W w nd speed indicator
20) Wnd speed
Wnd speed is stored in tenths of a neter per second. W shows the units

fromwhich Wwas converted and the nethod by which it was originally
recor ded:

0 = neter per second, estinmated (or unknown)
1 = neter per second, neasured
2 = knot, estimated (or unknown)
3 = knot, neasured
NOTE: no indication is given as to the precision fromwhich Wwas

converted, e.g., A-hole knots.
21) VI visibility indicator
22) XB visibility

VI shows whet her VB was:

0 = estimated (or unknown nethod of observati on)

1 = neasured

2 = fog present (rarely-used code that is now obsolete, with
special neaning in conjunction with XB = 93)

Codes 90 to 99 for kB correspond to horizontal visibility at the surface
in kiloneters:

90 = < 0.05 kiloneters
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91
92
93
94
95
96
97
98
99

NOTE: When VI = 2, and VB 93, it neans that fog was present and
visibility was not reported.

gaN O
ol

50 or nore

23) PWpresent weat her

Codes 00 to 99 (leading zeros are strictly notational, e.g., for use
weat her). Codes 00 to 49 indicate no precipitation at the station (e.g.,
ship) at time of observation.

00 = cl oud devel opnment not observed.

01 = clouds generally dissolving or becom ng | ess devel oped.

02 = state of the sky unchanged.

03 = clouds generally form ng or devel opi ng.

04 = visibility reduced by snoke.

05 = haze.

06 = wi despread dust in suspension in the air, not raised by w nd
at or near the station at tinme of observation.

07 = dust or sand raised by wind at or near the station at tine

of observation, but no well -devel oped dust whirls or sand
whirls and no dust storm or sandstorm seen.

08 = well devel oped dust whirls or sand whirls seen at or near
the station during the preceding hour or at tine of
observation, but no dust storm or sandstorm

09 = dust stormor sandstormw thin sight at tine of observation,
or at the station during the precedi ng hour.

10 = light fog (visibility 1,100 yards or nore): synonynous wth
Eur opean term "m st.”

11 = patches of shallow fog or ice fog at the station, not deeper
t han about 10 neters.

12 = nore or |less continuous shallow fog or ice fog at the
station, not deeper than about 10 neters.

13 = lightning visible. no thunder heard.

14 = precipitation within sight, not reaching the surface of the
sea.

15 = precipitation within sight, reaching the surface of the sea,

but nore than 5 kilonmeters fromthe stati on.
16 = precipitation within sight, reaching the surface of the sea,
near to, but not at the station.
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17 = thunderstorm but no precipitation at tinme of observation.
18 = squalls at or within sight of the station during the
precedi ng hour or at tinme of observation.
19 = funnel cloud or waterspout at or within sight of the station

during the preceding hour or at time of observation.

Codes 20 to 29 refer to phenomena that occurred at the station during the preceding hour but not at time of
observation.

20 = drizzle (not freezing) or snow grains.

21 = rain (not freezing).

22 = snow.

23 = rain and snow or ice pellets, type (a).

24 = freezing drizzle or freezing rain.

25 = shower of rain

26 = shower of snow, or of rain and snow

27 = shower of hail (ice pellets, type (b), snow pellets), or of
rain and bail.

28 = fog or ice fog.

29 = thunderstorm (with or w thout precipitation).

Codes 30 to 99 refer to phenonena occurring at the ship at tine of
observati on.

30 slight or noderate dust storm or sandstorm has decreased
during the precedi ng hour.

31 = slight or noderate dust stormor sandstormw th no
appreci abl e change during the precedi ng hour.

32 = slight or noderate dust storm or sandstorm has begun or has
i ncreased during the precedi ng hour.

33 = severe dust storm or sandstorm has decreased during the
pr ecedi ng hour.

34 = Severe dust stormor sandstormw th no appreci abl e change
during the precedi ng hour.

35 = severe dust storm or sandstorm has begun or has increased
during the precedi ng hour.

36 = slight or noderate drifting snow generally |ow (bel ow eye
| evel, less than 6 feet).

37 = heavy drifting snow generally | ow (bel ow eye |evel, |ess
than 6 feet).

38 = slight or noderate blow ng snow generally high (above eye
| evel, 6 feet or nore).

39 = heavy bl owi ng snow generally high (above eye |level, 6 feet
or nore).

40 = fog or ice fog at a distance at tine of observation, but not
at the station during the preceding hour, the fog or ice fog
extending to a | evel above that of the observer.
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41
42

43

44

45

46

47

48
49

COADS

fog or ice fog in patches.

fog or ice fog (sky visible) has becone thinner during the
precedi ng hour.

fog or ice fog (sky invisible) has become thinner during the
precedi ng hour.

fog or ice fog (sky visible) with no appreciabl e change
during the precedi ng hour.

fog or ice fog (sky invisible) with no appreciabl e change
during the precedi ng hour.

fog or ice fog (sky visible) has begun or has becone thicker
during the precedi ng hour.

fog or ice fog (sky invisible) has begun or has becone

t hi cker during the precedi ng hour.

fog, depositing rime, sky visible.

fog, depositing rime, sky invisible.

Codes 50 to 99 indicate precipitation at the station at tine of
observati on.

50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65

66

drizzle, not freezing, intermttent, slight at tinme of
observati on.

drizzle, not freezing, continuous, slight at time of
observati on.

drizzle, not freezing, intermttent, noderate at tine of
observati on.

drizzle, not freezing, continuous, noderate at time of
observati on.

drizzle, not freezing, intermttent, heavy (dense) at tine
of observati on.

drizzle, not freezing, continuous, heavy (dense) at tine of
observati on.

drizzle, freezing, slight.

drizzle, freezing, noderate or heavy (dense).

drizzle and rain, slight.

drizzle and rain, noderate or heavy.

rain, not freezing, intermttent, slight at tinme of
observati on.

rain, not freezing, continuous, slight at tinme of
observati on.

rain, not freezing, intermttent, noderate at tine of
observati on.

rain, not freezing, continuous, noderate at tinme of
observati on.

rain, not freezing, intermttent, heavy at tinme of
observati on.

rain, not freezing, continuous, heavy at tinme of
observati on.

rain, freezing, slight.
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67
68
69
70

71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92

93

94

95

COADS

rain, freezing, noderate or heavy.

rain or drizzle and snow, slight.

rain or drizzle and snow, noderate or heavy.
intermttent fall of snowflakes, slight at tine of
observati on.

continuous fall of snowflakes, slight at tine of
observati on.

intermttent fall of snowflakes, noderate at tine of
observati on.

continuous fall of snowflakes, noderate at tine of
observati on.

intermttent fall of snowflakes, heavy at tine of
observati on.

continuous fall of snowflakes, heavy at time of observation.
ice prisnms (with or without fog).

snow grains (with or without fog).

| sol ated star—like snow crystals (with or without fog).
ice pellets, type (a) (sleet, U S. definition).

rain shower, slight.

rain shower, noderate or heavy.

rain shower, violent.

shower of rain and snow m xed, slight.

shower of rain and snow m xed, noderate or heavy.

snow shower, slight.

snow shower, noderate or heavy.

slight showers of snow pellets or ice pellets, type (b),
with or without rain or rain and snow ni xed.

noderate or heavy showers of snow pellets or ice pellets,
type (b), with or wwthout rain or rain and snow m xed.

slight showers of hail, with or without rain or rain and
snow m xed, not associated with thunder.
noderate or heavy showers of hail, with or without rain or

rain and snow, m xed, not associated with thunder.

slight rain at tinme of observation, thunderstormduring
precedi ng hour but not at time of observation.

noderate or heavy rain at tine of observation, thunderstorm
during preceding hour but not at tinme of observation.
slight snow, or rain and snow m xed, or hail, at tinme of
observation with thunderstormduring the precedi ng hour but
not at tine of observation.

noderate or heavy snow, or rain and snow m xed, or hail, at
time of observation with thunderstormduring the preceding
hour but not at tine of observation.

t hunderstorm slight or noderate, without hail, but with
rain and/ or snow at tine of observation.
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96 = thunderstorm slight or noderate, with hail at tinme of
observati on.
97 = thunderstorm heavy, wthout hail but with rain and/or snow
at time of observation.
98 = thunderstorm conbi ned with dust stormor sandstormat tine

of observati on.
99 = thunderstorm heavy, with hail at tinme of observation.

24) WL past weat her
25) W2 second past weat her

Codes 0 to 9 have the same neaning for W and W2, which nore or |ess
corresponds to that inplied by the I eading (tens) digit of present

weat her. The period covered by WL and W2 is 6 hours for observations at
0000, 0600, 1200, and 1800 GMr, and 3 hours for observations at 0300,
0900, 1500, and 2100 GMI. WL and W2 are intended to contain the higher
and | ower, respectively, of two codes that describe as fully as possible
t he weat her during the appropriate period, or both WL and W2 may contain
the sane code. W2 becane effective only starting on 1 January 1982, so
it should always be m ssing before that date.

0 = cloud covering one-half or |ess of the sky throughout the
appropri ate period.
1 = cloud covering nore than one-half of the sky during part of

the appropriate period and covering one-half or |ess during
part of the period.

2 = cloud covering nore than one-half of the sky throughout the
appropri ate period.

3 = sandstorm dust storm or blow ng snow.

4 = fog, ice fog, or thick haze (U S. includes thick snoke).

5 = drizzle.

6 = rain.

7 = snow, or rain and snow ni xed.

8 = shower.

9 = thunderstormw th or without precipitation.

26) P sea |level pressure
In tenths of a mllibar.

27) TI t enper ature indicator
28) A air tenperature

29) WB wet bulb tenperature
30) DPT dew point tenperature
31) S sea surface tenperature

Tenperatures are stored in tenths of a degree Celsius. Tl shows the
precision and units that A, WB, DPT, and S were recorded in or

translated to (see supp. I0):
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degrees Cel sius and tenths
whol e degrees Cel sius

hal f degrees Cel sius

degrees Fahrenheit and tenths
whol e degrees Fahrenheit

hal f degrees Fahrenheit

ah~hwNEFO

32) Bl bucket indicator
Shows the nethod by which S was taken:

= unknown
1 = bucket
2 = inplied bucket (an HSST SID or any natch thereof)

NOTE: Bl values O and 1 are unreliable at least for U S. recruited ships
(i.e., country code OK or 02) until starting on 1 May 1973, or perhaps
earlier (see COADS Rel ease 1, and for country codes see 161).

33) Ctotal cloud amunt
34) NH | ower cloud anount
For C, codes 0 to 9 show the fraction of the celestial done covered by
all clouds. For NH they show the fraction of the celestial done covered

by all the low (CL) clouds and, if no CL cloud is present, the fraction
covered by all the mddle (CM clouds present:

0 = clear.

1 = 1 okta or |ess, but not zero.

2—-6= 2-6 okt as.

7 = 7 oktas or nore, but not 8 oktas.

8 = 8 oktas.

9 = sky obscured or cloud anmount cannot be esti nmated.

35) CL |l ow cl oud type

Codes 0 to 10 show characteristics observed of clouds of the types
strat ocunul us, stratus, cunulus, cunul oni nbus, and their variations:

0 = no stratocumulus, stratus, cunulus, or cunul oni nbus.

1 = cumulus with little vertical extent and seem ngly flattened,
or ragged cunul us ot her than of bad weather, or both.

2 = cunulus of noderate or strong vertical extent, generally
wi th protuberances in the formof donmes or towers, either
acconpani ed or not by other cunulus or by stratocunulus, all
havi ng their base at the sanme |evel

3 = cumul oni nbus the summits of which, at |east partially, |ack
sharp outlines but are neither clearly — fibrous (cirriform
nor in the formof an anvil; cunulus, stratocunulus, or

stratus may al so be present.
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4 = stratocumulus formed by the spreadi ng out of cunul us;
cunmul us may al so be present.
5 = stratocunulus not resulting fromthe spreadi ng out of
cunul us.
6 = stratus in a nore or |ess continuous sheet or layer, or in
ragged shreds, or both, but no stratus fractus of bad
weat her.
7 = stratus fractus of bad weat her (generally existing during

precipitation and a short tinme before and after) or cunul us
fractus of bad weather, or both (pannus), usually bel ow
al tostratus or ninbostratus.

8 = cumulus and stratocunulus other than that fornmed fromthe
spreadi ng out of cunulus; the base of the cunulus is at a
different level fromthat of the stratocunul us.

9 = cunul oni nbus, the upper part of which is clearly fibrous
(cirriform, often in the formof an anvil; either
acconpani ed or not by curul oni nbus wi thout anvil or fibrous
upper part, by cumulus, stratocunulus, stratus, or pannus.

10 = low cl ouds not visible, owng to darkness, fog, blow ng dust
or sand, or other simlar phenonena.

36) H cl oud hei ght indicator
Shows if the cloud height H was:
0 esti mat ed
1 measur ed

37) H cloud height

Codes 0 to 10. Codes O to 9 show the hei ght above sea surface of the
base of the |lowest cloud or fragment thereof as given by Table F2-2L01.
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Tabl e F2-2
Cl oud Hei ght Codes

Appr oxi mat e hei ght
Code Feet Met ers
0 0-149 0-49
1 150-299 50-99
2 300-599 100-199
3 600-999 200-299
4 1000-1999 300-599
5 2000-3499 600-999
6 3500-4999 1000-1499
7 5000-6499 1500-1999
8 6500-7999 2000-2499
9 =8000 or =2500 or
no cl ouds no cl ouds

COADS

Code 10 indicates H cannot be estimated because of darkness or for other
reasons.

38) CM mddle cloud type

Codes O to 10 show characteristics observed of clouds of the types
al tocurmul us, altostratus, and ni nbostratus:

0 = no altocumulus, altostratus, or ninbostratus.

1 = altostratus, the greater part of which is sem —transparent;
t hrough this part the sun or noon may be weakly visible, as
t hrough ground gl ass.

2 = altostratus, the greater part of which is sufficiently dense

to hide the sun or nmoon, or ninbostratus.

3 = altocunmulus, the greater part of which is sem —transparent;
the various elenents of the cloud change only slowy and are
all at a single |evel.

4 = patches (often in the formof alnonds or fishes) of
al tocunul us, the greater part of which is sem —transparent;
the cl ouds occur at one or nore levels and the el enents are
continually changing in appearance.

5 = sem —transparent altocumulus in bands, or altocumnmulus in one
or nore fairly continuous |ayers (sem —transparent or
opaque), progressively invading the sky; these altocunul us
cl ouds generally thicken as a whol e.

6 = altocumulus resulting fromthe spreadi ng out of cumulus (or
currul oni nbus) .
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altocumulus in two or nore |ayers, usually opaque in places,
and not progressively invading the sky; or opaque |ayer of
al tocumul us, not progressively invading the sky: or

al tocumul us together with altostratus or ninbostratus.

al tocunulus with sproutings in the formof small towers or
battl ements; or altocunul us having the appearance of
cumuliformtufts.

al tocumul us of a chaotic sky, generally at several |evels.
m ddl e cl ouds not visible, owing to darkness, fog, blow ng
dust or sand, or other simlar phenonena, or nore often
because of the presence of a continuous |ayer of |ower

cl ouds.

39) CH high cloud type

Codes 0 to 10 show characteristics observed of clouds of the types

Cirrus,
0
1

2

0 N

C|rrocunulus and cirrostratus:

no cirrus, cirrocurulus or cirrostratus.

cirrus in the formof filaments, strands, or hooks, not
progressively invading the sky

dense cirrus, in patches or entangled sheaves, which usually
do not increase and sonetinmes seemto be the renmains of the
upper part of a cumul oninbus, or cirrus with sproutings in
the formof small turrets or battlenments, or cirrus having
t he appearance of cunuliformtufts.

dense cirrus. often in the formof an anvil, being the
remai ns of the upper parts of cunul oni nbus.

cirrus in the formof hooks or of filanments, or both,
progressively invading the sky; then, generally becone
denser as a whol e.

cirrus (often in bands converging towards one point or two
opposite points of the horizon) and cirrostratus, or
cirrostratus alone; in either case, they are progressively
I nvadi ng the sky and generally growi ng denser as a whol e,
but the continuous veil does not reach 45 degrees above the
hori zon.

cirrus (often in bands converging towards one point or two
opposite points of the horizon) and cirrostratus, or
cirrostratus alone; in either case, they are progressively
I nvadi ng the sky, and generally grow ng denser as a whol e;

t he continuous veil extends nore than 45 degrees above the
hori zon, w thout the sky being totally covered.

veil of cirrostratus covering the celestial done.
cirrostratus not progressively invading the sky and not
conpl etely covering the celestial done.

ci rrocunmul us al one, or cirrocunul us acconpani ed by cirrus or
cirrostratus, or both, but cirrocunulus is predom nant.
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10 = high clouds not visible, owing to darkness, fog, blow ng
dust or sand, or other simlar phenonena, or nore often
because of the presence of a continuous |ayer of | ower
cl ouds.

40) WD wave direction
Codes 0 to 38. Codes O to 36 show the direction fromwhich (w nd) waves
cone, in tens of degrees:

0 = calm 19 = 185-194°
1 = 005-014° 20 = 195-204°
2 = 015-024° 21 = 205-214°
3 = 025-034° 22 = 215-224°
4 = 035-044° 23 = 225-234°
5 = 045-054° 24 = 235-244°
6 = 055-064° 25 = 245-254°
7 = 065-074° 26 = 255-264°
8 = 075-084° 27 = 265-274°
9 = 085-094° 28 = 275-284°
10 = 095-104° 29 = 285-294°
11 = 105-114° 30 = 295-304°
12 = 115-124° 31 = 305-314°
13 = 125-134° 32 = 315-324°
14 = 135-144° 33 = 325-334°
15 = 145-154° 34 = 335-344°
16 = 155-164° 35 = 345-354°
17 = 165-174° 36 = 355-004°
18 = 175-184°

Codes 37 and 38 show

37 = waves confused, direction indeterm nate (wave height < 4.75
neters).
waves confused, direction indeterm nate (wave height > 4.75
neters).

38

NOTE: In their conversion of data into TD-11, NCDC usually substituted
wind direction into mssing WD since 1 January 1968, when WD was no

| onger ordinarily reported. Instead of continuing this practice,

nodi fications were made to properly QC the wave fields without actually

substituting wind direction (see supp. JO), thereby preserving any
remai ni ng i nformati on regardi ng whet her WD was separately reported.

41) WP wave period
The ol d codes for periods WP and SP (swell period) have been converted

to whol e seconds as given by Tables F2-3[1 or F2-4[], choosing the higher
of 2-second class intervals where applicable. (Periods in whole seconds
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were taken in preference to the old codes if both were avail able, e.g.

fromTD-1127 or TD-1129.)

42)

Codes 0 to 99 show t he hei ght

43)
44)
45)

As given by the

46)

Tabl e

Conversion for WP Al ways,

o
(¢}

Seconds
5
7
9
11
13
15
17
19
21
22
0

| HOLOOO\ICDU'I-&OOI\JQ

Tabl e

Conversion for SP Beginning 1 January 1968

Seconds
10
11
12
13
14

| COOO\ICDU‘I-POOI\)I—‘OQ
o
D

O O o0~ o

VWH wave hei ght

0 = less
1to 99 =
SD swel |
SP swel |
SH swel |

than 0.25 neters
0.5 to 49.5 neters

di rection
peri od
hei ght

A6 al l owance #6 fl ag

F2-3

COADS

and for SP Prior to 1968

| nt erval

5 seconds or |ess
6-—7 seconds

8-9 seconds

10-11
12-13
14-15
16-17
18-19
20-21

seconds
seconds
seconds
seconds
seconds
seconds

over 21 seconds
cal mor period not determ ned

F2-4

I nt erval

10 seconds

11 seconds

12 seconds

13 seconds

14 seconds or npore
5 seconds or |ess

6 seconds

7 seconds

8 seconds

9 seconds

cal mor period not

in 0.5 neter

i ncrements:

correspondi ng wave fields WO, WP, and WH.

det er m ned
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Both reports matched under dupelim allowance #6 (see supp. KL) were
assigned a val ue showi ng the nunber of hours by which the HSST Indi an
report | agged the deck 193 report, after which either or both reports
may have been out put:

si x hours, or
seven hours

0
1
3. Control Section

47) CK checksum
A checksum was conputed and stored with each report as a neasure of
reliability during storage and transm ssion. The checksumis conputed by

1) Summ ng coded val ues of all other fields in the report
besi des RPTIN and t he checksum
2) ot ai ning the nodulo (28 — 1) of the sum

Repeating this cal culation for every unpacked report, and then verifying
that the checksum so obtai ned agrees with the coded checksum stored in
the report, is strongly encouraged. For exanple, supposing that the
coded val ues of the preceding fields 1 through 46 (excluding RPTIN) are
available in an array FIELD, the checksum CK is conputed and verified
agai nst the stored checksum CKS in FORTRAN as fol | ows:

| NTEGER CK, J, FI ELD( 46) , CKS

CK = 0

DO 500 J = 1,46

500 CK = CK + FIELD(J)

CK = MOD( CK, 255)

| F(CK NE. CKS) THEN
PRINT*, 'ERROR. CK = ', CK, '.NE. CKS, CKS
STOP

ENDI F

Not e that using nodul us 28-1 takes into account every bit of CK, versus
chopping at the eighth bit using nodulus 28. In addition the top 6 bits
are unused.

48) AC attachnment count

Shows that AC attachnents, as described in sec. 4, foll ow

4. I rregul ar Section

The conbi ned |l ength of the preceding three sections is 300 bits,
which is equivalent in length to 75 4-bit characters. Appended after bit
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300 are AC attachnments (unless ACis zero) whose purpose is to contain
information that does not conveniently fit into the binary section of
the format. Currently inplenmented are attachnments 1, 4, and 5:
Attachment 1 = quality control flags generated in the quality
control program

Attachnment 4

suppl enental data fromthe original input
format .

Attachment 5 fields that contain invalid characters or out

of range values in the original input format.
Each attachnent contains three fields:

49) AL attachnment | ength
AL is the length of the attachnent data following AID in 4-bit bytes.

50) AID attachnment ID
Numeric identifier of this attachnent.

1 = quality control flags
4 = supplenental data
5= error fields

51) AD attachnent data
Attachment data are defined in the follow ng.

Attachnent 1. Quality Control Flags

Fl ag val ues generated by the NCDC defined QC procedure (see supp.

JO) were stored in TD-11 as al phabetic characters given in Table F4-10,
together with their coded (or true value) equivalents as stored in LMR

Tabl e F4-1

QC Fl ag Meani ng
Char Coded Weight Meaning Reason
R 1 0 correct - -
A 2 1 correctable legality
B 3 1 correctable internal consistency
J 4 2 suspect i nternal consistency
K 5 2 suspect tinme
L 6 2 suspect extrene (nmean *4.80)
M 7 3 erroneous legality
N 8 3 erroneous i nternal consistency
Q 9 3 erroneous extreme (nmean =5.80)
S 10 3 m ssi ng - =

One of the possible flag val ues was assigned to each of the flags given
in Tabl e F4-201.
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Tabl e F4-2
QC Flag Order and Possi bl e Val ues
Possi bl e flag val ues (X)
# |Flag Coded |[Bits | R B J K | L M | N | Q | S
1 |[ship position 1<10 4 X X
2 |wind 1<10 4 X X X X X
3 |visibility 1<10 4 X X X
4 |present weather 1<10 4 X X X X X X
5 [put weat her 1<10 4 X X X X
6 |[pressure 1<10 4 X X X X X
7 lair tenp. 1<10 4 X X X X X X X
8 ([wet bulb tenp. 1<10 4 X X X X X X X
9 |[dew point tenp. 1<10 4 X X X X X X X
10 |sea surface tenp. 1<10 4 X X X X X
11 |cloud 1<10 4 X X X X X
12 |wave 1<10 4 X X X X X X X
13 |swell 1<10 4 X X X X X X X
14 |pressure tendency 1<10 4 X X X X
15 |quality code 1<43 8
t ot al 64
The quality code is the sumof the weight of flags 1-14. NOTE: in each

coded value, zero is reserved as an indicator of a mssing flag. Thus

the quality code true value is actually:

quality code true value = coded - 1

For the fl ags,

Attachment 2.

the coded and true values are the sane.

Not currently inplenented.

Attachment 3.

Not currently inplenented.
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Attachnent 4. Suppl enental Data

Al'l fields not converted to binary and other designated fields are
packed into a character string. For TD-1100, TD-1127, and TD-1129
formats this consists of all characters beginning in position 78, 78,
and 79, respectively. For the Exchange format this consists of

characters from positions 33-35 and 42-46. Refer to supp. | for nore
details on these formats.

Since the vast bulk of the data is nuneric, or nuneric overpunch, a
4/ 8/ 12-bit "ship” character set was used that maxi m zes conpression but
has close ties to ebcdic. These rules were followed in translation to
the ship character set:

a) Al'l nuneric characters are translated into val ues 0-9 (equival ent
to the low order 4 bits of ebcdic).

b) Spaces translate to the value 10.

c) A subset of other characters is stored as 8-bit where the first 4
bits contain 12, 13, or 14. (See Table F4-30.)

d) Characters not appearing in Table F4-30 are represented by a 4-bit
flag of 15, followed by the original 8-bit character.

e) More than 2 consecutive spaces are represented by a 4-bit flag of
11, followed by a 4-bit count of the (nunber mnus three) of consecutive
spaces that these 8 bits replaced. Thus a count of 0=3 spaces, 1=4
spaces, ..., 15=18 spaces. Trailing spaces are sinply omtted.
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Tabl e F4-3
4/ 8/ 12-bit Ship Character Tabl e*

H gh—order 4-bit byte
Enpty 11 12 13 14
0 0 3 sp (12-0) [(11-0)
1 1 4 sp A J /
2 2 5 sp B S
3 3 6 sp C L T
4 4 7 sp D M U
5 5 8 sp E N Vv
6 6 9 sp F O w
| ow-order 7 7 10 sp G P X
4-bit byte 8 8 11 sp H Q Y
9 9 12 sp I R Z
101 1 Sp 13 sp & - *
11| 8-bit 14 sp +
12| 8-bit 15 sp
13| 8-bit 16 sp
14| 8-bit 17 sp
15| 12-bit 18 sp

* Read the value of the first 4-bit byte as low--order. If "8-bit” is
shown, this byte is read instead as hi gh-order and be next 4-bit byte u
| ow~order. If "12-bit” is shown, the next 8-bit byte is the original

i nput character. A run of a spaces is denoted by n sp. Blank positions
inthe table will be defined as needed.
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Conpr ehensi ve Ccean—-At nosphere Data Set; Release 1
Suppl emrent G Box Maps and Landl ocked File

0. | nt roducti on

The 10° and 2° box systens used in nost of these data are defined
and then illustrated on maps. The Marsden Square system and the
approxi mate 2° | andl ocked file are al so described. Refer to supp. HO for
a description of software tools available for use with 10° and 2° boxes,
pl us details on a nmachi ne-readabl e copy of the | andl ocked file and a
programto read it.

1. 10° Boxes and Marsden Squares

The 10° box (BOX10) nunbering systemstarts with the | ower—|eft
(SW corner of BOX10-1 at 80° N, 30° E and proceeds east, spiralling down

t hrough each zone of latitude as follows (see also Figure Gl-10):

BOX10 1 2 - 36 37 ... 648
SWcorner lat° (+N, -S) 80 80 . 80 70 ... =90
SW corner |on° (+E) 30 40 . 20 30 ... 20

The 30° division was chosen to avoid splitting any ocean; therefore, the
BOX10s in a 10° |l atitude zone across any ocean are sequential. (The
transformation k = 36 * (J — 1) + i can be used to convert the indices
(i, j) of a matrix spanning |ongitude and |atitude, e.g., the FORTRAN
array di nensi oned BOX10 (36, 18), into a 10° box nunber k ranging from1l
t hrough 648 as descri bed above.)

Conventions a) and b) are the sane as for Marsden Squares.

a) The convention for inclusion of data that fall on the boundary
of a BOX10 i s dependent on the quadrant: the two inclusive boundaries
are those that formthe corner nearest the intersection of the equator
and the prinme neridian (0°N 0° E).

b) However, when the observation falls along the equator or the
great circle through the prime neridian (0° E or 180° E), the choice is
made by the observer

Conventions a') and b’) are necessary to conplete the system

a’) Data at 90° N or 90° S exactly are assigned by convention to
BOX10-1 or -648, respectively, and 1° Marsden Square 99 in both cases.

b’) In the event the observer’s choice is not avail able, the BOX10
chosen (whether the choice is between two or four BOX10s) is that with
t he hi ghest nunber.
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The 10° Marsden Square (MsSQ nunbering systemis described here for

reference (see also Figure Gl-1L). The systemstarts with the

| ower—right (SE) corner of square 1 at the equator and proceeds west
from O |ongitude, spiralling up through each zone of latitude to 288 at
70° N, 10° E. Then following a gap in nunbering from 289 through 299, it
begi ns again just below the equator with square 300. and proceeds west
from0° | ongi tude down through each zone of latitude to 623 at 90° S, 10°
E. Finally, follow ng yet another gap from 624 through 900, it begins
again with squares 901 through 936 nunbered westward from 0° | ongi t ude
at 80° N latitude.

Each 10° Marsden Square can be further subdivided into 100 1°
sub—squares, nunbered 00 through 99 (1° box is synonynous with this 1°
sub—square). After the global latitude and |ongitude are normalized such
that -90°<Yy<90° N and -180°< XXXy <180° E, the sub-square nunber is yx,
i.e., concatenation of the units position of |atitude and | ongitude.
Exceptions are at 180° E, where yx nust be set to y9, and 90° N or 90° S,
where both the 10° and 1° Marsden Square are undefined.

2.2 2° Boxes and Landl ocked File

The 2° box (BOX2) nunbering systemstarts with BOX2-1 at the North
Pol e and proceeds east fromthe prine neridian down through each zone of
latitude to 16202 as given by the foll ow ng:

BOX2-1 is reserved for data at 90 N exactly; thereafter,

BOX2 2 3 C. 181 182 ... 16201
SWcorner lat ° (+N,-9S) 88 88 . 88 86 ... =90
SWcorner lon° (+E) 0 2 . 358 O ... 358

BOX2-16202 is reserved for data at 90° S exactly.

(The transformation k = 180 * (j -1) + i + 1 can be used to convert the
indices (i,j) of a matrix spanning longitude and |atitude, e.g., the
FORTRAN array di nmensi oned BOX2(180, 90), into a 2° box nunber k ranging
from2 through 16,201 as descri bed above, exclusive of the two pol ar
boxes.)

The convention for inclusion of data that fall on the boundary of a
BOX2 is the sane as that for a 10° box. Whether the choice of BOX10 for
a report was nmade by the observer or assigned under convention b’), as
di scussed in sec. 1, it was given the nunber of the BOX2 encl osed by
t hat BOX10.

Tabl e G-101] gives in 18 pages the latitude and |ongitude at the
| ower -l eft (SW corner of each BOX2. The first nine of these (computer
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gener at ed) pages cover the Northern Hem sphere working eastward from 0°
E, and the | ast nine pages cover the Southern Hem sphere worKking
eastward from 0° E. Each group of 25 (or in the two pol ar cases 26)
BOX2s is delimted as a BOX10, and the BOX10 and MSQ nunbers are given
at its top. In addition, approximte |and boundaries are marked with
hand—drawn |ines. The names of nmjor |and nasses have al so been narked.

These | and boundari es were drawn using val ues derived froma
nodi fied version of the NCDC | andl ocked file, called LLN2FI, which is

avai | abl e i n machi ne-readabl e form (see supp. HL). The space foll owi ng
each BOX2 shows the specific value associated wwth it: a period <.> for
| and, an asterisk <*> for coastal (i.e., any mxture of |and and sea),
or a space < > for sea. In general, rivers and | akes are shown as | and;
thus all land <.> boxes formthe group referred to as "l andl ocked” that
was automatically trimed
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Conpr ehensi ve Ccean—-At nosphere Data Set; Rel ease |
Suppl emrent H. User Software

0. | nt roducti on

FORTRAN 77 software is provided to assist users in unpacking and
usi ng sone of the available binary data products. As discussed in each
product description, it is assuned that the user has the | owIlevel and
general | y machi ne—-dependent capabilities of 1) transferring a binary
bl ock into nmenory and 2) then extracting into | NTEGER vari ables the bit
strings whose | engths are specified. The two capabilities are di scussed
briefly in secs. 1-3, together with the efficiency and
machi ne—portability considerations that have constrai ned the design of
product formats. A nore general discussion including the advantage in
execution tinme and storage relative to traditional techniques can be
found in [3].

Source code listings for the avail abl e software appear under the
filenames given in Table HO-1. Files are listed on pp. H6—H46 (except

that the information in LLN2Fl appears on the 2° box map in supp. Gl).
In addition, the files can be furnished by NCAR s Data Support Section
i n machi ne-readabl e form

Tabl e HO-1

Avai | abl e User Software
Fil enane Level Pur pose
BOXLI B .01J tools for working with 2°, 4°* and 10°

boxes, or Marsden Squares
Q9 . 01G read and print MSU-2
QL12 . 01D read and print CVR 4
QL21 . 01D read and print MSUG 1 group 1
QL22 . 01D read and print MSUG 1 group 2
Q 24 .01C read and print DSU. 2
Q14 .01C read and print MST.3
Q16 .01C read and print TRP.1
Q21 .01C read and print CVR 5
Q28 .01C read and print MSTG 1 group 3
Q29 .01C read and print MSTG 1 group 4
Q30 .01C read and print MSTG 1 group 5
Q31 .01C read and print MSTG 1 group 6
Q32 .01C read and print MSTG 1 group 7
RDI NV .01B rf—ad and print INV. 3
READER .01B read | andl ocked file LLN2FI
LLN2F1 n/ a | andl ocked file

* 4° pboxes are simlar to 2° boxes. BOX4-3 and —-4052 are dedicated to the
exact North and South poles, respectively; the renmaining boxes 2 through
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4051 each encl ose four 2° boxes (nunber 2 has BOX2-2, -3, -182, -183;
nunber 3 has BOX2-4, -5, -184, -185; etc.).

Software may require sone nodification to work properly on a given
machi ne, because of differences in FORTRAN and conputer characteristics,
or if the machi ne dependent capabilities discussed in secs. 1-3 are not
avail able or differ in their inplenentation. Table HO-200 sunmmari zes
known, potential inconpatibilities for each fil enamne.

Tabl e HO-2
Potential Inconpatibilities

Fi | ename
I nconpatibility BOXLIB Ql9-QL32 RDI NV READER LLN2FI Ref erence

FORTRAN 66 X xa X n/ a - -

7—char vari abl es Xb nfa - —

DATE X X X n/ a this section
TI ME X X X n/ a this section
BPW ( bi t s/ wor d) X Xc n/ a this section
BUFFER | N X X n/ a sec. 1

UNI T X X n/ a sec. 1
LENGTH X n/ a sec. 1

RPTI N xd n/ a sec. 1
GBYTES X X n/ a sec. 2

DEC conmput er X X n/a®¢ sec. 3

a Limted to use of the PARAMETER statenent, those paraneters in the

DI MENSI ON and DATA statenent, and the apostrophe to delimt literals in
PRI NT and FORMAT st at enents.

b Only one, | NDEXCK.

¢ Called WRDSI Z.

d Referenced but never called in the default inplenentation (since
RPTOFF BUFFER IN is called instead). On systens that are rigorous in
satisfying programexternals, this reference should be made into a
coment .

e Unl ess input as binary data.

The nore mnor of these inconpatibilities are discussed in the
foll owi ng; see the referenced section for information about others.

. DATE
This subroutine returns yy/midd.” as type CHARACTER* 10.
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. TI VE
This subroutine returns hh.mMmss.” as type CHARACTER*10.

. BPW
The I NTEGER bits per word is set by default to 60, and nust be
changed to match the nachine word size.

1. Bi nary | nput

The net hod of handling binary input depends on two | evels of
organi zation that are commonly used in storing data on magnetic tape and
disk. First, a logical record is the anount of data a user desires
access to in one input operation. Exanples are an individual nonthly
summary (for MSTG 384 bits long), or an individual report (for CVR 5 192
bits long). Second, a block (or physical record) is the amount of data a
user may be required to access in one input operation because of
hardware or system software |imtations, and which is characterized by
syst em-r ecogni zabl e boundari es of various sorts between bl ocks. Usually,
shorter |ogical records are bl ocked together into |arger physical
records for efficiency of storage and input/output (i/0). Al though a
bl ock may be the real unit of input, in nmany cases system software can
make this distinction transparent to the user.

The software provided here makes use of a non—ANSI but relatively
common feature called BUFFER IN to i nput a binary bl ock, sonetines
concurrently with the calling program The formof BUFFER IN used is

BUFFER | N(LUN, M (K(1), K(N))

Where LUN is the unit designator. Kis an array that receive the bl ock
Nis at | east the nunber of words required to hold a bl ock and no nore
(on some nachines | ess) than the DIMENSION of K*, and Mis a

machi ne—dependent paraneter for input node. The function UNIT nust be
checked before Kis used, to be sure BUFFER IN i s done

JEOF=UNI T(LUN)

* Programs Q19-QL32 have this dimension set to the integer parameter DIM BUF = (1006 * 64 — 1)/BPW + 1 for
compatibility with RPTIN. Since RPTIN is not called in the default implementation, DIM BUF can be reduced, if
necessary. to the length required to hold one full block (plus 6 initial control words).

and JECF can be

-1 if ready
O if end-of-file,
-1 if parity error.

The UNI'T check nust be delayed as | ong as possible to allow BUFFER IN to
wor k concurrently with the intervening statenents. This was not possible
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in these prograns because only one buffer was used: in order to inprove
cl ock performance a ”pi ng—pong” approach that Sw tches between two
buffers could be used. Once UNIT has been checked, the LENGTH(LUN)
function can be used. It will return the nunber of words transferred
into K

Bl ock sizes have been chosen that are evenly divisible by 64-bit
and 60-bit words, and thus also by any smaller word size that divides
evenly into 64 or 60 (e.g., 16. 32). This is convenient for BUFFER I N
as well as for alternative techniques. One alternative is to read a
block in "An” format where n is the nunber of characters per word. For
exanple. on a 32-bit IBM nmachine with 8-bit characters,

| NTEGER K( 1800)
100 READ( 1, 200) K
200 FORMAT( 1800A4)

will read one 57,600-bit bl ock (MSTGQ).

Logi cal record sizes have al so been chosen that are evenly
divisible by 64-bit words. This increases the |ikelihood, on a given
machine, that it will be possible to read one | ogical record at a tine.
On a 60-bit CDC machine with 6-bit characters,

| NTEGER K( 4)
100 READ( 1, 200) K
200 FORVAT(3A10, A2)

will read one 192-bit logical record (CVR 5), provided a "record
manager” available with the operating systemis advised by

FILE(TAPEL, RT = F,FL = 32, RB = 150)
to supply a 32-character |ogical record bl ocked 150 for every READ.

Bi nary input can be further sinplified on nmachines where the RPTIN
utility is available, and where the data are in RPTIN format. This
utility was devel oped at NCAR for unbl ocking vari abl e-l ength | ogi cal
records, such as LMR, but will work equally well on fixed-length
records. A conplete description of RPTIN including sone of its
additional features can be found in 31. In case it is available, RPTIN
is offered as an option in this software, which requires that the RPTCFF
par aneter be changed fromits default setting of | (indicating that
RPTIN is off) to O (indicating that RPTINis on). Oherwi se, RPTIN w ||
be an "unsatisfied external” that will never be called.
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2. Bit-String Manipul ati ons

After a binary block or record is transferred into nenory, it wll
be necessary to extract into | NTEGER vari ables the desired bit strings
whose | engths are specified. Subroutines GBYTES and GBYTE are avail abl e
on sone machines for this purpose (together with reverse capabilities
SBYTES and SBYTE as described in [3]. GBYTES is used to nmove N strings
of constant-l ength-B bits from packed array P to unpacked array U, after
initially skipping Qbits, and skipping S bits between each string. The
call is

CALL GBYTES(P, U, Q B, S, N
wher e

P and U are indeterm nate type arrays of sufficient size, QB,S,
and N are integers,
1< Q < word size, and 1< B< word si ze.

If only one string is required,
CALL GBYTE(P, U, Q B)

shoul d be used. In inproved inplenentations the restriction that Q be
| ess than word size is dropped, easing code portability.

Where GBYTES and GBYTE are not avail able or where efficiency is the
primary consi deration, other techniques can be used. The Bool ean
operations AND, OR, SHI FT, and MASK are avail abl e on sone nachines; if
not, it is possible to sinulate themusing integer arithnmetic. |In many
cases string |l engths have been chosen that are nultiples of 8 bits, in
which case it may be possible to treat themas characters on sone
machi nes.

3. Note for Users on DEC Equi pnent

Al'l COADS packed-bi nary formats were desi gned and docunented using
t he convention of nunbering bits from high-order to | ow-order within
words, and words are thought of as going fromlowest address to highest
address. This is convenient since it results in sinple left to right
representation of the data in a string of bits. Mdst |arge conmputers use
this convention (IBM Control Data, Cray, etc.) and nost packed-binary
formats have been designed using this convention. Wen 9-track tapes are
read or witten on such systens, the first 8-bit byte is accessed from
or stored in the high-order 8 bits of the first word in the nenory i/o
buffer. Succeeding bytes are stored in the next lower 8 bits until the
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first word is filled, and storing continues in the high-order bits of
t he second word of the buffer.

Since DEC uses a | ow-order to high-order convention on bits and
words. the interpretation of formats using the COADS convention can be
sonewhat confusing. Wien 8-bit bytes are read froma 9-track tape on DEC
equi pnent, the first byte on the tape goes into the | ow-order 8 bits of
the first word in the input nenory i/o buffer. The result of this is
that the 8-bit bytes within each DEC word are in reverse order of what
is intended in the format. For exanple, if the format specifies that the
first 12 bits of a data record represent a data value, after a tape is
read on a DEC systemthese 12 bits are contained in the | ow-order byte
foll owed by the high-order 4 bits of the next higher order byte.

Thi s probl em has been solved in different ways by various DEC
installations. NCAR has a special version of GBYTES witten for |ocal
DEC equi pnent. This routine allows users to think of the data as a
string of bits in the COADS sense and access various sized strings of

bits in the proper order. Alisting of the routine nmay be requested from
NCAR s Data Support Secti on.
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PROGRAM TEST
CHARACTER#10 LEVEL+6,DTE, TME
INTEGER UNIT
DATA LEVEL/’.01J. */
CALL DATE(DTE)
CALL TIME(TME)
PRINT 1,LEVEL DTE, TME
FORMAT (> 1BXPORT? , 3A)
WRITE(UNIT,1) LEVEL,DTE,TME
RETURN
END
““t““‘ﬁt"#“‘““i““‘t‘t“i“““““t‘titt‘ttttt‘t“‘#tt‘t
----- BXPORT, SOURCE CODE FOR BOXLIB
A LIBRARY OF TOOLS FOR USING BOXES AND OTHER GLOBAL
GRID SYSTEMS, E.G. MARSDEN SQUARES. THE BOX SYSTEMS ARE:
GENERIC NAME  SPECIFIC NAME  POLAR BOXES  X-ORIGIN

BOX2 BX16202 YES OE
B80X4 BX4052 YES OE
BOX10 BX648 NO 30E
=== 2 3 4 5 6 7==

----------- REVISION HISTORY-=cemmmmmmmommmcmccccccmcoceemmmmm e
LEVEL AUTHOR DATE DESCRIPTION

O1A. ---  83/07/20. ORIGINAL VERSION TAKEN QLIBS.01I VIA F45

'01B. SDW  83/07/21. UPDATES BOX10 TOOLS TO CURRENT SYSTEM

'01C. SDW  84/05/02. FIX ERROR IN ¢XYBQ>, COMMENT OUT <XYMSQ),
AND ADD <B1026).

01D. TSP 84/10/05. FIXED ¢B10XYO) TO ADJUST FOR 30 DEGREE
SHIFT OF B10 SYSTEM

OIE. TSP 84/10/08. FIXED ERRORS IN ¢MSQB10>

'O1F. TSP 84/10/08. FIXED <XYMSQ)> AND CMSQXYO)

'01G. TSP 84/10/09. DELETED <B25> AND ¢BS52>, TRIMMED ALL
LINES TO 72 CHARACTERS MAXIMUM

Ol1H. TSP 84/10/09. DELETED (BSXYO>, (MSQ5>, AND <XYBS>

'011. TSP 84/10/10. CHANGED NAMES OF SOURCE AND
OBJECT CODE.

01J. TSP 84/10/15. DELETED BOX5 AND AUTHOR COMMENT LINES.

£

INTEGER FUNCTION B1OMSQ(MSQ)
----------- EQUALS -1 IF ILLEGAL MSQ ELSE EQUALS EQUIVALENT B10
IMPLICIT INTEGER(A-2)
IF (MSQ.GE. 1.AND .MSQ. LE . 288) THEN

SQR=MSQ+35
ELSE IF (MSQ.CE.300.AND.MSQ.LE.623) THEN

SQR=-1+ (MSQ-300)
ELSE IF(MSQ.CE.901.AND MSQ.LE.936)THEN

SQR=MSQ-577
ELSE
GOTO 900
ENDIF
B1OMSQ= (9-SQR/36) +36 +(71-MOD (IABS (SQR),36))
. - (71-MOD (IABS (SQR) , 36)) /39436 -2

. H6 -
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00110
00120
00130
00140
00150
00160
00170
00180
00190
00200
00210
00220
00230
00240
00250
00260
00270
00280
00290
00300
00310
00320
00330
00340
00350
00360
00370
00380
00390
00400
00410
00420
00430
00440
00450
00460
00470
00480
00490
00500
00510
00520
00530
00540
00550
00560
00570
00580
00590
00600
00610
00620
00630
00640
00650
00660
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RETURN 00670
900 B10MSQ=-1 00680
RETURN 00690
END 00700
C === 2== 3 4 Lt 6 7== 00710
LOGICAL FUNCTION B1026 (82,325,310) 00720
C eemmeeee-- FALSE IF 1>0B10)648, ELSE TRUE SUCH THAT 0B2 CONTAINS 00730
C THE 25 BOX2 CONTAINED BY BOX10 0810 IN NUMERICAL ORDER, 00740
C AND 0B26 CONTAINS ZERO OR THE 26TH BOX2 FOR THE POLAR 00750
C B0X10. 00760
IMPLICIT INTEGER(A-2) 00770
LOGICAL XYB10,B2XYO 00780
DIMENSION B2(25) 00790
JB=B26=0 00800
B1026=.FALSE. 00810
IF(.NOT.XYB10(X1,Y2,B10)) RETURN 00820
X2=X1+80 00830
Y1=Y2+80 00840
D0 500 Y=Y1,Y2,-20 00850
D0 500 X=X1,X2, 20 00860
IF (.NOT.B2XYO(X,Y,B0X2)) RETURN 00870
JB=JB+1 00880
B2 (JB)=B0X2 00890
500 CONTINUE 00900
IF(B10.EQ. 1) B26= 1 00910
IF(B10.EQ.648) B26=16202 00920
B1026=.TRUE. 00930
RETURN 00940
END 00950
C ===1 2 3 4 5 6 ===7== 00960
LOGICAL FUNCTION B10XYO(X,Y,B10) 00970
C e PERFORM ¢BQXYO)> ON 10 DEGREE BOX CORNER 0X,0Y 00980
IMPLICIT INTEGER(A-E,G-2Z) 00990
LOGICAL BQXYO 01000
DATA Q/100/,XDIM/36/,Y1/800/,YMOVE/8/,X2/3500/ 01010
C -- SHIFT LATITUDE X 30 DEGREES WEST TO COMPUTE USING BQXYO 01020
IF (X .GE. 300) THEN : 01030
XS=X-300 01040
ELSE 01050
XS=X+3300 01060
ENDIF 01070
B10XYO=BQXYO(XS,Y,B10,Q,XDIM, Y1, YMOVE, X2) 01080
C -- SUBTRACT 1 FROM BOX §# TO ADJUST FOR LACK OF NORTH POLAR BOX 01090
B10=B10-1 01100
RETURN 01110
END 01120
C ===]=========2=========3=z===c=z=4=========5=========f=========7== 01130
C «F45V1PO» 01140
LOGICAL FUNCTION B2XYO(X,Y,B2) 01150
C  mmmmmmeee—- PERFORM <BQXYO> ON 2 DEGREE BOX CORNER 0X,QY 01160
IMPLICIT INTEGER(A-E,G-2Z) 01170
LOGICAL BQXYo 01180
DATA Q/20/,XDIM/180/,Y1/880/,YMOVE/44/,X2/3580/ 01190
B2XY0=BQXYO(X,Y,B2,Q,XDIM, Y1, YMOVE, X2) 01200
RETURN 01210
END 01220

- H7 -
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===z] 2 3 4 5 6 7== 01230
«FA5V1PO« 01240
LOGICAL FUNCTION B4XYO(X,Y,B4) 01250
---- FALSE IF 0X,0Y ARE NOT THE LOWER-LEFT (SW) CORNER OF A 01260
0Q/10 DEGREE BOX IN 10THS DEGREE +N,-S,E. 01270
ELSE TRUE RETURNING THE BOX NUMBER 0B84 01280
WHERE OXDIM IS THE NUMBER OF BOXES PER LAT ZONE 01290
oY1 IS 900-0Q 01300
0X2 IS THE LARGEST X 01310
01320
WARNING - DO NOT USE THIS FUNCTION FOR THE POLAR BOXES. 01330
<B4XY0> CANNOT RECOGNIZE (0,900) AS THE SOUTHWEST 01340
CORNER OF THE NORTH POLAR BOX, AND ALL BOXES IN THE 01350

-85 T0 -90 DEGREE LATITUDE BAND HAVE (0X,0Y)=(0,-900) 01360
AS THEIR SOUTHWEST CORNER. THUS ¢B4XYO> CANNOT TELL 01370
WHICH BOX IS THE SOUTH POLAR BOX WHEN GIVEN (0,-900). 01380

a¥alaXaXalalalalalaoXaRalataYaYeXa¥aXe] [a¥ e

01390

¢B4XY0> RETURNS .FALSE. FOR NORTH POLAR BOX. 01400

RETURNS .TRUE. FOR SOUTH POLAR BOX; BUT 01410

THE RETURNED BOX IS NOT THE SOUTH POLAR 01420

BOX. 01430

01440

IMPLICIT INTEGER(A-E,G-Z) 01450
DATA Q/40/,XDIM/90/,Y1/860/,X2/3560/ 01460
IF (MOD (X, Q) .EQ.0.AND.MOD (900-Y,Q) .EQ.O.AND. 01470
+ (X.GE.0.AND.X.LE.X2) .AND. 01480
+ (Y.GE.-900.AND.Y.LE.Y1)) GOTO 200 01490
B4XYO=.FALSE. 01500
RETURN 01510
200 B4=((900-Y) /Q-1) +XDIM+X/Q+2 01520
B4XYO=. TRUE. 01530
RETURN 01540
END 01550
=== 2 3 4 5 6 7== 01560
+FASV1POs 01570
LOGICAL FUNCTION BQXYO(X,Y,BQ,Q,XDIM,Y1,YMOVE,X2) 01580
------ FALSE IF OX,0Y ARE NOT THE LOWER-LEFT (SW) CORNER OF A 0Q/10 01590
DEGREE BOX IN 10THS DEGREE +N,-S,E; EXCLUDING POLAR BOXES 01600

ELSE TRUE RETURNING THE BOX NUMBER 0BQ 01610

WHERE OXDIM IS THE NUMBER OF BOXES PER LAT ZONE 01620

oY1 IS 900-0Q 01630

OYMOVE IS (900/0Q)-1 01640

0x2 IS THE LARGEST X 01650

01660

WARNING - DO NOT USE THIS FUNCTION FOR THE POLAR BOXES. 01670
<BQXYO> CANNOT RECOGNIZE (0,900) AS THE SOUTHWEST 01680

CORNER OF THE NORTH POLAR BOX, AND ALL BOXES IN THE 01690

-85 TO -90 DEGREE LATITUDE BAND HAVE (6X,0Y)=(0,-900) 01700
AS THEIR SOUTHWEST CORNER. THUS <BQXYO» CANNOT TELL 01710
WHICH BOX IS THE SOUTH POLAR BOX WHEN GIVEN (0,-900). 01720

aX¥alaXalalalaXalaNala¥alala¥alaXaaYalal o0

01730

<BQXY0)> RETURNS .FALSE. FOR NORTH POLAR BOX. 01740
RETURNS .TRUE. FOR SOUTH POLAR BOX; BUT 01750

THE RETURNED BOX IS NOT THE SOUTH POLAR 01760

BOX. 01770

01780

. H8 -
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IMPLICIT INTEGER(A-E,G-2) 01790
IF (MOD (X, Q) .EQ.0.AND MOD(Y,Q) .EQ.O.AND. 01800
+ (X.GE.O.AND.X.LE.X2) .AND. 01810
- + (Y.GE.-900.AND.Y.LE.Y1)) GOTO 200 01820
BQXY0=.FALSE. 01830
RETURN 01840
- 200 BQ=(YMOVE-Y/Q) *XDIM+X/Q+2 01850
BQXYO=.TRUE. 01860
RETURN 01870
_ C *«  THIS PROGRAM VALID ON FTN4 AND FTNS e= 01880
END 018890
C s==l=== 2 3 4 5 =6 7== 01900
INTEGER FUNCTION MSQB10(B10) 01910
- L EQUALS -1 IF ILLEGAL B10, ELSE EQUALS EQUIVALENT MSQ 01920
IMPLICIT INTEGER(A-E,G-2) 01930
MSQB10=-1 01940
- M=MOD (B10, 36) 01950
IF (M .EQ. 0) M=36 01960
IF (810 .GE. 1 .AND. B10 .LE. 33) THEN 01970
_ MSQB10 = 934-B10 01980
ELSE 01990
MSQB10 = 970-B10 02000
ENDIF 02010
- IF (B10 .GE. 37 .AND. B10 .LE. 324) THEN 02020
IF (M .GE. 1 .AND. M .LE. 33) THEN 02030
MSQB10 = 322-B10 02040
- ELSE 02050
MSQB10 = 358-B10 02060
ENDIF 02070
ENDIF 02080
N IF (B10 .GE. 325 .AND. B10 .LE. 648) THEN 02090
IF (M .GE. 1 .AND. M .LE. 33) THEN 02100
MSQB10 = 333-M«+ ((AINT(B10/36.0)-9)36) 02110
- ELSE IF (M .EQ. 34 .OR. M .EQ. 35) THEN 02120
MSQB1O = 369-Ms ( (AINT (B10/36.0)-9) +36) 02130
ELSE IF (M .EQ. 36) THEN 02140
- MSQB10 = 333+ ((AINT(B10/36.0)-10)36) 02150
ENDIF 02160
ENDIF 02170
RETURN 02180
END 02190
C === 2 3 4 5 6========= 7== 02200
C «F45V1P0Ox 02210
- LOGICAL FUNCTION MSQXYO(X,Y,MSQ) ’ 02220
L T RETURNS MSQ BOX§ OMSQ GIVEN 10 DEGREE BOX CORNER 0X, 0 02230
C RETURNS FALSE IF OX,0Y IS NOT THE CORNER OF A 10 DEGREE 02240
_ C BOX. 02250
C 02260
C <MSQXY0> USES <BQXYO) - SEE WARNING BELOW. 02270
C 02280
- C WARNING - DO NOT USE THIS FUNCTION FOR THE POLAR BOXES. 02290
C <BQXY0> CANNOT RECOGNIZE (0,900) AS THE SOUTHWEST 02300
C CORNER OF THE NORTH POLAR BOX, AND ALL BOXES IN THE 02310
- C -85 TO -90 DEGREE LATITUDE BAND HAVE (0X,0Y)=(0,-900) 02320
C AS THEIR SOUTHWEST CORNER. THUS <BQXY0> CANNOT TELL 02330
C WHICH BOX IS THE SOUTH POLAR BOX WHEN GIVEN (0,-900). 02340

- H9 -
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C 02350
C ¢BQXY0) RETURNS .FALSE. FOR NORTH POLAR BOX. 02360
C RETURNS .TRUE. FOR SOUTH POLAR BOX; BUT 02370
C THE RETURNED BOX IS NOT THE SOUTH POLAR 02380
C BOX. 02390
C 02400
IMPLICIT INTEGER(A-E,G-Z) 02410
LOGICAL BQXYO 02420
C -- SHIFT LATITUDE X 30 DEGREES WEST TO COMPUTE USING BQXYO 02430
IF (X .GE. 300) THEN 02440
XS=X-300 02450
ELSE 02460
XS=X+3300 02470
ENDIF 02480
DATA Q/100/,XDIM/36/,Y1/800/,YMOVE/8/,X2/3500/ 02490
MSQXY0=BQXYO (XS,Y,BQ,Q,XDIM, Y1, YMOVE, X2) 02500
C -- SUBTRACT 1 FROM BOX § TO ADJUST FOR LACK OF POLAR BOX AND 02510
C RECALCULATE THE EQUIVALENT MARSDEN SQUARE 02520
MSQ=MSQB10(BQ-1) 02530
RETURN 02540
END 02550
C ===1 2 3 4 5 6 7== 02560
INTEGER FUNCTION QCDCXY(X,Y) 02570
C  ------ RETURNS -1 UNLESS 900<0Y<-900, 3599¢0X<0, 0X(>1800 (10THS E) 02580
C RETURNS THE NCDC QUADRANT 1=NW,b2=NE,3=SW,4=SE OTHERWISE 02590
IMPLICIT INTEGER(A-E,G-Z) 02600
IF(Y.LT.QOO.AND.Y.GT.-900.AND.X.LT.3599.AND.X.GT.O.AND.X.NE,1800) 02610
+ THEN 02620
QCDCXY=1 02630
IF(X.LT.1800) QCDCXY=QCDCXY+1 02640
IF(Y.LT.0) QCOCXY=QCDCXY+2 02650
ELSE 02660
QCDCXY=-1 02670
ENDIF 02680
RETURN 02690
END 02700
C === 2 3 4 5 6 == 02710
LOGICAL FUNCTION XYB10(X,Y,B10) 02720
C  eemmmcme—-- PERFORM <XYBQ> ON A 10 DEGREE BOX 0B10 02730
IMPLICIT INTEGER(A-E,G-2) 02740
LOGICAL XYBQ 02750
DATA Q/IOO/,LAST/G48/,XDIM/35/,YI/SOO/,PULE/I/,XMUVE/300/ 02760
XYB10=XYBQ(X,Y,B10,Q,LAST,XDIM, Y1, POLE, XMOVE) 02770
RETURN 02780
END 02790
C ===]========= 2== 3 4z========= 5 6 == 02800
C «F45V1PO= 02810
LOGICAL FUNCTION XYB2(X,Y,B2) 02820
C  cmccmmemae- PERFORM ¢XYBQ) ON A 2 DEGREE BOX 0B2 02830
IMPLICIT INTEGER(A-E,G-Z) 02840
LOGICAL XYBQ 02850
DATA Q/20/,LAST/16202/,XDIM/IBO/,YI/BBO/,PDLE/Z/,XMOVE/O/ 02860
XYB?:XYBQ(X,Y,B?,Q,LAST,XDIM,YI,POLE,XMOVE) 02870
RETURN 02880
END 02890
C ===]=========2 ==3===== 4 5 f========= 7== 02900
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C «F45V1P0s 02910
LOGICAL FUNCTION XYB4 (X,Y,B4) 02920
C eeememeeeo PERFORM <XYBQ> ON A 4 DEGREE BOX 0B4 02930
IMPLICIT INTEGER(A-E,G-2) 02940
LOGICAL XYBQR 02950
DATA Q/AO/,LAST/4052/,XDIM/90/,Yl/860/,POLE/2/,XMUVE/O/ 02960
XYBA:XYBQ(X,Y,B4,Q,LAST,XDIM,YI,POLE,XMOVE) 02970
RETURN 02980
END 02990
C === 2 3 4 5 6========= 7== 03000
C *F45V1P0« 03010
LOGICAL FUNCTION XYBQ(X,Y,BQ,Q,LAST,XDIM,YI,PDLE,XMOVE) 03020
C  ------ FALSE IF 1>BQYOLAST, ELSE TRUE SUCH THAT 0X,0Y ARE THE 03030
C LAT,LON IN 10THS DEGREE «N,-S,E OF LOWER-LEFT (SW) CORNER 03040
C OF 0Q/10 DEGREE BOX OBR; POLAR 0X ARE SET T0 O 03050
C WHERE OLAST IS THE LAST BOX NUMBER 03060
C OXDIM IS THE NUMBER OF BOXES PER LAT 2ONE 03070
C oyl IS 900-0Q 03080
C OPOLE IS 1 IF O POLAR BOXES, 2 IF 2 POLAR BOXES 03090
C OXMOVE IS THE X-ORIGIN 03100
IMPLICIT INTEGER(A-E,G-2) 03110
XYBQ=.FALSE. 03120
IF(BQ.LT.1.0R.BQ.GT.LAST) RETURN 03130
IF(POLE.EQ.1) GDTO 200 03140
IF(BQ.NE.1) GOTO 100 03150
X=0 03160
Y= 900 03170
GOTO0 900 03180
100 IF(BQ.NE.LAST) GOTO 200 03190
X=0 03200
Y=-900 03210
GOTO 900 03220
200 CONTINUE 03230
X=M0D (BQ-POLE,XDIM) =Q+XMOVE 03240
IF (X.GE.3600) X=X-3600 03250
Y=Y1-(BQ-POLE) /XDIM=«Q 03260
900 XYBQ=.TRUE. 03270
RETURN 03280
C = THIS PROGRAM VALID ON FTN4 AND FTN5 sx 03290
END 03300
C === 2 3 4 5 6 == 03310
LOGICAL FUNCTION XYMSQ(X,Y,MSQ) 03320
C mmmmeeeeao PERFORM ¢B1OMSQ> TO CONVERT OMSQ TO 0B10, THEN USES 03330
C <XYBQ> TO FIND LAT. AND LONG. OF EQUIVALENT 0B10 03340
IMPLICIT INTEGER(A-E,G-2) 03350
LOGICAL XYBQ 03360
B10 = B1OMSQ(MSQ) 03370
DATA Q/]OO/,LAST/648/,XDIM/36/,YI/BOO/,PULE/I/,XMUVE/300/ 03380
XYMSQ=XYBQ(X,Y,B10,Q,LAST,XDIM,Y1,POLE, XMOVE) 03390
RETURN 03400
END 03410
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PROGRAM QI9
READ AND PRINT MSU2

RPTIN, BUFFER IN, UNIT, LENGTH, GBYTE/S, DATE AND TIME ARE
MACHINE-DEPENDENT ROUTINES AND FUNCTIONS. SEE COADS RELEASE 1
SUPPLEMENT H FOR A DESCRIPTION OF THEIR BEHAVIOR. BPW IS A
PGESMETER WHICH MUST BE SET TO THE NUMBER OF BITS PER MACHINE
WORD.

=== 2 3 4 s 6 T==
----------- REVISION HISTORY-=cn-oocmmmmmmmmocemmmmmmmmmmmmmmmmmen
LEVEL AUTHOR DATE DESCRIPTION
.01G. SL 85/01/24. REVISED COMMENTS.
——= 2 3 4 5 6 =

£
IMPLICIT INTEGER(A-E,G-Z)

PARAMETER (MAX=100,RPTOFF=1, FMISS=-9999.. , INDEXCK=5 ,BPR=1600, ID=0
_BPW=60,DIM BUF=(1006+64-1) /BPWs1,DIM PK=(BPR-1) /BPW+1,DIM UN=117)

COMMON /MSU2/FUNITS (117) ,FBASE (117) ,BITS (117) ,0FFSET (117)
DIMENSION BUF (DIM BUF),PK(DIM PK) ,UN(DIM UN),FTRUE (DIM UN)

2 DIMENSIONAL FTRUE
DIMENSION FTRUE2(8,14)
EQUIVALENCE (FTRUE(6) ,FTRUE2)

DATA LEVEL/4H.01G/,BUF/DIM BUFs0/

CALL DATE (DTE)
CALL TIME (TME)
PRINT 1,LEVEL,DTE,TME
FORMAT (*1Q19°,A4,2A9)

CALL GETRPT(1,FMISS,FUNITS, FBASE,BITS,OFFSET, INDEXCK,ID
,BPR,BPW,RPTOFF ,BUF ,DIM BUF,PK,DIM PK,UN,DIM UN, FTRUE, JEOF)
IF (JEOF .NE.0)GOTO 900

PRINT 300,FTRUE

FORMAT (/’ YEAR *,F5.0,’ MONTH ’,F3.0,’ BOX2 ’,F6.0,’ BOX10 ’,F4.0
» CHECKSW ’,F6.0/

8X,7S’,7X, 'A7,TX, "W, 7X, P, TX, 'V X, P 7X, C? X, *Q/

1X,'D’,8F8.1/

1X,’H’,8F8.1/

1X, X’ ,8F8.2/

1X,’Y’,8F8.2/

1X, ’N’,8F8.0/

1X,'M’ ,6F8.2

1X,’S’,6F8.2

1X,°0’,6F8.2

1X,’1’,6F8.2

1X,’2’,6F8.2

1X,’3’,6F8.2
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+1X,’4’,6F8.2,F8.1,F8.2/
+1X,’5’,6F8.2,F8.1,F8.2/
+1X,’6’,6F8.2,F8.1,F8.2)
IF (BUF (2) .LT.MAX)GOTO 100

C
900  PRINT «,’ REPORTS ’,BUF(2),’, EOF ’, JEOF
END
( ————
BLOCK DATA MSU2
IMPLICIT INTEGER(A-E,G-2)
COMMON /MSU?/FUNITS(117),FBASE(II?),BIT5(117),0FFSET(117)
C
DATA FUNITS/5+1.
+,8%.2,8+.1,16+.01,8+1.
0,61.01 .1,.01
0,6-.01,.1 .01
o,6t.01,.1,.01
+,6+.01,.1,.01
+,6«.01,.1,.01
+,6+.01,.1,.01
+,6+.01,.1,.01
+,6+.01,.1,.01
+,6-.01,.1,.01/
C
DATA FBASE/1799,4+0
+,8+4,24x-1,8+0,-501,-8801,-1,2+-10221,86999,2+-1,8+-1
+ -501 -8801 ,=1,2=- 10221 86999 2+-1
+,-501,-8801,-1,2+-10221,86999, 2+-1
6,-501,-8801,—1,2--10221,86999,2*-1
+,-501,-8801,-1,2%-10221,86999,2«-1
+,-501,-8801,-1,2+-10221,86999,2+-1
+,-501,-8801,-1,2+-10221,86999,2+-1
+,-501,-8801,-1,2+-10221,86999,2.-1/
C
DATA BITS/8,4,14,10,12,32+8,80+16/
C
DATA OFFSET/
+ 16, 24, 28, 42, 52, 64, 72, 80, 88, 96, 104, 112, 120
+, 128, 136, 144, 152, 160, 168, 176, 184, 192, 200, 208, 216, 224
+, 232, 240, 248, 256, 264, 272, 280, 288, 296, 304, 312, 320, 336
+, 352, 368, 384, 400, 416, 432, 448, 464, 480, 496, 512, 528, 544
+, 560, 576, 592, 608, 624, 640, 656, 672, 688, 704, 720, 736, 752
+, 768, 784 800 816, 832, 848, 864, 880, 896, 912, 928, 944, 960
+, 976 992,1008,1024,1040,1056, 1072 ,1088,1104,1120,1136, 1152 1168
+,1184,1200,1216,1232,1248,1264 1280 1296,1312,1328, 1344 1360,1376
+ 1392 1408,1424,1440,1456, 1472 1488,1504,1520,1536, 1552 1568,1584/
END
Cez=mzez=cz=z=== =22 S S R EE S S CEERECERECIREEEESEEEERE RS
SUBROUTINE GETRPT(TAPE,FMISS,FUNITS, FBASE, BITS,OFFSET, INDEXCK,ID
+,BPR,BPW,RPTOFF,BUF ,DIM BUF, PK DIM PK ,UN, DIM UN FTRUE ,JEOF)
C
Coenea RETURN FLOATING POINT VALUES IN FTRUE
c
¢ INPUT
C TAPE - RPTIN/RCDIN UNIT
¢ FMISS - MISSING VALUE
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FUNITS (DIM UN) - UNITS FOR UNCODING
FBASE (DIM UN) - BASE FOR UNCODING
BITS(DIM UN) - BITS FOR UNPACKING
OFFSET(DIM UN) - OFFSET FOR UNPACKING
INDEXCK - UN(INDEXCK) = CHECKSUM
ID - GROUP NUMBER FOR IDENTIFICATION CHECKSUM
BPR - BITS PER REPORT
BPW - BITS PER WORD
RPTOFF - O=FALSE 1=TRUE

OUTPUT
BUF (DIM BUF) - RPTIN/RCDIN BUFFER
PK(DIM PK) - PACKED REPORT
UN(DIM UN) - UNPACKED REPORT
FTRUE (DIM UN) - TRUE VALUES
JEOF - 0=FALSE 1=TRUE

AN OOOO0

IMPLICIT INTEGER(A-E,G-2)
DIMENSION FUNITS(DIM UN),FBASE(DIM UN),BITS(DIM UN),OFFSET(DIM UN)
+ BUF (DIM BUF),PK(DIM PK),UN(DIM UN),FTRUE(DIM UN)

¢
- RPTIN/RCOIN
IF (RPTOFF.NE.0)GOTO 100
CALL RPTIN(TAPE,BUF,PK,KWDS,1,DIM PK, JEOF)
G0TO 110
100 CALL RCDIN(TAPE,BUF,DIM BUF,PK,DIM PK,BPR,BPW, JEOF)
110  IF(JEOF-1)200,900,800

C-mmmm GBYTE AND CONVERT TO TRUE
200 (K=ID
D0 230 I=1,DIM UN
CALL GBYTE (PK (OFFSET (1) /BPW+1) ,UN(T) ,MOD (OFFSET (1) ,BPW) ,BITS(I))
IF (1.EQ. INDEXCK)GOTO 210
IF (UN(I) .EQ.0)GOTO 220
FTRUE (I)=(UN(T) +FBASE (1)) +FUNITS(I)
CK=CK+UN(I)
GOTO 230
210  FTRUE (INDEXCK)=UN (INDEXCK)
GOTO 230
220  FTRUE (I)=FMISS
230  CONTINUE
IF (MOD (CK, 2+ +BITS (INDEXCK) -1) . EQ.UN (INDEXCK) ) RETURN

c
P— ERROR
PRINT »,’ SUBROUTINE GETRPT -- CHECKSUM ERROR, TAPE = *,TAPE
+,’, REPORT = ’,BUF(2)
PRINT »,’ FTRUE = ’,FTRUE
800  STOP
C
900 END
SUBROUTINE RCDIN(TAPE,BUF,DIM BUF,RCD,DIM RCD,BPR,BPW, JEOF)
C
— RETURN ONE LOGICAL RECORD IN RCD
C
C INPUT
C TAPE - BUFFER IN UNIT
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BPR - BITS PER RECORD
BPW - BITS PER WORD

OUTPUT
BUF (DIM BUF) - PHYSICAL RECORD
RCD(DIM RCD) - LOGICAL RECORD
JEOF - O=FALSE 1=TRUE

BUF (1)
BUF (2)
BUF (3)
BUF (4)
BUF (5)
BUF (6)

GBYTE OFFSET
LOGICAL RECORD COUNT
PHYSICAL RECORD COUNT

BLOCK LENGTH IN BITS

OO

IMPLICIT INTEGER(A-E,G-2)
REAL UNIT
DIMENSION BUF (DIM BUF),RCD(DIM RCD)

IF (BUF (1) +BPR.LE .BUF (5))GOTO 200
[ BUFFER IN
10 BUFFER IN(TAPE,1) (BUF (7),BUF (DIM BUF))
JEOF=UNIT (TAPE) +1
IF (JEOF-1)100, 100,800
100  BUF(1)=0
BUF (5) =LENGTH (TAPE) «BPW
IF (JEDF .EQ.1)RETURN
BUF (3) =BUF (3) +1

200  CALL GBYTES
+ (BUF (6+BUF (1) /BPW+1) ,RCD ,MOD(BUF (1) ,BPW) ,BPW ,0 ,DIM RCD)
IF (RCD(1) .EQ.0.AND .RCD(2) .EQ.0)GOTO 10
BUF (1) =BUF (1) +BPR
BUF (2) =BUF (2) +1

RETURN
C
C----- ERROR
800  PRINT =,’ SUBROUTINE RCDIN -- BUFFER IN ERROR, TAPE = ’, TAPE
+,”, BLOCK = ’,BUF(3)+1
sTopP
END
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PROGRAM QI12
READ AND PRINT CMR4

RPTIN, BUFFER IN, UNIT, LENGTH, GBYTE/S, DATE AND TIME ARE

MACHINE-DEPENDENT ROUTINES AND FUNCTIONS. SEE COADS RELEASE 1

SUPPLEMENT H FOR A DESCRIPTION OF THEIR BEHAVIOR. BPW IS A

:ASSMETER WHICH MUST BE SET TO THE NUMBER OF BITS PER MACHINE
ORD .

===1 2 == ====:===4:========5==:======6=:=======7__

----------- REVISION HISTORY--c-mmmmmmmcmceommeemmememme=——acoeen==
LEVEL AUTHOR DATE DESCRIPTION

PRSP P R etttk et ohided ettt

===1 3 4 5 6=========7==

2 3
IMPLICIT INTEGER(A-E,G-Z)

PARAMETER (MAX=300,RPTOFF=1,FMISS=-999.9, INDEXCK=30, BPR=192, 10=0
_BPW=60,DIM BUF=(1006+64-1) /BPW+1,DIM PK=(BPR-1)/BPW+1,DIM UN=30)

COMMON /CMR4/FIELD (30) , FTRUEL (30) , FTRUEU(30) ,FUNITS(30)
_FBASE (30) ,BITS (30) , OFFSET (30)

DIMENSION BUF (DIM BUF),PK(DIM PK),UN(DIM UN),FTRUE(DIM UN)
DATA LEVEL/4H.01D/,BUF/DIM BUF+0/

CALL DATE (DTE)
CALL TIME (TME)
PRINT 1,LEVEL,DTE, TME
FORMAT (*1Q112°, A4, 2A9)

CALL GETRPT(1,FMISS,FUNITS,FBASE,BITS,OFFSET, INDEXCK, ID
"BPR, BPW,RPTOFF ,BUF ,DIM BUF,PK,DIM PK,UN,DIM UN,FTRUE, JEOF)
IF (JEOF .NE.0)GOTO 900

PRINT 300, (FIELD(I),FTRUE(I),I=1,DIM UN)
FORMAT (6 (1X,A5,F7.1))
IF (BUF (2) .LT.MAX)GOTO 100

PRINT =,’ REPORTS ’,BUF(2),’, EOF ’,JEOF
END

+

BLOCK DATA CMR4
IMPLICIT INTEGER(A-E,G-2)

COMMON /CMR4/FIELD(30) ,FTRUEL (30) ,FTRUEU(30) , FUNITS (30)
_FBASE (30) ,BITS (30) , OFFSET (30)

DATA FIELD/

.8HBOX10  ,8HMONTH  ,8HBOX2  ,BHYEAR  ,BHDAY

+8HHOUR  ,8HX . 8HY ' 8HS ’ 8HBI '
+8HA ' 8HDP ' 8HTI ' 8HW ' BHWI '
+8HU ' 8HV  8HDI ' 8HP ' 8HC '
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+8HNH , BHCL ,8HH ,BHHI , 8HCM ,
+8HCH ,8HST , 8HPW ,8HCD ,8HCK /
¢
DATA FTRUEL/
+3+1.,1800.,1.,3+0.,-5.,0.,-88.,4+0.,2+-102.2,0.,870.,11s0./
¢
DATA FTRUEU/
+648.,12.,16202.,2054.,31.,23.,2+2.,40.,2.,58.,70.,5.,102.2,1.
+,2+102.2,5.,1074.6,2+9.,2+10.,1.,2¢10.,7.,99.,999.,62./
4
DATA FUNITS/
+6+1.,3+.1,1.,2+.1,1.,.1,1.,2%.1,1.,.1,11e1./
c
DATA FBASE/
+3+0,1799,0,3+-1,-51,-1,-881,4+-1,2¢-1023,-1,8699,10+-1,0/
C
DATA BITS/
+10,4,14,8,445,9,2,11,10,3,10,2,2+11,3,11,4x4,2,344,7,10,6/
¢
DATA OFFSET/
+ 0,10, 14, 28, 36, 41, 46, 51, 56, 65, 67, 78, 88, 91,101
+,103,114,125,128,139,143,147,151,155,157,161,165,169,176, 186/
END
.
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PROGRAM QI21
----- READ AND PRINT MSUG1 GROUP1

----- RPTIN, BUFFER IN, UNIT, LENGTH, GBYTE/S, DATE AND TIME ARE
MACHINE-DEPENDENT ROUTINES AND FUNCTIONS. SEE COADS RELEASE 1
SUPPLEMENT H FOR A DESCRIPTION OF THEIR BEHAVIOR. BPW IS A
PARAMETER WHICH MUST BE SET TO THE NUMBER OF BITS PER MACHINE
WORD.

===]==s======= 2 3

H
‘A

d
W
i

----------- REVISION HISTORY-= o e oo e oo e eccmceccmceemem
LEVEL AUTHOR DATE DESCRIPTION

.01D. SL 85/01/25. REVISED COMMENTS.

=== 2 3 4 5 6 7==
IMPLICIT INTEGER(A-E,G-2)

o OO OONNON

PARAMETER (MAX=400,RPTOFF=1, FMISS=-9999 ., INDEXCK=5,BPR=384 , ID=1
+,BPW=60,DIM BUF=(1006+64-1) /BPW+1,DIM PK=(BPR-1)/BPW+1,DIM UN=37)

o

COMMON /MSUG1 /FUNITS (37) ,FBASE (37) ,BITS (37) , OFFSET (37)
DIMENSION BUF (DIM BUF),PK(DIM PK),UN(DIM UN),FTRUE(DIM UN)

[ 2 DIMENSIONAL FTRUE
DIMENSION FTRUE2(4,8)
EQUIVALENCE (FTRUE (6),FTRUE?2)

DATA LEVEL/4H.01D/,BUF/DIM BUF«0/

CALL DATE(DTE)
CALL TIME (TME)
PRINT 1,LEVEL,DTE, TME

1 FORMAT (*1QI21° A4 2A9)

C

100  CALL GETRPT(1,FMISS,FUNITS,FBASE,BITS,OFFSET, INDEXCK, ID
+,BPR, BPW,RPTOFF ,BUF,DIM BUF,PK,DIM PK,UN,DIM UN,FTRUE , JEOF)
IF (JEOF .NE.0)GOTO 900

¢
CALL WRMSUG1 (FTRUE)
IF (BUF (2) .LT.MAX)GOTO 100

C

900 PRINT «,’ REPORTS ’,BUF(2),’, EOF ’,JEOF
END

c ——————————

SUBROUTINE WRMSUG1 (FTRUE)
IMPLICIT INTEGER(A-E,G-2)
DIMENSION FTRUE (37)
PRINT 100, (FTRUE(I),I=1,5)
+, ((FTRUE (5+ (J-1) =4+1), J=1,8) ,I=1,4)
100 FORMAT(/’ YEAR *,F5.0,’ MONTH ’,F3.0,’ BOX2 ’,F6.0
+,” BOX10 ’,F4.0,’ CHECKSUM ’,F6.0/
+8X, 737, 7X, 'M?,7X, °N* ,7X, *E*, 7X, *D*, 7X, "H* , 7X, ’X* , 7X, *Y* /
+1X,’S’,2F8.2,F8.0,F8.2,2F8.0,2F8.1/
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+1X,’A’ ,2F8.2,F8.0,F8.2,2F8.0,2F8.1/
+1X,’P’,2F8.2,F8.0,F8.2,2F8.0,2F8.1/
+1X,’Q’,2F8.2,F8.0,F8.2,2F8.0,2F8.1)
END
C GROUP 1

BLOCK DATA MSUG1
IMPLICIT INTEGER(A-E,G-2)

COMMON /MSUG1 /FUNITS (37) , FBASE (37) ,BITS (37) , OFFSET (37)

DATA FUNITS/S5s1.
+,4+ .01

+,4+ .01

+,421.

+,4: .01

+,4+2,

+,422,

+,482.2

+,4% .2/

DATA FBASE/1799,4+0
+,-501.,-8801.,86999.,-1.
+,-501.,-8801.,86999.,-1.
+,4:0.
+,4-1.
+,4+0.
+,4+- 5§
+,4+-.5
+,4x- .5/

DATA BITS/8,4,14,10,12,16+16,16=4/

DATA OFFSET

+/ 16, 24, 28, 42, 52, 64, 80, 96,112,128
+,144,160,176,192,208, 224,240,256 , 272, 288
+,304,320,324,328,332,336,340, 344,348 352

+,356,360,364,368,372,376,380/
END
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o OO OOOOO

1
¢
100

C
900

clB.SSBBSBSISSIS’!!"

100

PROGRAM QI22

--READ AND PRINT MSUG1 GROUP 2
--RPTIN, BUFFER IN, UNIT, LENGTH, GBYTE/S, DATE AND TIME ARE

MACHINE-DEPENDENT ROUTINES AND FUNCTIONS. SEE COADS RELEASE 1
SUPPLEMENT H FOR A DESCRIPTION OF THEIR BEHAVIOR. BPW IS A
PARAMETER WHICH MUST BE SET TO THE NUMBER OF BITS PER MACHINE
WORD .

—==]========= 2 3 4 5 6 ==

----------- REVISION HISTORY--c-ccommmmmmmmmmmmccmmomeemmmmmmmmenoo

LEVEL AUTHOR DATE DESCRIPTION

.01D. SL 85/01/25. REVISED COMMENTS.

===1 2 3 4 5 6 T==

IMPLICIT INTEGER(A-E,G-Z)

PARAMETER (MAX=400,RPTOFF=1,FMISS=-9999 ., INDEXCK=5,BPR=384, ID=2
+,BPW=60,DIM BUF=(1006+64-1) /BPW+1,DIM PK=(BPR-1)/BPW+1,DIM UN=37)

COMMON /MSUG1 /FUNITS (37) , FBASE (37) ,BITS(37) ,0FFSET(37)
DIMENSION BUF (DIM BUF),PK(DIM PK),UN(DIM UN),FTRUE(DIM UN)

--2 DIMENSIONAL FTRUE

DIMENSION FTRUE2(4,8)
EQUIVALENCE (FTRUE(6),FTRUE2)

DATA LEVEL/4H.01D/,BUF/DIM BUF=0/

CALL DATE (DTE)
CALL TIME (TME)
PRINT 1,LEVEL,DTE,TME
FORMAT (*1Q122°,A4,2A9)

CALL GETRPT(1,FMISS,FUNITS,FBASE,BITS,OFFSET, INDEXCK, ID
« BPR,BPW,RPTOFF ,BUF ,DIM BUF,PK,DIM PK,UN,DIM UN,FTRUE, JEOF)
IF (JEOF .NE.0)GOTO 900

CALL WRMSUG1 (FTRUE)
IF (BUF (2) .LT.MAX)GOTO 100

PRINT »,' REPORTS ’,BUF(2),’, EOF ’,JEOF
END

& 3
SUBROUTINE WRMSUG1 (FTRUE)
IMPLICIT INTEGER(A-E,G-2)
DIMENSION FTRUE(37)
PRINT 100, (FTRUE(1),I=1,5)
o, ((FTRUE (5+ (J-1) »4+1) , J=1,8) ,I=1,4)
FORMAT(/° YEAR ’,F5.0,’ MONTH *,F3.0,’ BOX2 °,F6.0
+,’ BOX10 ’,F4.0,’ CHECKSWM ’,F6.0/
«8X,73°,7X, W, 7X, 'N? X, PE’, 7X, °D  TX, TH?, 7X, X X, Y/
+1X.'W’,2F8.2,F8.0,F8.2,2F8.0,2F8.1/
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+1X,’U’ ,2F8.2,F8.0,F8.2,2F8.0,2F8.1/
+1X,’V’,2F8.2,F8.0,F8.2,2F8.0,2F8 1/
+1X,’C’ 2F8.1,F8.0,F8 1.2F8.0.2F8 1)
END
C=========z== GROUP 2 T ——

BLOCK DATA MSUG1
IMPLICIT INTEGER(A-E,G-2)

COMMON /MSUG1/FUNITS (37) ,FBASE (37) ,BITS (37) , OFFSET (37)

DATA FUNITS/S«1.
+,32.01,.1
+,3+.01,.1
+,44],
+,3+.01, .1
+,4»2.
+,442.
+,4+ 2
. 4%.2/

DATA FBASE/1799,4x0
+,-1.,2+-10221.,-1.
+,-1.,2+-10221.,-1
+,420.
+,42-1.
+,4x0.
+,4+- .5
+,4+- .5
+,42-.5/

DATA BITS/8,4,14,10,12,16«16,16+4/

DATA OFFSET
+/ 16, 24, 28, 42, 52, 64, 80, 96,112,128
+,144,160,176,192,208, 224,240, 256,272, 288
+,304,320,324,328,332,336,340, 344, 348 352
+,356,360,364,368,372, 376,380/

END
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PROGRAM QI24

C----- READ AND PRINT DSU2
C
C----- RPTIN, BUFFER IN, UNIT, LENGTH, GBYTE/S, DATE AND TIME ARE
C MACHINE-DEPENDENT ROUTINES AND FUNCTIONS. SEE COADS RELEASE 1
C SUPPLEMENT H FOR A DESCRIPTION OF THEIR BEHAVIOR. BPW IS A
C PARAMETER WHICH MUST BE SET TO THE NUMBER OF BITS PER MACHINE
C WORD .
C === 2 3 4 5 6 7==
C
C  ——cmmeree-- REVISION HISTORY-cecewercecrcerrerceccccccremonoossoso=
C LEVEL AUTHOR DATE DESCRIPTION
C
C 01C. S 85/01/25. REVISED COMMENTS.
(  e-eemeemme—cccccmmmmmmmmmeemem——cmem-memooo—ososoosooo-oocoooosocoos
C
C === 2 3 4 5 6 T==

IMPLICIT INTEGER(A-E,G-2)
C

PARAMETER (MAX=250, RPTOFF=1,FMISS=-9999 ., INDEXCK=5,BPR=960, ID=0

#,BPW:GO,DIM BUF=(1006t64—1) /BPW+1,DIM PK=(BPR-1) /BPW+1 ,DIM UN=58)
C

COMMON /DSU2/FUNITS (58) , FBASE (58) ,BITS (58) , OFFSET (58)
C

DIMENSION BUF (DIM BUF) ,PK(DIM PK) ,UN(DIM UN) ,FTRUE (DIM UN)
C

Cmmmm 2 DIMENSIONAL FTRUE
DIMENSION FTRUE2(8,6)
EQUIVALENCE (FTRUE (6) ,FTRUE2)

DATA LEVEL/4H.01C/,BUF/DIM BUF=0/

CALL DATE(DTE)
CALL TIME (TME)
PRINT 1,LEVEL,DTE,TME
1 FORMAT (*1QI24° ,A4,2A9)

100 CALL GETRPT(1,FMISS,FUNITS,FBASE,BITS,OFFSET, INDEXCK,ID
+ BPR,BPW,RPTOFF,BUF ,DIM BUF,PK,DIM PK,UN,DIM UN,FTRUE, JEOF)
IF (JEOF .NE.0)GOTO 900

PRINT 300, FTRUE

300 FORMAT(/’ DECADE ’,F4.0,’ MONTH ’,F3.0,’ BOX2 ’,F6.0,’ BOX10 ’
+,F4.0,° CHECKSWM *,F6.0/
8X,70°,7X,°1°,7X,727,7X, 3", 7X,*4° ,7X,’5”,7X, 6 ,7X, "N’/
+1X,’S’,7F8.2,F8.0/
+1X,’A’,7F8.2,F8.0/
+1X,’U’,7F8.2,F8.0/
+1X,’V?,7F8.2,F8.0/
+1X,'P?,7F8.2,F8.0/
+1X,'R’,7F8.1,F8.0/
ax.0 U F8.2,’ V *,F8.2," W ’,F8.2," W ’,F8.2,” W °,F8.2)

IF (BUF (2) .LT.MAX)GOTO 100

¢

900 PRINT «,’ REPORTS ’,BUF(2),’, EOF ’,JEOF
END
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(e=c==z============ ===z
BLOCK DATA DSU2
IMPLICIT INTEGER(A-E,G-2)
COMMON /DSU2/FUNITS(58),FBASE(58),BITS(SS),OFFSET(SB)
C
DATA FUNITS/Se1.
+,7+.01,1. ,7+.01,1. ,7¢.01,1. ,7+.01,1. ,7+.01,1. ,7+.1,1.
+,5«.01/
C
+,FBASE/179,440
+,7+-501,0 ,7.-8801,0 ,7+-10221,0 ,7+-10221,0 ,7#86999,0 ,7+-1,0
+,2%-10221,-522243,24-1/
C
Q,BITS/8,4,14,10,12,50'16,3t32/
C
+,0FFSET/
+ 16, 24, 28, 42, 52, 64, 80, 96,112,128,144,160,176,192,208,224
¢,240,256,272,288,304,320,336,352,368,384,400,416,432,448,464,480
4,496,512,528,544,560,576,592,608,624,640,656,672,688,704,720,736
+,752,768,784,800,816,832,848, 864,896, 928/
END
c -

----- SEE QIS FOR LISTINGS OF SUBROUTINES GETRPT AND RCDIN -----
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OO0

O

100

300

301

PROGRAM QL14

--READ AND PRINT MST3

--RPTIN, BUFFER IN, UNIT, LENGTH, GBYTE/S, DATE AND TIME ARE

MACHINE-DEPENDENT ROUTINES AND FUNCTIONS. SEE COADS RELEASE 1
SUPPLEMENT H FOR A DESCRIPTION OF THEIR BEHAVIOR. BPW IS A
PARAMETER WHICH MUST BE SET TO THE NUMBER OF BITS PER MACHINE
WORD .

3 4 =5====== 6 ==7==

N

LEVEL AUTHOR DATE DESCRIPTION

.01C. SL 85/01/25. REVISED COMMENTS.

== 2 == 4 3 6 T1==

£
IMPLICIT INTEGER(A-E,G-2Z)

PARAMETER (MAX=60, RPTOFF=1, FMISS=-9999 . , INDEXCK=5,BPR=3712,ID=0

COADS

+,BPW=60,DIM BUF=(1006+64-1) /BPW+1,DIM PK=(BPR-1)/BPW+1,DIM UN=271)

COMMON /MST3/FUNITS (271) ,FBASE (271) ,BITS(271) ,0FFSET(271)
DIMENSION BUF (DIM BUF),PK(DIM PK),UN(DIM UN) FTRUE(DIM UN)

--2 DIMENSIONAL FTRUE

DIMENSION FTRUE2(19,14)
EQUIVALENCE (FTRUE(6),FTRUE2)

DATA LEVEL/4H.01C/,BUF/DIM BUF»0/

CALL DATE(DTE)
CALL TIME (TME)
PRINT 1,LEVEL,DTE,TME
FORMAT (1QL14°, A4, 2A9)

CALL GETRPT(1,FMISS,FUNITS,FBASE,BITS,OFFSET, INDEXCK, ID
+ BPR,BPW,RPTOFF ,BUF, DIM BUF,PK,DIM PK,UN,DIM UN,FTRUE, JEOF)
IF (JEOF .NE.0) GOTO 900

PRINT 300, (FTRUE(I),I=1,5)

FORMAT(/’ YEAR ’,F5.0,’ MONTH ’,F3.0,” BOX2 ’,F6.0
+,? BOX10 ’,F4.0,’ CHECKSUM ’,F6.0/

+OX,7X, 'D?,7X, "HY 7X, X7, 7X, Y7, 7X, N 7X, M2 7X, *S?
e LTX.07.7X,717,7X,727,7X, 737, 7X, 477X, 5" 7X, 6°)
PRINT 301, ((FTRUE2(I,J),J=1,14),1=1,19)

FORMAT (1X, °S » F8.1,3F8.2,F8.0,9F8.2/
+1X,’A » F8.1,3F8.2,F8.0,9F8.2/
+1X, W » F8.1,3F8.2,F8.0,9F8.2/
+1X,°U ' F8.1,3F8.2,F8.0,9F8.2/
+1X,°V » F8.1,3F8.2,F8.0,9F8.2/
+1X,’P »'F8.1,3F8.2,F8.0,9F8.2/
+1X,°C ' F8.1,3F8.2,F8.0,9F8.1/
+1X,°Q » F8.1,3F8.2,F8.0,9F8.2/
+1X, 'R » F8.1,3F8.2,F8.0,9F8.1/
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8.

+1X,*5-A ', F8.
+1X, 7 (S-A) *W ’.F8.
+1X,’QS-Q ’ F8.
OIX, ’ (QS'Q) W’ ’ F

+1X, WU ' F8.
+1X, "WeV ' F8.
+1X, "UsA ' F8.
+1X, 'VeA ' F8.
+1X, °UsQ »F8.
+1X, 'VeQ » F8

IF (BUF (2) .LT.MAX)GOTO 100
PRINT »,’ REPORTS *,BUF(2),’, EOF ’,JEOF

END

1,3F8.
1,3F8.
1,3F8.
1,3F8.
1,3F8.
1,3F8.
1,3F8.
1,3F8.
1,3F8.

1,3F8

NNNNDNNODNNDNN

L

mTTTTThIMmM T
Qo 00 00 0 GO 00 OO OO 0O O
(=
©o
m
@

BLOCK DATA MST3

IMPLICIT INTEGER(A-E,G-2)

COMMON /MST3/FUNITS(271) ,FBASE(271) ,BITS(271),0FFSET (271)

DATA FUNITS/5=1.
01,19=1.

+,19%.2,57%.
.01, .
.01, .1
.01, .
.01, .
.01, .
.01, .
.01, .
01, .
.01, .

+,6+.01,.
+,6« .01, .
+,6+.01,.
+,6+.01,.
+,6+.01,.
+,6+.01,.
+,6«.01,.
+,6+«.01,.
+,6+.01,.

—

-

et el e

- = e . e e o~ o~

1

b ok pd pd b pd b

) -

i
s
3
L
2
’
?
’

DATA FBASE/1799,4<0

+,1924 57+«-1,19%0
+,-501,-8801,-1,2+-10221,86999,3s-1
+,-6301,-10001,-4001,-10001,2+-30001,2%-20001,2%-10001

+,19+-1

+,-501,-8801,-1,2+-10221,86999, 3+-1
+,-6301,-10001,-4001,-10001 , 2¢-30001 , 2+~20001, 2+-10001
+,-501,-8801,-1,2%-10221,86999, 3s-1
+,-6301,-10001,-4001,-10001, 2+-30001, 2+-20001 , 2+-10001
+,-501,-8801,-1,2+-10221, 86999, 3+-1
+,-6301,-10001,-4001,-10001, 2+-30001 , 24-20001 , 2+-10001
+,-501,-8801,-1,2s-10221,86999,3+-1
+,-6301,-10001,-4001,-10001,2%-30001, 2+-20001 , 2+-10001
+,-501,-8801,-1,2%-10221,86999, 3¢-1
+,-6301,-10001,-4001,-10001, 2¢-30001, 2+ -20001 , 2¢-10001
+,-501,-8801,-1,2+-10221,86999,3s-1
+,-6301,-10001,-4001,-10001,2+-30001, 2+-20001 , 2+-10001
+,-501,-8801,-1,2+-10221,86999, 3+-1
+,-6301,-10001,-4001,-10001, 2+-30001 , 2%-20001 , 2% -10001/

O e e b s s

L

.01,7=.
.01,7+«.
.01,7«.
.01,7=.
.01,7=.
.01, 7.
.01,7».
.01,7s.
01,7«

i e T S

DATA BITS/8,4,14,10,12,76+8,190+16/

DATA OFFSET/ 16, 24, 28, 42, 52, 64

+, 72, 80, 88, 96,104,112,120,128,136,144,152,160,168,176,184,192
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+,200,208,216,224,232, 240,248,256, 264,272, 280,288,296, 304,312,320
+.328.336,344,352,360,368,376,384,392,400, 408,416,424, 432,440,448
+.456.464 472,480,488 ,496,504,512,520,528,536,544,552,560,568,576
+.584.592,600,608,616,624,632,640,648,656,664,672,688,704,720,736
+.752.768,784 800,816 ,832,848,864,880,896,912,928,944,960,976,992
+,1008,1024,1040,1056,1072,1088,1104,1120,1136,1152,1168,1184,1200
+.1216,1232,1248,1264,1280,1296,1312,1328,1344,1360,1376,1392,1408
+.1424,1440,1456,1472,1488,1504,1520,1536,1552,1568,1584,1600,1616
+.1632,1648,1664,1680,1696,1712,1728,1744,1760,1776,1792,1808,1824
+.1840,1856,1872,1888,1904,1920,1936,1952,1968,1984, 2000, 2016,2032
+.2048, 2064 , 2080, 2096 ,2112,2128, 2144, 2160,2176,2192, 2208, 2224 2240
+ 225622722288 ,2304,2320,2336,2352, 2368, 2384,2400, 2416, 2432, 2448
+. 24642480 ,2496,2512,2528, 2544, 2560, 2576, 2592, 2608, 2624, 2640, 2656
+.2672,2688,2704,2720,2736,2752,2768,2784,2800,2816, 2832, 2848, 2864
+. 288028962912, 2928, 2944,2960,2976,2992, 3008, 3024, 3040, 3056, 3072
+ 30883104 ,3120,3136,3152,3168,3184,3200,3216,3232,3248, 3264, 3280
+ 3296.,3312,3328,3344,3360,3376,3392,3408,3424,3440,3456,3472,3488
+ 3504 352035363552, 3568, 3584, 3600, 3616, 3632, 3648, 3664, 3680, 3696/
END
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300

900

PROGRAM QL16

--READ AND PRINT TRP1
--RPTIN, BUFFER IN, UNIT, LENGTH, GBYTE/S, DATE AND TIME ARE

MACHINE-DEPENDENT ROUTINES AND FUNCTIONS. SEE COADS RELEASE 1
SUPPLEMENT H FOR A DESCRIPTION OF THEIR BEHAVIOR. BPW IS A
PARAMETER WHICH MUST BE SET T0 THE NUMBER OF BITS PER MACHINE
WORD.

3 4 5 =6=========7==

N

LEVEL AUTHOR DATE DESCRIPTION

.01C. SL 85/01/25. REVISED COMMENTS.

COADS

=== 2 3 4 s 6 ==

£ ~
IMPLICIT INTEGER(A-E,G-2)

PARAMETER (MAX=250,RPTOFF=1,FMISS=0. , INDEXCK=5 , BPR=256 , ID=0
+,BPW=60,DIM BUF=(1006+64-1) /BPW+1,DIM PK=(BPR-1) /BPW+1,DIM UN=23)

COMMON /TRP1/FUNITS (23) ,FBASE (23) ,BITS(23) ,0FFSET (23)
DIMENSION BUF (DIM BUF),PK(DIM PK),UN(DIM UN),FTRUE(DIM UN)

--2 DIMENSIONAL FTRUE

DIMENSION FTRUE2(6,3)
EQUIVALENCE (FTRUE(6),FTRUE2)

DATA LEVEL/4H.01C/,BUF/DIM BUF=0/

CALL DATE (DTE)
CALL TIME(TME)

PRINT 1,LEVEL,DTE,TME
FORMAT (*1QL16°, A4, 2A9)

CALL GETRPT(1,FMISS,FUNITS,FBASE,BITS,OFFSET,INDEXCK, ID
+,BPR, BPW,RPTOFF ,BUF ,DIM BUF,PK,DIM PK,UN,DIM UN,FTRUE, JEOF)
IF (JEOF .NE.0)GOTO 900

PRINT 300, FTRUE
FORMAT (/* YEAR ’,F5.0,’ MONTH ’,F3.0,’ BOX2 ’,F6.0,” BOX10 ’,F4.0
+,’ CHECKSUM *,F5.0/

+,9%,°S *,6X,’A *,6X,’U *,6X,’V ' 6X,’P *,6X,’R */
+,1X, NI’ ,6F8.0/

+,1X,’NL’,6F8.0/

+,1X,’NU’ ,6F8.0)

IF (BUF (2) .LT.MAX)GOTO 100

PRINT «,’ REPORTS ’,BUF(2),’, EOF ’,JEOF
END

BLOCK DATA TRP1
IMPLICIT INTEGER(A-E,G-2)
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COMMON /TRP1/FUNITS (23),FBASE(23) ,BITS(23),0FFSET(23)

C
DATA FUNITS/S5s1.
+,1841./
C
+,FBASE/1799,4+0
+,18+0/
C
+,BITS/8,4,14,10,12
+,6+12,12+10/
C
+,0FFSET/ 16, 24, 28, 42, 52
+, 64, 76, 88,100,112,124,136,146,156,166,176,186,196,206,216,226
+,236,246/ '
END
T ———
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OO OD
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1

C

100

300

900

PROGRAM QL21

-READ AND PRINT CMRS
-RPTIN, BUFFER IN, UNIT, LENGTH, GBYTE/S, DATE AND TIME ARE

MACHINE-DEPENDENT ROUTINES AND FUNCTIONS. SEE COADS RELEASE 1
SUPPLEMENT H FOR A DESCRIPTION OF THEIR BEHAVIOR. BPW IS A
PARAMETER WHICH MUST BE SET TO THE NUMBER OF BITS PER MACHINE
WORD .

— n
£

w
o
4l
D
~
1
ft

----------- REVISION HISTORY~-mnememecmmemmeemmsceccmmemmccmcmcmman

LEVEL AUTHOR DATE DESCRIPTION

.01C. SL 85/01/25. REVISED COMMENTS.

COADS

===]== 3 4

IMPLICIT INTEGER(A-E,G-2Z

PARAMETER (MAX=300, RPTOFF=1, FMISS=-999 .9, INDEXCK=35 ,BPR=192, ID=0
+,BPW=60,DIM BUF=(1006+64-1) /BPW+1,DIM PK=(BPR-1)/BPWs1,DIM UN=35)

COMMON /CMRS/FIELD (35) ,FTRUEL (35) , FTRUEU(35) , FUNITS (35)
+,FBASE (35) ,BITS(35) , OFFSET(35)

DIMENSION BUF (DIM BUF),PK(DIM PK) ,UN(DIM UN),FTRUE (DIM UN)
DATA LEVEL/4H.01C/,BUF/DIM BUF+0/

CALL DATE (DTE)

CALL TIME (TME)

PRINT 1,LEVEL,DTE,TME
FORMAT (*1QL217, A4, 2A9)

CALL GETRPT(1,FMISS,FUNITS, FBASE,BITS,OFFSET, INDEXCK,ID
+,BPR,BPW,RPTOFF BUF ,DIM BUF,PK,DIM PK,UN,DIM UN,FTRUE, JEOF)
IF (JEOF .NE .0)GOTO 900

PRINT 300, (FIELD(I),FTRUE(I),I=1,DIM UN)
FORMAT (6 (1X,A5,F7.1))
IF (BUF (2) .LT.MAX)GOTO 100

PRINT «,” REPORTS ’,BUF(2),’, EOF ’,JEOF
END

BLOCK DATA CMR5
IMPLICIT INTEGER(A-E,G-2)

COMMON /CMRS /FIELD (35) , FTRUEL (35) , FTRUEU(35) , FUNITS (35)
+ FBASE(35) ,BITS(35) ,0FFSET(35)

DATA FIELD/S8HBOX10 ,BHMUNTH ,8HBOX2  ,BHYEAR  ,8HDAY

+8HHOUR  , BHX , BHY ,8HS ,8HBI ,8HA
+8HDP ,BHTI ,8HU ,BHV ,8HDI , BHWI
+8HP , 8HC , 8HNH ,BHCL , 8HH , BHHI
+8HCM , 8HCH ,8HST ,8HPW ,8HCD ,8HLF
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+8HSF , BHAF , 8HRF , BHWF , BHPF , BHCK /
C
DATA FTRUEL/3+1.,1800.,1.,3+0.,-5.,0.,-88.,2+0.,24-102.2,2+0.,870.
+,17+0./
C
DATA FTRUEU/648.,12.,16202.,2054.,31.,23.,2+2.,40.,2.,58.,70.,5.
c *,2t102.2,5.,1.,1074.6,2#9.,2‘10.,1.,2'10.,7.,99.,999.,0.,5-2.,30./
DATA FUNITS/6s1.,3s.1,1.,2+.1,1.,2x.1,2+1.,.1,17+1./
C
DATA FBASE/3+0,1799,0,3+-1,-51,-1,-881,2¢-1,24-1023,2+-1,8699
+,16+-1,0/
C
DATA BITS/10,4,14,8,45,9,2,11,10,3,2+11,3,2,11,4+4,2,3+4,7,10
+,1,5#2,5/
C
C RPTOFF O
C DATA OFFSET/
C + 64, 74, 78, 92,100,105,110,115,120,129,131,142,152,155,166,177
C 0,180,182,193,197,201,205,209,211,215,219,223,230,240,241,243,245
¢ +,247,249,251/
C
C RPTOFF 1
DATA OFFSET/
+ 0, 10, 14, 28, 36, 41, 46, 51, 56, 65, 67, 78, 88, 91,102,113
+,116.118,129,133,137,141,145,147,151,155,159,166,176,177,179, 181
+.183,185,187/
END
C
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PROGRAM QL28
-READ AND PRINT MSTG1 GROUP 3

-RPTIN, BUFFER IN, UNIT, LENGTH, GBYTE/S, DATE AND TIME ARE
MACHINE-DEPENDENT ROUTINES AND FUNCTIONS. SEE COADS RELEASE 1
SUPPLEMENT H FOR A DESCRIPTION OF THEIR BEHAVIOR. BPW IS A
PARAMETER WHICH MUST BE SET TO THE NUMBER OF BITS PER MACHINE

WORD.
3

N
E-
‘al
A
O

COADS

. REVISION HISTORY-ocmcme oo eecme e ccmccmee e

LEVEL AUTHOR DATE DESCRIPTION

.01C. SL 85/01/25. REVISED COMMENTS.

=== 2 3 4 S 6

IMPLICIT INTEGER(A-E,G-2)

PARAMETER (MAX=400,RPTOFF=1,FMISS=-9999 . , INDEXCK=5,BPR=384 , ID=3

+,BPW=60,DIM BUF=(1006+64-1) /BPW+1,DIM PK=(BPR-1) /BPW+1,DIM UN=37)

COMMON /MSTG1/FUNITS(37),FBASE(37),BITS(37),0FFSET(37)

DIMENSION BUF (DIM BUF),PK(DIM PK) ,UN(DIM UN),FTRUE (DIM UN)
--2 DIMENSIONAL FTRUE

DIMENSION FTRUE2(4,8)
EQUIVALENCE (FTRUE(6),FTRUE2)

DATA LEVEL/4H.01C/,BUF/DIM BUFs0/

CALL DATE (DTE)

CALL TIME (TME)

PRINT 1,LEVEL,DTE,TME
FORMAT (*1QL28°, A4, 2A9)

CALL GETRPT(1,FMISS,FUNITS, FBASE,BITS,OFFSET, INDEXCK, ID
+,BPR,BPW,RPTOFF ,BUF ,DIM BUF,PK,DIM PK,UN,DIM UN,FTRUE , JEOF)

IF (JEOF .NE.0)GOTD 900

CALL WRMSTG1 (FTRUE)
IF (BUF (2) .LT.MAX)GOTO 100

PRINT «,’ REPORTS ’,BUF(2),’, EOF ’,JEOF
END

100

SUBROUTINE WRMSTG1 (FTRUE)
IMPLICIT INTEGER(A-E,G-2)

DIMENSION FTRUE (37)

PRINT 100, (FTRUE (1), I=1,5)

+, ((FTRUE (5+{J-1)4+1),J=1,8),1=1,4)

FORMAT (/° YEAR *,F5.0,” MONTH *,F3.0,’ BOX2 ’,F6.0
+,” BOX10 ’,F4.0,’ CHECKSWM ’,F6.0/

+9X,7X, 737, 7X, 'M?, 7X,°N’ ,7X, ’E> 7, *D?, 7X, *H’ , 7X, ’X*, 7, ’Y*/

+1X,°’S ',2F8.2,F8.0,F8.2,F8.0,3F8.1/
- H31 -




Directory  Table of Contents O

Jan 25 16:17 1985 ql28 Page 2

+1X, A »,2F8.2,F8.0,F8.2,F8.0,3F8.1/
+1X,°Q » 2F8.2,F8.0,F8.2,F8.0,3F8.1/
+1X, 'R »'2F8.1,F8.0,F8.1,F8.0,3F8.1)
END

C GROUP 3

COADS

BLOCK DATA MSTG1
IMPLICIT INTEGER(A-E,G-2)

C
COMMON /MSTGI/FUNITS(37),FBASE(37),BITS(37),UFFSET(37)
C
DATA FUNITS/1., 1., 1., 1., 1.
+,1.E-2, 1.E- 2, 1.E-2, 0.1
+,1.E-2, 1.E-2, 1.E-2, 0.1
+,1.,, 1., 1., 1.
+,1.E-2, 1.E-2, 1.E-2, 0.1
+,2., 2., 2., 2.
+,0.1, 0.1, 0.1, 0.1
+,0.2, 0.2, 0.2, 0.2
+,0.2, 0.2, 0.2, 0.2/
C
DATA FBASE/1799., 0., 0., 0., O
+,-501., -8801., ~-1., -1l.
+,-501., -8801., ~-1., ~-1.
+,0.,, 0., 0., O.
+,-1., -1., =-1., -1
+,0., 0., 0., O.
e,-1., -1., -1., -1.
+,-.5, -.5, -.5, -.5
+,-.5, -.5, -.5, -.5/
C
DATA BITS/8,4,14,10,12,16%16,16+4/
C
DATA OFFSET
+/ 16, 24, 28, 42, 52, 64, 80 96,112,128
+,144,160,176,192,208,224,240, 256,272,288
. 304 320,324,328,332,336,340,344, 348,352
+ 356 360,364,368,372,376, 380/
END
C
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PROGRAM QL29
READ AND PRINT MSTG1 GROUP 4

RPTIN, BUFFER IN, UNIT, LENGTH,
MACHINE-DEPENDENT ROUTINES AND FUNCTIONS.
PARAMETER WHICH
WORD.

MUST BE SET TO THE NUMBER

2

]
~

SUPPLEMENT H FOR A DESCRIPTION OF THEIR BEH

COADS

GBYTE/S, DATE AND TIME ARE

SEE COADS RELEASE 1
AVIOR. BPW IS A
OF BITS PER MACHINE

o

REVISION HISTORY
LEVEL AUTHOR DATE DESCRIPTION

.01C. SL 85/01/25. REVISED COMMENTS.

OO A

2 3
IMPLICIT INTEGER(A-E,G-2)

(@}

PARAMETER (MAX=400
+,BPW=60,DIM BUF=(

,RPTOFF=1,FMISS=-9999. , IN
1006+64-1) /BPW+1,DIM PK=(

COMMON /MSTG1/FUNITS (37) ,FBASE (37) ,BITS (37

DEXCK=5,BPR=384, ID=4
BPR-1) /BPW+1,DIM UN=37)

) ,OFFSET (37)

DIMENSION BUF (DIM BUF),PK(DIM PK),UN(DIM UN),FTRUE (DIM UN)

2 DIMENSIONAL FTRUE
DIMENSION FTRUE2(4,8)
EQUIVALENCE (FTRUE (6) ,FTRUE2)

DATA LEVEL/4H.01C/,BUF/DIM BUF=0/

CALL DATE(DTE)
CALL TIME(TME)

PRINT 1,LEVEL,DTE,TME
FORMAT (*1QL29°, A4, 2A9)

CALL GETRPT(1,FMISS,FUNITS,FBASE,BITS,OFFS
+,BPR,BPW,RPTOFF,BUF,DIM BUF,PK,DIM PK.UN,D
IF (JEOF .NE.0)GOTO 900

CALL WRMSTG1 (FTRUE)
IF (BUF (2) .LT.MAX)GOTO 100

PRINT «,’ REPORTS ’,BUF(2),’, EOF *, JEOF
END

ET, INDEXCK, ID
IM UN,FTRUE, JEOF)

SUBROUTINE WRMSTG1 (FTRUE)
IMPLICIT INTEGER(A-E,G-Z)
DIMENSION FTRUE(37)
PRINT 100, (FTRUE(I),I=1,5)
0,((FTRUE(S*(J-l)t4+I),J=1,8),I=1,4)
100
+,’ BOX10 ’,F4.0,” CHECKSWM ’,F6.0/
+9X,7X, 73", 7X, M’ ,7X, 'N’
+1X,°W ',2F8.2,F8.0,F8.2,F8.0,3F8.1/

- H33 -
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FORMAT (/° YEAR ,F5.0,’ MONTH *,F3.0, BOX2 ’,F6.0
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+1X,°U ’,2F8.2,F8.0,F8 2,F8.0,3F8.1/
+1X,°’V ' ,2F8.2,F8.0,F8.2,F8.0,3F8 1/
+1X,°’P » 2F8.2,F8.0,F8.2,F8.0,3F8 1)
END

(=====z=================C0ROUP 4=z=============

BLOCK DATA MSTG1
IMPLICIT INTEGER(A-E,G-Z)

COMMON /MSTG1/FUNITS (37) ,FBASE (37) ,BITS(37),0FFSET(37)

C
DATA FUNITS/1., 1., 1., 1., 1
+,1.E-2, 1.E-2, 1.E-2, 1.E-2
+,1.E-2, 1.E-2, 1.E-2, 1.E-2
+,1., 1., 1., 1.
+,1.E-2, 1.E-2, 1.E-2, 1.E-2
“2., 2., 2., 2.
+,0.1, 0.1, 0.1, 0.1
+,0.2, 0.2, 0.2, 0.2
+,0.2, 0.2, 0.2, 0.2/
C
DATA FBASE/1799., ©O0., 0., 0., O.
+,-1., =10221., -10221., 86999.
+,-1., -10221., -10221., 86999.
+,0., 0., 0., O
«,-1., -1., -1., -1.
+,0., 0., 0., O.
+,-1., -1., -1., -1.
+,-.5, -.5, -.5, -.5
+,-.5, -.5, -.5, -.5/
C
DATA BITS/8,4,14,10,12,16+16,16=4/
C
DATA OFFSET
+/ 16, 24, 28, 42, 52, 64, 80, 96, 112,128
+,144,160,176,192,208,224,240,256,272, 288
+ 304 320, 324,328,332, 336,340,344 ,348,352
+,356,360,364,368,372,376, 380/
END
c o e e e o e o e e

----- SEE QI9 FOR LISTINGS OF SUBROUTINES GETRPT AND RCDIN -----
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OO

o

1
C

100

C
900

PROGRAM QL 30

--READ AND PRINT MSTGl GROUP 5
--RPTIN, BUFFER IN, UNIT, LENGTH, GBYTE/S, DATE AND TIME ARE

MACHINE-DEPENDENT ROUTINES AND FUNCTIONS. SEE COADS RELEASE 1
SUPPLEMENT H FOR A DESCRIPTION OF THEIR BEHAVIOR. BPW IS A
PARAMETER WHICH MUST BE SET TO THE NUMBER OF BITS PER MACHINE
WORD .

3

N
H
o
[0,
)

----------- REVISION HISTORY= - oo mmc oo oo
LEVEL AUTHOR DATE DESCRIPTION

.01C. SL 85/01/25. REVISED COMMENTS.

2
IMPLICIT INTEGER(A-E,G-2)

PARAMETER (MAX=400,RPTOFF=1,FMISS=-9999 ., INDEXCK=5, BPR=384, ID=5
+,BP¥=60,DIM BUF=(1006+64-1) /BPW+1,DIM PK=(BPR-1) /BPW+1,DIM UN=37)

COMMON /MSTG1/FUNITS (37) ,FBASE (37) ,BITS (37) , OFFSET (37)
DIMENSION BUF (DIM BUF) ,PK(DIM PK),UN(DIM UN),FTRUE (DIM UN)

--2 DIMENSIONAL FTRUE

DIMENSION FTRUE2(4,8)
EQUIVALENCE (FTRUE(6),FTRUE2)

DATA LEVEL/4H.01C/,BUF /DIM BUF=0/

CALL DATE (DTE)
CALL TIME (TME)

PRINT 1,LEVELDTE,TME
FORMAT (*1QL30°, A4, 249)

CALL GETRPT(1,FMISS,FUNITS,FBASE,BITS, OFFSET, INDEXCK, ID
+,BPR,BPW,RPTOFF , BUF, DIM BUF,PK,DIM PK,UN,DIM UN,FTRUE, JEOF)
IF (JEOF .NE.0)GOTO 900

CALL WRMSTG1 (FTRUE)
IF (BUF (2) .LT.MAX)GOTO 100

PRINT =, REPORTS *,BUF(2),’, EOF *, JEOF
END

C

100

SUBROUTINE WRMSTG1 (FTRUE)

IMPLICIT INTEGER(A-E,G-2)

DIMENSION FTRUE (37)

PRINT 100, (FTRUE(I),I=1,5)
¢,((FTRUE(5+(J-])‘4+I),J=1,8),I=1,4)

FORMAT (/* YEAR ’,F5.0,’ MONTH ',F3.0,’ BOX2 ’,F6.0

+,’ BOX10 *,F4.0,’ CHECKSW ’,F6.0/

S9X,7X, 737 7X, "M 7X, N, 7X, B2, 7X, 'D?, 7X, PH? L TX, X2, 7X, Y
+1X.°C ’,2F8.1,F8.0,F8.1,F8.0,3F8.1/
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+1X, 'R ' 2F8.1,F8.0,F8.1,F8.0,3F8.1/
+1X, "WsU » 2F8.1,F8.0,F8.1,F8.0,3F8.1/
+1X, "WaV »,2F8.1,F8.0,F8.1,F8.0,3F8.1)
END
c GROUP 5 == -

BLOCK DATA MSTG1
IMPLICIT INTEGER(A-E,G-2)

C
COMMON /MSTGI/FUNITS(37),FBASE(37),BITS(37),0FFSET(37)
C
DATA FUNITS/1., 1., 1., 1., 1.
+,0.1, 0.1, 0.1, 0.1
+,0.1, 0.1, 0.1, 0.1
+,1., 1., 1., 1.
+0.1, 0.1, 0.1, 0.1
«,2., 2., 2., 2
+,0.1, 0.1, 0.1, 0.1
+,0.2, 0.2, 0.2, 0.2
+,0.2, 0.2, 0.2, 0.2/
C
DATA FBASE/1799., 0., 0., 0., O.
+,-1., -1., -30001., -30001.
+,-1., -1., =-30001., -30001.
+,0., 0., 0., O.
+,-1., -1., -1., -1.
+,0., 0., 0., O.
+,-1., -1., -1., -1.
+-.5, -.5, -.5, -.5
+,-.5, -.5, -.5, -.5/
C
DATA BITS/8,4,14,10,12,16+16,16s4/
C
DATA OFFSET
+/ 16, 24, 28, 42, 52, 64, 80, 96,112,128
0,144,160,176,192,208,224,240,256,272,288
+,304,320,324,328,332,336,340,344,348,352
+,356,360,364,368,372,376,380/
END
c ____________________
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a¥aXalala¥a¥alala¥alelaXa¥alale]

(@]

1
C
100

900
c

PROGRAM QL31

--READ AND PRINT MSTG1 GROUP 6
--RPTIN, BUFFER IN, UNIT, LENGTH, GBYTE/S, DATE AND TIME ARE

MACHINE-DEPENDENT ROUTINES AND FUNCTIONS. SEE COADS RELEASE 1
SUPPLEMENT H FOR A DESCRIPTION OF THEIR BEHAVIOR. BPW IS A
PARAMETER WHICH MUST BE SET TO THE NUMBER OF BITS PER MACHINE

WORD .

===1 2 ====3 4 5 6 ==
----------- REVISION HISTORY--ccmmemmmm e
LEVEL AUTHOR DATE DESCRIPTION

.01C. SL 85/01/25. REVISED COMMENTS.

o e o o o = - - - - - - - - - -

===1 2 3 4 5 6 ==
IMPLICIT INTEGER(A-E,G-2)

PARAMETER (MAX=400,RPTOFF=1, FMISS=-9999 . , INDEXCK=5,BPR=384 , ID=6
+,BPW=60,DIM BUF=(1006+64-1) /BPW+1,DIM PK=(BPR-1) /BPW+1,DIM UN=37)

COMMON /MSTG1/FUNITS (37) ,FBASE (37) ,BITS(37),0FFSET(37)
DIMENSION BUF (DIM BUF),PK(DIM PK) ,UN(DIM UN),FTRUE (DIM UN)

--2 DIMENSIONAL FTRUE

DIMENSION FTRUE2(4,8)
EQUIVALENCE (FTRUE (6) ,FTRUE2)

DATA LEVEL/4H.01C/,BUF/DIM BUF+0/

CALL DATE (DTE)
CALL TIME (TME)

PRINT 1,LEVEL,DTE,TME
FORMAT (*1QL317, A4, 2A9)

CALL GETRPT(1,FMISS,FUNITS,FBASE,BITS,OFFSET, INDEXCK,ID
+,BPR,BPW,RPTOFF ,BUF ,DIM BUF,PK,DIM PK,UN,DIM UN,FTRUE, JEOF)
IF (JEOF .NE.0)GOTO 900

CALL WRMSTG1 (FTRUE)
IF (BUF (2) .LT.MAX)GOTO 100

PRINT «,’ REPORTS ’,BUF(2),’, EOF ’,JEOF
END
cs=sc=sssssssscEsss==Ssss==s===

100

SUBROUTINE WRMSTG1 (FTRUE)
IMPLICIT INTEGER(A-E,G-2)

DIMENSION FTRUE(37)

PRINT 100, (FTRUE(1),1=1,5)

+, ((FTRUE (5+ (J-1) »441) , J=1,8) ,I=1,4)

FORMAT(/’ YEAR ,F5.0,’ MONTH ’,F3.0,’ BOX2 ’,F6.0

+,? BOX10 ’,F4.0,’ CHECKSWM ’,F6.0/

+8X,7X,°3°,7X, 'M*, 7, °N? , 7X, ’E?, 7X, "D’ 7X, "H’, 7X, 'X’, 7X, ’Y?/
+1X, ’S-A »,2F8.2,F8.0,F8.2,F8.0,3F8.1/
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+1X,? (S-A)«W *,2F8.1,F8.0,F8.1,F8.0,3F8.1/
+1X.’Q5-Q  ’,2F8.2,F8.0,F8.2,F8.0,3F8.1/
+1X. 7 (QS-Q)*W’,2F8.1,F8.0,F8.1,F8.0,3F8.1)

END

C========

GROUP 6
BLOCK DATA MSTG1
IMPLICIT INTEGER(A-E,G-2)

COMMON /MSTG1/FUNITS(37) , FBASE (37) ,BITS (37) ,0FFSET (37)

DATA FUNITS/1., 1., 1., 1., 1.
1.E-2, 0.1, -

PN R R R R A 4

DATA FBASE/1799., , 0., 0., O.
+,-6301., -10001., -4001., =-10001.
+,-6301., -10001., -4001., -10001.

+
©
°
o
)

ool a1, f1., -1,

-1.

+
©
°
o
1~ o-

) .5
) "5: 5/
DATA BITS/8,4,14,10,12,16+16,16s4/

DATA OFFSET

+/ 16, 24, 28, 42, 52, 64, 80, 96,112, 128
+,144,160,176,192,208,224,240, 256 272,288
+,304,320,324,328,332,336,340,344, 348,352
+,356,360,364,368,372,376, 380/

END
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OO NON

o

)

00

-

PROGRAM QL32

-READ AND PRINT MSTG1 GROUP 7
-RPTIN, BUFFER IN, UNIT, LENGTH, GBYTE/S, DATE AND TIME ARE

MACHINE-DEPENDENT ROUTINES AND FUNCTIONS. SEE COADS RELEASE 1
SUPPLEMENT H FOR A DESCRIPTION OF THEIR BEHAVIOR. BPW IS A
PARAMETER WHICH MUST BE SET TO THE NUMBER OF BITS PER MACHINE
WORD .

===1

2 4 I3 f I==

N
4

LEVEL AUTHOR DATE DESCRIPTION

.01C. SL 85/01/25. REVISED COMMENTS.

===1 2 3 4 5 6 T==

IMPLICIT INTEGER(A-E,G-2)

PARAMETER (MAX=400, RPTOFF=1, FMISS=-9999 . , INDEXCK=5, BPR=384, ID=7
+,BPW=60,DIM BUF=(1006+64-1) /BPW+1,DIM PK=(BPR-1)/BPW+1,DIM UN=37)

COMMON /MSTG1/FUNITS (37) ,FBASE(37) ,BITS(37),0FFSET(37)
DIMENSION BUF (DIM BUF),PK(DIM PK) ,UN(DIM UN),FTRUE(DIM UN)

--2 DIMENSIONAL FTRUE

DIMENSION FTRUE2(4,8)
EQUIVALENCE (FTRUE(6),FTRUE2)

DATA LEVEL/4H.01C/,BUF/DIM BUFs0/

CALL DATE (DTE)
CALL TIME (TME)

PRINT 1,LEVEL,DTE,TME
FORMAT (*1QL32°,A4,2A9)

CALL GETRPT(1,FMISS,FUNITS,FBASE,BITS,OFFSET, INDEXCK, ID
+,BPR,BPW,RPTOFF ,BUF ,DIM BUF,PK,DIM PK,UN,DIM UN,FTRUE, JEOF)
IF (JEOF .NE.0)GOTO 900

CALL WRMSTG1 (FTRUE)
IF (BUF (2) .LT.MAX)GOTO 100

PRINT »,’ REPORTS ’,BUF(2),’, EOF ’,JEOF
END

COADS

100

SUBROUTINE WRMSTG1 (FTRUE)
IMPLICIT INTEGER(A-E,G-2)

DIMENSION FTRUE(37)

PRINT 100, (FTRUE(I),I=1,5)

+, ((FTRUE (5+ (J-1) #4+1) , J=1,8) ,1=1,4)

FORMAT (/’ YEAR *,F5.0,’ MONTH ’,F3.0,’ BOX2 ’,F6.0

+,’ BOX10 ’,F4.0,’ CHECKSWM ’,F6.0/

+9X,7X, 73" ,7X,'M?,7X, ’N?,7X, E?, 7X, ’D*, 7X, "H’ , 7X, *X*, 7, ’Y*/
+1X, 'UsA »,2F8.1,F8.0,F8.1,F8.0,3F8.1/
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+1X, "VaA » 2F8.1,F8.0,F8.1,F8.0,3F8.1/
+1X, 'UsQ ', 2F8.1,F8.0,F8.1,F8.0,3F8.1/
+1X, 'VsQ »,2F8.1,F8.0,F8.1,F8.0,3F8.1)
END

C======= =====GROUP 7

COADS

BLOCK DATA MSTG1
IMPLICIT INTEGER(A-E,G-2)

COMMON /MSTG1/FUNITS (37) ,FBASE(37),BITS(37),0FFSET (37)
DATA FUNITS/1., 1., 1., 1., 1.
1

.1, 0.1, 0.1
, 0.1,

o

1, 01

coomnvo=oO
oo

NN e b b
[y
-
o-

1

, O
, 0.
, O

0.2,

0
0
1
0
2.
1, 0.1
0
0
0

-

a1,

LR AR IR R R BN J

N =
coo-

2
2, 0.2/

DATA FBASE/1799., ., 0., 0., O.
+,-20001., -20001., ~-10001., ~-10001.
+,-20001., -20001., -10001., -10001.
+,0., 0., 0., O.
+,1., -1., =-1., -1.
+,0., 0., 0., O.

-1, -1., -1., -1.
+,-.5, -.5, -.5, -.5
+,-.5, -.5, -.5, -.5/

DATA BITS/8,4,14,10,12,16+16,16+4/

-

?

DATA OFFSET

+/ 16, 24, 28, 42, 52, 64, 80, 96,112,128
+,144,160,176,192,208,224,240,256 272,288
+,304,320,324,328,332,336,340, 344,348,352
+,356,360,364,368,372,376,380/

END
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C CONVERTED BY CONVRT: TSCON.01B 00100
PROGRAM RDINV 00110
C 00120
C ERBAAS XS AR A BRI R BB BRI F SRR AR H AR A SRR RIS AR RSN B R AN R AR R R R RS SRR B AR 00130
C 00140
C PURPOSE - READ PACKED INVENTORIES FOR PRE-70’S OR 00150
C 70°S DATA MADE BY PROGRAM DUPELIM 00160
C 00170
C WRITTEN BY -  JANE HISCOX 00180
C 00190
C BERRARSSR AR IR R AR RN AR AR AR AR AR AR AN AN R AR B R NSRS S SRR SRS R R B 00200
C e REVISION HISTORY-cemcmc e ccccc e cccecceccccc e eeeee 00210
C LEVEL AUTHOR DATE DESCRIPTION 00220
C 00230
C .01B. SL 85/01/30. REVISED COMMENTS; CONVERT FROM 00240
C TIMESHARING FORTRAN. 00250
€ mmmmec e ee 00260
C 00270
IMPLICIT INTEGER (A-2) 00280
CHARACTER=4 LEVEL 00290
C 00300
DIMENSION STORE (5000), CARD (50) 00310
C 00320
COMMON /QC/ INVNF (14,11) 00330
C 00340
DATA LEVEL /’'.01B’/, NSTORE, NSID, NCD, NDS/ 5000, 24, 50, 8/ 00350
DATA RQC, CQC/ 14, 11/, BITBOX, BITYR, BITIOD, BITGT / 10, B, 15, 00360
+20/ 00370
DATA IU, JU, OU / 1, 2, 5/ 00380
DATA CARD / 110, 116, 117, 118, 119, 128, 143, 150, 151, 152, 155, 00390
. 156, 184, 185, 186, 187, 188, 189, 192, 193, 194, 195, 00400
. 196, 197, 281, 555, 666, 849, 850, 876, 877, 878, 879, 00410
. 880, 881, 882, 888, 889, 891, 897, 898, 899, 900, 901, 00420
+ 902, 926, 927, 928, 999, 50/ 00430
C 00440
REWIND IU 00450
REWIND JU 00460
REWIND 0OU 00470
C 00480
DTE = DATE (K) 00490
TME = TIME (K) 00500
READ (JU,s,END=900) BOX 00510
WRITE (5,5) BOX, LEVEL, DTE, TME 00520
5 FORMAT (’1 INVENTORIES FOR BOX ’,I3,T60,’BY RDINV’,A,2X,2A10) 00530
C 00540
100 BUFFER IN (IU,0) (STORE(1), STORE(NSTORE)) 00550
IF (UNIT(IU) .LT. O) THEN 00560
OFF = 0 00570
NWORD = 1 00580
CALL GBYTE (STORE(NWORD), BOX10, OFF, BITBOX) 00590
IF (BOX10 .EQ. BOX) THEN 00600
OFF = OFFSET (OFF,NWORD,BITBOX) 00610
175 CALL GBYTE (STORE(NWORD), YEAR, OFF, BITYR) 00620
OFF = OFFSET (OFF,NWORD,BITYR) 00630
IF (YEAR .NE. 0) THEN 00640
YEAR = YEAR + 1799 00650
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WRITE (5,200) YEAR 00660
200 FORMAT (//’ YEAR = ’,I4,/1X, 00670
+ ’MO. IN OUT UNCERTAIN’, /1X,26(’=’)) 00680
SUIMI = 0 00690
SUM0 = 0 00700
SUMD = 0 00710
D0 225 M0 = 1,12 00720
CALL GETNUM (STORE, IMO, OFF, NWORD, BITIOD) 00730
CALL GETNUM (STORE, OMO, OFF, NWORD, BITIOD) 00740
CALL GETNW (STORE, DMO, OFF, NWORD, BITIOD) 00750
IF (IMO .NE. 0) WRITE (5,210) MO, IMO, OMO, DMD 00760
210 FORMAT (1X,I2,1X,216,3X,16) 00770
SUMI = SUMI + IMO 00780
SUM0 = SUMD + OMO 00790
SUMD = SUMD + DMO 00800
225 CONTINUE 00810
WRITE (5,250) SUMI, SUMO, SUMD 00820
250 FORMAT (1X,26(’=’)/4X,216,3X,16) 00830
C 00840
C  —e-ememeo-- UNPACK YEARLY TOTALS FOR SOURCE IDS 00850
WRITE (5,260) 00860
260 FORMAT (//’ TOTALS BY SID’,/ 00870
+ 1X,’SID IN ouT UNCERTAIN’,/1X, 00880
. 36(°=")) 00890
SUMI = 0 00900
SWM0 =0 00910
SWMD = 0 00920
D0 300 JR = 1,NSID 00930
CALL GETNUM (STORE, ISID, OFF, NWORD, BITIOD) 00940
CALL GETNUM (STORE, 0SID, OFF, NWORD, BITIOD) 00950
CALL GETNUM (STORE, DSID, OFF, NWORD, BITIOD) 00960
IF (ISID .NE. 0) WRITE (5,275) JR, ISID, OSID, DSID 00970
275 FORMAT (1X,13,3(3X,I7)) 00980
SUMI = SUMI + ISID 00990
SUMD = SUMO + OSID 01000
SUMD = SUMD + DSID 01010
300 CONTINUE 01020
WRITE (5,325) SUMI, SUMO, SUMD 01030
325 FORMAT (1X,36(’="),/4X,3(3X,17)) 01040
G0 TO 175 01050
ENDIF 01060
C : 01070
C  ememmmmee-- UNPACK GRAND TOTALS BY SID 01080
WRITE (5,350) BOX10 01090
350 FORMAT (’1 GRAND TOTALS FOR BOX ’,I3,// 01100
+ 1X,’ SID IN OUT UNCERTAIN’, /1X, 01110
N 36('=")) 01120
SUMI = 0 01130
SUM0 = O 01140
SUMD = 0 01150
D0 400 JR = 1,NSID 01160
CALL GETNUM (STORE, ISID, OFF, NWORD, BITGT) 01170
CALL GETNUM (STORE, 0SID, OFF, NWORD, BITGT) 01180
CALL GETNWM (STORE, DSID, OFF, NWORD, BITGT) 01190
IF (ISID .NE. 0) WRITE (5,275) JR, ISID, 0SID, DSID 01200
SUMI = SWMI + ISID 01210
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400

aXal

685
700

725

775
800

SWM0 = SUMO + OSID
SUMD = SUMD + DSID
CONTINUE

WRITE (5,325) SUMI, SUMD, SUMD

WRITE (5,500)

FORMAT (///,1X,’ CD
36(="))

SWI =0

SUIMD = 0

SUWMD =0

D0 600 JR = 1,NCD

CALL GETNUM (STORE, ICD,
CALL GETNUM (STORE, 0CD,
CALL GETNWM (STORE, DCD,

IN

UNPACK GRAND TOTALS BY CARD DECK

OUT UNCERTAIN’, /1X,

OFF, NWORD, BITGT)
OFF, NWORD, BITGT)
OFF, NWORD, BITGT)

IF (ICD .NE. 0) WRITE (5,275) CARD(JR), ICD, 0CD, DCD

SUMI = SUMI + ICD
SUM0 = SUMO « 0OCD
SUMD = SUMD + DCD
CONTINUE

WRITE (5,325) SUMI, SUMO, SUMD

------ UNPACK GRAND TOTALS

WRITE (5,625)

FORMAT (///’ GRAND TOTALS’)
CALL GETNUM (STORE, IGT, OFF, NWORD, BITGT)
CALL GETNUM (STORE, OGT, OFF, NWORD, BITGT)
CALL GETNUM (STORE, DGT, OFF, NWORD, BITGT)
WRITE (5,650) IGT, OGT, DGT

FORMAT (/’ TOTAL IN = *,17,?,

?

...... UNPACK TOTALS BY DS

WRITE (5,675)

TOTAL OUT = *,17,

’, NUMBER OF UNCERTAIN IN OUT = ’,I7)

FORMAT (///’ TOTALS BY DUPLICATE STATUS’,//5X,
DS TOTAL’, /5X,12(’=))

SUMDS = 0
D0 700 JR = 1,NDS

CALL GETNUM (STORE, DODS, OFF, NWORD, BITGT)

J=JR-1
WRITE (5,685) J, ODS
FORMAT (5X,13,17)
SUMDS = SUMDS + ODS
CONTINUE
WRITE (5,725) SUMDS

FORMAT (5X,12(’="),/8X,17)

DO 800 JC = 1,CQC
D0 775 JR = 1,RQC

CALL GETNUM (STORE, INVNF(JR,JC), OFF, NWORD, BITGT)

CONTINUE
CONTINUE
CALL PRINVN (BOX10)
G0 TO 900

UNPACK QC INVENTORIES
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ENDIF 01780
GO TO 100 01790
ENDIF 01800
900 REWIND IU 01810
REWIND JU 01820
REWIND OU 01830
END 01840
C 01850
C PP T T T T TR R R L L LRSS LS R LA AL LA d bhd 01860
C 01870
SUBROUTINE GETNUM (STORE, NUM, OFF, NWORD, BITS) 01880
C 01890
C  memecemee-- UNPACK NUMBER, UPDATE OFFSET. IF THE UNPACKED NUMBER 01900
C IS THE MAXIMUM SIZE FOR NUMBER OF BITS, UNPACK THE NEXT 01910
C NUMBER AND SUM THEM. 01920
C STORE - ARRAY TO UNPACK NUMBER FROM 01930
C NUM - RESULTANT NUMBER 01940
C OFF - OFFSET 01950
C NWORD - WORD OF ARRAY STORE TO UNPACK FROM 01960
C BITS - NUMBER OF BITS TO UNPACK FROM STORE 01970
C 01980
IMPLICIT INTEGER (A-2) 01990
C 02000
DIMENSION STORE (=») 02010
C 02020
NWM =0 02030
100 CALL GBYTE (STORE(NWORD), N, OFF, BITS) 02040
OFF = OFFSET (OFF, NWORD, BITS) 02050
NUM = NUM + N 02060
IF (N .GE. (2++BITS - 1)) GO TO 100 02070
END 02080
¢ 02090
C P T T L L L TE T L R S R R S E AL A A A LA bbb bt 02100
C 02110
INTEGER FUNCTION OFFSET (OFF, NWORD, BITS) 02120
C 02130
C  e-e-ceee-- UPDATE DFFSET AND NWORD BY BITS 02140
C 02150
IMPLICIT INTEGER (A-2) 02160
DATA WRDSIZ / 60/ 02170
C 02180
OFFSET = OFF + BITS 02190
IF (OFFSET .GE. WRDSIZ) THEN 02200
OFFSET = OFFSET - WRDSIZ 02210
NWORD = NWORD + 1 02220
ENDIF 02230
END 02240
C 02250
(o 't“ittttlti#t‘n!‘t‘ttl‘n‘i“ttlt‘atn#“lttt"tint‘t'tt“nt#t-tt‘n 02260
¢ 02270
SUBROUTINE PRINVN (BOX10) 02280
C 02290
o PRINT QC INVENTORIES 02300
¢ 02310
IMPLICIT INTEGER (A-2) 02320
CHARACTER FLAG (14)+8 02330
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C 02340
COMMON /QC/ INVNF (14,11) 02350
02360
DATA FLAG /’SHIP POS’,'WIND ', VIS ", ’PRES WX ’,’PAST WX ’, 02370
+ ’PRESSURE' ’DRY BULB’ "WET BULB’ 'DEW PT ’SEA TEMP’, 02380
+ 'CLOUDS  °| ,’WAVES  ’. , "SWELLS ’,°P TEND ’/ 02390
C 02400
WRITE (5,10) BOX10 02410
10 FORMAT (///,' QUALITY CONTROL FLAGS, BOX10 = ’,I3, 02420
/1X, "FLAG/VALUE’ , 3X, ’MISSING’ 7X, 'R 9X 'A’,9X,’B’,9X, 02430
. 'y 9X K?,9X, L 9X 'M?,9X, N 9X ’Q’ 9X ’§7 5X 02440
. ’TUTAL ) 02450
DO 230 JR = 1,14 02460
TOTAL = 0 02470
D0 220 JC = 1,11 02480
TOTAL = TOTAL « INVNF (JR, JC) 02490
220 CONTINUE 02500
WRITE (5, 225) FLAG(JR),(INVNF(JR,JC),JC:I,]]),TOTAL 02510
225 FORMAT (1X,A,12110) 02520
230 CONTINUE 02530
END 02540
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o

OO OONOO

100

200
300

350

500

600

CONVERTED BY CONVRT: TSCON.O1B

SUBROUTINE READER (UNIT,TARGET)

----------- READ LANDLOCKED BOX2 MAP INTO QTARGET(16202)
FROM INTEGER &UNIT.

1H. = LAND
1H+= = COASTAL
1H = SEA

----------- REVISION HISTORY=---ccemmmmmmmmmmmmmmecmmmmm=mm=m====c

LEVEL AUTHOR DATE DESCRIPTION

.O1A. SDW 85/02/15. ORIGINAL VERSION TAKEN FROM LLLIBS.01J.

.01B. SL 85/02/15. REPLACE ALL R1 FORMAT DESCRIPTORS WITH
Al. REMOVE CONVERT TO INTEGER ENTRY.
REMOVE ALL END= FROM READ STATEMENTS.
REVISED COMMENTS. CONVERT FROM
TIMESHARING FORTRAN.

PR SRS P it bk bttt

IMPLICIT INTEGER(A-E,G-2)
DIMENSION TARGET(16202)
----------- READ, OTARGET WILL REMAIN IN Al WITH NO CONVERSION
READ (UNIT,100) TARGET (1)
FORMAT (///,6X,A1)
DO 300 KLAT=1,90
KLON1= (KLAT-1) #180+2
KLON2=KLON1+89
READ (UNIT,200) (TARGET(I),I=KLON1,KLON2)
FORMAT (6X, 90A1)
CONTINUE
READ (UNIT,350)
FORMAT (3(/))
D0 500 KLAT=1,90
KLON1= (KLAT-1) »180+92
KLON2=KLON1+89
READ (UNIT,200) (TARGET (I),I=KLON1,KLON2)
CONTINUE
READ (UNIT,600) TARGET (16202)
FORMAT (95X, A1)
END
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Same as program above but in text form

(tabs instead of spaces — no guarantee as to accuracy)

O 0000000000000 000000000000O0 00000

PROGRAM TEST
CHARACTER*10 LEVEL*6,DTE,TME
INTEGER UNIT

DATA LEVEL/ .01

CALL DATE(DTE)

CALL TIME(TME)

PRINT 1,LEVEL,DTETME

1 FORMAT( 1BXPORT) 03A)
WRITE(UNIT,1) LEVEL,DTE,TME
RETURN

END

BXPORT, SOURCE CODE FOR BOXLIB

A LIBRARY OF TOOLS FOR USING BOXES AND OTHER GLOBAL
GRID SYSTEMS, E.G. MARSDEN SQUARES. THE BOX SYSTEMS ARE:
GENERIC NAME SPECIFIC NAME POLAR BOXES X-ORIGIN

BOX2 BX16 202 YES OE
BOX4 BX4052 YES OE
BOX10 BX648 NO 30E

1234567
REVISION HISTORY
LEVEL AUTHOR DATE DESCRIPTION

01A. 83/07/20. ORIGINAL VERSION TAKEN QL1BS.01l VIA F45

.01B. SDW 83/07/21. UPDATES BOX10 TOOLS TO CURRENT SY STEM
.01C. SDW 84/05/02. FIX ERROR IN <XYBQ>, COMMENT OUT <XYMSQ>,
AND ADD <B1026>.

.01D. TSP 84/10/05. FIXED <BLOXYO> TO ADJUST FOR 30 DEGREE
SHIFT OF BIO SYSTEM

.01E. TSP 84/10/08. FIXED ERRORS IN <MSQB10)

.01F. TSP 84/10/08. FIXED <XYMSQ> AND <MSQXY O)

.01G. TSP 84/10/09. DELETED <B25> AND <B52>, TRIMMED ALL
LINESTO 72 CHARACTERS MAXIMUM

.01H. TSP 84/10/09. DELETED <B5XY 0>, <MSQ5>, AND <XYB5>

.01l. TSP 84/10/10. CHANGED NAMES OF SOURCE AND

OBJECT CODE.

.01J. TSP 84/10/15. DELETED BOX5 AND AUTHOR COMMENT LINES.

1234567
INTEGER FUNCTION BLOMSQ(MSQ)

EQUALS-1 IF ILLEGAL MSQ ELSE EQUALS EQUIVALENT B10
IMPLICIT INTEGER(A-Z)

IF(MSQ.GE.L.AND.MSQ.LE.288)THEN

SQR MSQ+35

ELSE IF(MSQ.GE.300.AND.MSQ.LE.623) THEN

SQR=—1* (MSQ-300)

ELSE IF(MSQ.GE.901.AND.MSQ.LE.936) THEN

SQR=MSQ-577

ELSE

GOTO 900

ENDIF

B10M SQ=(g-SQR/36)* 36 +(71-MOD(IABS(SQR),36))
+(71-MOD(IABS(SQR),36))/39* 36 —2
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RETURN
B1OMSQ=-1

RETURN

END

1 2 3 4 5 6 7

LOGICAL FUNCTION B1026(B2,826,810)

FALSE IF 1>0B10648, ELSE TRUE SLXH THAT OB2 CONTAINS
THE 25 BOX2 CONTAINED BY BOX10 OB10 IN NUMERICAL ORDER,
AND OB26 CONTAINS ZERO OR THE 26TH BOX2 FOR THE POLAR
BOX10.

IMPLICIT INTEGER(A-Z)

LOGICAL XYB10,B2XYO

DIMENSION B2(25)

JB=B26=0

B1026=.FALSE.

IFCNOT.XYB10(X1,Y2,B10)) RETURN

X2=X1+80

Y1=Y2+80

DO 500 Y=Y1,Y2,-20

DO 500 X=XI,X2, 20

IF(NOT.B2XYO(X,Y,BOX2)) RETURN

JB=JB+L

B2(JB)=BOX2

500CONTINUE

IF(BIO.EQ. 1) B26= 1

IF(BIO.EQ.648) B26=16202

B1026=.TRUE.

RETURN

END

1 2 3 4 5 6 7

LOGICAL FUNCTION BIOXYO(X,Y,B10)

PERFORM <BQXYO> ON 10 DEGREE BOX CORNER OX,0Y
IMPLICIT INTEGER(A-E,G-2)

LOGICAL BQXYO

DATA Q/100/,XDIM/36/,Y 1/800/,Y MOV E/8/,X 2/3500/

SHIFT LATITUDE X 30 DEGREES WEST TO COMPUTE USING BQXYO
IF (X GE. 300) THEN

XS=X~300

ELSE

XS=X+3300

ENDIF

B10XYO=BQXYO(XS,Y,B10,Q,XDIM,Y1YMOVE X2)
SUBTRACT 1 FROM BOX # TO ADJUST FOR LACK OF NORTH POLAR BOX
B10=B1010-1

RETURN

END

1 2 3 4 5 6 7

*F45V 1PO*

LOGICAL FUNCTION B2XYO(X,Y,B2)

PERFORM <BQXYO> ON 2 DEGREE BOX CORNER OX,0Y
IMPLICIT INTEGER(A-E,G-2)

LOGICAL BQXYO

DATA Q/20/,XDIM/180/,Y 1/880/,Y MOV E/44/ X 2/3580/
B2XY0=BQXYO(X,Y,B2,Q,XDIM,Y1YMOVE X2)

RETURN

END
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*F45V 1P0*

LOGICAL FUNCTION B4XYO(X,Y,B4)

FALSE IF OX,0Y ARE NOT THE LOWER-LEFT (SW) CORNER OF A
0Q/10 DEGREE BOX IN 10THS DEGREE +N,-SE

ELSE TRUE RETURNING THE BOX NUMBER OB4

WHERE CXDIM ISTHE NUMBER OF BOXES PER LAT ZONE
0Y11S900-0Q

OX2ISTHE LARGEST X

WARNING —DO NOT USE THISFUNCTION FOR THE POLAR BOXES.
(B4XYO) CANNOT RECOGNIZE (0,900) AS THE SOUTHWEST
CORNER OF THE NORTH POLAR BOX, AND ALL BOXESIN THE
—85 TO —90 DEGREE LATITUDE BAND HAVE (OX,*Y)=(0,-900)
ASTHEIR SOUTHWEST CORNER. THUS (B4XYO> CANNOT TELL
WHICH BOX IS THE SOUTH POLAR BOX WHEN GIVEN (0,-900).

<B4XYO> RETURNS FALSE. FOR NORTH POLAR BOX.
RETURNS TRUE. FOR SOUTH POLAR BOX; BUT

THE RETURNED BOX ISNOT THE SOUTH POLAR
BOX.

IMPLICIT INTEGER(A-E,G-2)
DATA Q/40/,X DIM/90/,Y 1/860/,X 2/3560/
IF(MOD(X,Q).EQ.0.AND.MOD(900-Y,Q).EQ.O.AND.

+ (X.GE.O.AND.X.LE,X2) AND.

+ (Y.GE.~900.AND.Y.LE.Yi)) GOTO 200

B4XYO=.FALSE.

RETURN

200 B4=((900-Y )/Q-1)* X DIM+X/Q+2

B4XYO=.TRUE.

RETURN

END

1 2 3 4 5 6 7

*F45V 1PO*

LOGICAL FUNCTION BQXYO(X,Y,BQ,Q.XDIM,Y1,YMOVE,X2)
FALSE IF OX,0Y ARE NOT THE LOWER-LEFT (SW) CORNER OF A 0Q/10
DEGREE BOX IN 10THS DEGREE +N,~S,E; EXCLUDING POLAR BOXES
ELSE TRUE RETURNING THE BOX NUMBER CBQ

WHERE GXDIM IS THE NUMBER OF BOXES PER LAT ZONE

OY! is900-0Q

OYMOVE IS (900/0Q)

OX2 IS THE LARGEST X

WARNING — DO NOT USE THIS FUNCTION FOR THE POLAR BOXES.
<BQXYO> CANNOT RECOGNIZE (0,900) AS THE SOUTHWEST
CORNER OF THE NORTH POLAR BOX, AND ALL BOXES IN THE
-85 TO -90 DEGREE LATITUDE BAND HAVE (OX,CY)=(0,~900)

AS THEIR SOUTHWEST CORNER. THUS <BQXYO> CANNOT TELL
WHICH BOX IS THE SOUTH POLAR BOX WHEN GIVEN (0,-900).

<BQXYO>RETURNS FALSE. FOR NORTH POLAR BOX.
RETURNS TRUE. FOR SOUTH POLAR BOX; BUT

THE RETURNED BOX ISNOT THE SOUTH POLAR
BOX.
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IMPLICIT INTEGER(A-E,G-2)
IF(MOD(X,Q).EQ.0.AND.MOD(Y,Q).EQ.O.AND.
+(X.GE.O.AND.X.LE.X2) AND.
+(Y.GE.~900.AND.Y.LE.Yi)) GOTO 200
BQXYO= .FALSE.

RETURN
200 BQ=(Y MOVE-Y/Q)* X DIM+X/Q+2
BQXYO=.TRUE.

RETURN

THIS PROGRAM VALID ON FTN4 AND FTN5
END

1 2 3 4 5 6 7

INTEGER FUNCTION MSQB10(BIO)
EQUALS-1IF ILLEGAL B10, ELSE EQUALS EQUIVALENT MSQ
IMPLICIT INTEGER(A-E,G-2)

MSQB10=—L

M=MOD(B10,36)

IF (M EQ. 0) M=36

IF (B10 GE. 1 AND. B10 LE. 33) THEN

MSQB10 = 934-B10

ELSE

MSQB10 = 970-810

ENDIF

IF (B10 GE. 37 AND. B10 LE. 324) THEN

IF (M GE. 1 AND. M.LE. 33) THEN

MSQB10 = 322-B10

ELSE

MSQB10 = 358-B10

ENDIF

ENDIF

IF (B10 GE. 325 AND. B10 LE. 648) THEN

IF (M GE. 1 AND. M LE. 33) THEN

MSQB10 = 333-M+((AINT(BIO/36.0)-9)* 36)

ELSE IF (M EQ. 34 OR. M EQ. 35) THEN
MSQB10 = 369-M+((AINT(BI0O/36.0)-9)* 36)

ELSE IF (M EQ. 36) THEN

MSQB10 = 333+((AINT(BIO/36.0)-10)* 36)

ENDIF

ENDIF

RETURN

END

1 2 3 4 5 6 7
*F45V1PO

LOGICAL FUNCTION MSRXYO(X,Y,MSQ)
RETURNS MSQ BOX # OMSQ GIVEN 10 DEGREE BOX CORNER OX, OY
RETURNS FALSE IF OX,0Y ISNOT THE CORNER OF A 10 DEGREE
BOX.

(MSQXY O> USES <BQXYO> — SEE WARNING BELOW.

WARNING —DO NOT USE THISFUNCTION FOR THE POLAR BOXES.
<BQXYO> CANNOT RECOGNIZE (0,900) AS THE SOUTHWEST
CORNER OF THE NORTH POLAR BOX, AND ALL BOXESIN THE
—85 TO —90 DEGREE LATITUDE BAND HAVE (OX,QY)=(0,-900)

AS THEIR SOUTHWEST CORNER. THUS (BQXYO> CANNOT TELL
WHICH BOX IS THE SOUTH POLAR BOX WHEN GIVEN (0,-900).
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<BQXYO> RETURNS FALSE. FOR NORTH POLAR BOX.
RETURNS TRUE. FOR SOUTH POLAR BOX; BUT

THE RETURNED BOX ISNOT THE SOUTH POLAR
BOX.

IMPLICIT INTECER(A—E,G-2)

LOGICAL BQXYO

SHIFT LATITUDE X 30 DEGREES WEST TO COMPUTE USING BQXYO
IF (X GE. 300) THEN

XS=X-300

ELSE

XS=X+3300

ENDIF

DATA R/100/,X DIM/36/,Y1/800/,Y MOV E/8/, X 2/3500/
MSQXYO=BQXYO(XS,Y,BQ,Q.XDIM,Y1,YMOVE,X2)

SUBTRACT 1 FROM BOX # TO ADJUST FOR LACK OF POLAR BOX AND
RECALCULATE THE EQUIVALENT MARSDEN SQUARE
MSQ=MSQBIO(BQ-1)

RETURN

END

1 2 3 4 5 6 7

INTEGER FUNCTION QCDCXY (X,Y)

RETURNS —1 UNLESS 900<0Y <-900, 3599<QX <0, OX<>1800 (10THS E)
RETURNS THE NCDC QUADRANT 1=NW,2=NE,3=SW,4=SE OTHERWISE
IMPLICIT INTEGER(A-E,G-2)
IF(Y.LT.900.AND.Y.GT.—900.AND.X.LT.3599.AND.X.GT.O.AND.X.NE.1800)
+THEN

QCDCXY=L

IF(X.LT.1800) QCDCXY=QCDCXY+L

IF(Y.LT.0) QCDCXY=QCDCXY +2

ELSE

QCDCXY=-L

ENDIF

RETURN

END

1 2 3 4 5 6 7

LOGICAL FUNCTION XYB10(X,Y,B10)

PERFORM <XYBQ> ON A 10 DEGREE BOX OB10

IMPLICIT INTEGER(A-E,G-2)

LOGICAL XYBQ

DATA Q/100/,LAST/648/,X DIM/36/,Y1/800/,POLE/1/, X MOV E/300/
XYB10=XYBQ(X,Y,BIO,Q,LASTXDIM,Y1,POLE,XMOVE)

RETURN

END
1 2 3 4 5 6 7
*FA5V 1P0*

LOGICAL FUNCTION XYB2(X,Y,B2)

PERFORM <XYBQ> ON A 2 DEGREE BOX OB2

IMPLICIT INTEGER(A-E,G-2)

LOGICAL XYBQ

DATA Q/20/,LAST/16202/,XDIM/180/,Y 1/880/,POLE/2/, XM OV E/O/
XYB2=XYBQ(X,Y,B2,Q,LAST,XDIM,Y1,POLE,XMOVE)
RETURN

END

1 2 3 4 5 6 7
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*F45V 1PO*
LOGICAL FUNCTION XYB4(X,Y,B4)

PERFORM <XYBQ> ON A 4 DEGREE BOX OB4

IMPLICIT INTEGER(A-E,G-2)

LOGICAL XYBQ

DATA Q/40/,LAST/4052/ X DIM/90/,Y1/860/,POLE/2/, X MOVE/O/
XYB4=XYBQ(X,Y,B4,Q,LAST,XDIM,Y1,POLE,XMQVE)
RETURN

END
1 2 3 4 5 6 7
*F45V 1P0*

LOGICAL FUNCTION XYBQ(X,Y,BQ,Q,LAST,XDIM,Y 1,POLE,XMOVE)

FALSE IF 1>BQ>OLAST, ELSE TRUE SUCH THAT OX,0Y ARE THE

LAT,LON IN 10THS DEGREE +N,-S,E OF LOWER-LEFT (SW) CORNER

OF OR/10 DEGREE BOX GBQ; POLAR *X ARE SET TO0
WHERE OLAST IS THE LAST BOX NUMBER
OXDIM IS THE NUMBER OF BOXES PER LAT ZONE
OY1is900-QQ

OPOLE IS11F0POLAR BOXES, 2 IF 2 POLAR BOXES
OXMOVE IS THE X-ORIGIN

IMPLICIT INTEGER(A—E,G-2)

XYBQ=.FALSE.

IF(BQ.LT.LDR.BR.GT.LAST) RETURN

IF(POLE.EQ.1) GOTO 200

IF(BQ.NE.1) GOTO 100

X=0

Y=900

GOTO 900

IF(BR.NE.LAST) GOTO 200

X=0

Y=-900

GOTO 900

CONTINUE

X=MOD(BQ-POLE,XDIM)*Q+XMOVE

IF(X.GE.3600) X=X~3600

Y=Y 1-(BQ-POLE)/XDIM*Q

900 XYBQ=.TRUE.

RETURN

THIS PROGRAM VALID ON FTN4 AND FTN5
END

1 2 3 4 5 6 7

LOGICAL FUNCTION XYMSQ(X,Y,MSQ)

PERFORM <BLOMSQ> TO CONVERT OMSQ TO OB10, THEN USES
<XYBQ> TO FIND LAT. AND LONG. OF EQUIVALENT OB10
IMPLICIT INTEGER(A-E,G-2)

LOGICAL XYBQ

B10 = BLOMSQ(MSQ)

DATA Q/100/,LAST/648/,XDIM/36/,Y 1/800/,POL E/1/, X MOV E/300/
XYMSQ=XYBQ(X,Y,B10,Q,LAST,XDIM,Y 1,POLE XMOVE)
RETURN

END
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03200
03210
03220
03230
03240
03250
03260
03270
03280
03290
03300
03310
03320
03330
03340
03350
03360
03370
03380
03390
03400
03410
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PROGRAM Q19
READ AND PRINT MSU2

RPTIN, BUFFER IN, UNIT, LENGTH, GBYTE/S, DATE AND TIME ARE
MACHINE-DEPENDENT ROUTINES AND FUNCTIONS. SEE COADSRELEASE 1
SUPPLEMENT H FOR A DESCRIPTION OF THEIR BEHAVIOR. BPW ISA
PARAMETER WHICH MUST BE SET TO THE NLNBER OF BITS PER MACHINE
WORD.

1 2 3 4 5 6 7

REVISION HISTORY
LEVEL AUTHOR DATE DESCRIPTION

01G.  SL 85/01/24. REVISED COMMENTS.

1 2 3 4 5 6 7
IMPLICIT INTEGER(A-E,G-2)

PARAMETER(MAX=100,RPTOFF=1,FMISS=-9999.,INDEXCK=S,BPR=1600,| D=0
+,BPW=60,DIM BUF=(1006* 64-1)/BPW+1,DIM PK=(BPR-1)/BPW+1,DIM UN=117)

COMMON /MSU2/FUNITS(117),FBASE(117),BI TS(117),OFFSET(117)
DIMENSION BUF(DIM BUF),PK(DIM PK),UN(DIM UN),FTRUE(DIM UN)

2 DIMENSIONAL FTRUE
DIMENSION FTRUE2(S,14)
EQUIVALENCE (FTRUE(6),FTRUE2)
DATA LEVEL/4H.01G/,BUF/DIM BUF*O/
CALL DATE(DTE)

CALL TIME(TME)

PRINT 1,LEVEL,DTE,TME

FORMAT( 1Q19' A4,2A9)

CALL GETRPT(1,FMISS,FUNITS,FBASE,BITS,OFFSET,INDEXCK,ID
+,BPR,BPW,RPTOFF,BUF,.DIM BUF,PK,DIM PK,UN,DIM UN,FTRUE,JEOF)
IF(JEOF.NE.O)GOTO 900

PRINT 300,FTRUE

FORMAT(/ YEAR F5.0,"MONTH’, F3.0; BOX2’,F6.0, BOX10, F4.0
+ CHECKSUM )JF6.0/

+8X, S TX AL TX, W 7X, U7XV TX, P LTX, CLTX, QY
+1X, D’ 8F8.1/

+1X, H' 8F8.1/

+1X, X’ 8F8.2/

+1X,'Y’ 8F8.2/

+1X, N’ 8F8.0/

+1X, M’ ,8F8.2,F8.1,F8.2/

+1X,'S 8F8.2,F8.1,F8.2/

+1X,'0',8F8.2,F8.1,F8.2/

+1X, 1’ ,8F8.2,F8.1,F8.2/

+1X,'2' 8F8.2,F8.1,F8.2/

+1X, 3 ,8F8.2,F8.1,F8.2/
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+1X, 4 6F8.2,F8.1,F8.2/
+1X,'5',6F8.2,F8.1,F8.2/
+1X,'6',6F8.2,F8.1,F8.2)
IF(BUF(2).LT.MAX)GOTO 100

900 PRINT *," REPORTS’ ,BUF(2),", EOF ' ,JEOF
END

BLOCK DATA MSU2
IMPLICIT INTEGER(A-E,G-2)
COMMON /MSU2/FUNITS(117),FBASE(117),BI TS(117),OFFSET(117)

DATA FUNITS/5*1.
+,8*.2,8*.1,16*.01,8* 1.
+,6*.01,.1,.01
+,6%.01,.1,.01
+,6%.01,.1,.01
+,6*.01,.1,.01
+,6+.01,.1,.01
+,6*.01,.1,.01
+,6+.01,.1,.01
+,6*.01,.1,.01
+,6*.01,.1,.01/

DATA FBASE/1799,4-0
+,8*4,24*—1,8*0,-501,-8801,-1,2*-10221,86999,2* —1,8* -1
+,-501,-8801,-1,2*-10221,86999,2* -1
+,-501,-8801,-1,2*-10221,86999,2* -1
+,-501,-8801,-1,2*-10221,86999,2* -1
+,-501,-8801,—1,2*-10221,86999,2* -1
+,-501,-8801,-1,2*-10221,86999,2* -1
+,-501,-8801,—1,2*-10221,86999,2* -1
+,-501,-8801,-1,2*-10221,86999,2* -1/

DATA BITS/8,4,14,10,12,32* 8,80* 16/

000

DATA OFFSET/

+, 16, 24, 28, 42, 52, 64, 72, 80, 88, 96, 104, 112, 120

+, 128, 136, 144, 152, 160, 168, 176, 184, 192, 200, 208, 216, 224

+, 232, 240, 248, 256, 264, 272, 280, 288, 296, 304, 312, 320, 336

+, 352, 368, 384, 400, 416, 432, 448, 464, 480, 496, 512, 528, 544

+, 560, 576, 592, 608, 624, 640, 656, 672, 688, 704, 720, 736, 752

+, 768, 784, 800, 816, 832, 848, 864, 880, 896, 912, 928, 944, 960

+, 976, 992,1008,1024,1040,1056,1072,1088,1104,1120,1136,1162,1168
+, 1184,1200,1216,1232,1248,1264,1280,1296,1312,1328,1344,1360,1376
+, 1392,1408,1424,1440,1456,1472,1488,1504,1520,1536,1652,1568,1584/
END

@]

SUBROUTINE GETRPT(TAPE,FMISS,FUNITS,FBASE,BITS,OFFSET,INDEXCK,ID
+,BPR,BPW,RPTOFF,BUF,DIM BUF,PK,DIM PK,UN,DIM UN,FTRUE,JEOF)

RETURN FLOATING POINT VALUESIN FTRUE
INPUT

TAPE RPTIN/RCDIN UNIT
FMISS MISSING VALUE

O 0000



O0000000000 0000

00

100
110

200

210

220
230

800

900

@]

O0000
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FUNITS(DIM UN) —UNITS FOR UNCODING
FBASE(DIM UN) — BASE FOR UNCODING
BITS(DIM UN) —BITS FOR UNPACKING
OFFSET(DIM UN) — OFFSET FOR UNPACKING
INDEXCK —UN(INDEXCK) = CHECKSUM

ID GROUP NUMBER FOR IDENTIFICATION CHECKSUM
BPR - BITS PER REPORT

BPW - BITS PER WORD

RPTOFF — 0=FALSE 1=TRUE

OUTPUT

BUF(DIM BUF) — RPTIN/RCDIN BUFFER

PK (DIM PK) — PACKED REPORT

UN(DIM UN) — UNPACKED REPORT
FTRUE(DIM UN) — TRUE VALUES
JEOF — 0=FAL SE 1=-TRUE

IMPLICIT INTEGER(A-E,G-2)
DIMENSION FUNITS(DIM UN),FBASE(DIM UN),BITS(DIM UN),OFFSET(DIM UN)
+BUF(DIM BUF),PK(DIM PK),UN(DIM UN),FTRUE(DIM UN)

RPTIN/RCDIN

IF(RPTOFF.NE.0)GOTO 100
CALL RPTIN(TAPE,BUF,PK,KWDS,1,DIM PK,JEOF)

GOTO 110

CALL RCDIN(TAPE,BUF.DIM BUF,PK,DIM PK,BPR,BPW,JEOF)
IF(JEOF—1)200,900,800

GBYTE AND CONVERT TO TRUE
CK=ID

DO 230 1=1,DIM UN

CALL GBY TE(PK(OFFSET(1)/BPW+1),UN(1),MOD(OFFSET(1),BPW),BITS(1))
IF(I.LEQ.INDEXCK)GOTO 210

IFTRUE(1).EQ.0)GOTO 220

IFTRUE(1)=(UN(1)+FBASE(1))* FUNITS()

F(1)=(UN(1)+FBASE(1))* FUNITS()

CK=CK+UN(1)

GOTO 230

FTRUE(INDEXCK)=UN(INDEXCK)

GOTO 230

FTRUE(I)=FMISS

CONTINUE

IF(MOD(CK,2** BITS(INDEXCK)—1).EQ.UN(INDEXCK))RETURN

ERROR
PRINT *,” SUBROUTINE GETRPT CHECKSLUM ERROR, TAPE ', TAPE

+’, REPORT =’ BUF(2)

PRINT *,’ FTRUE =’ ,FTRUE

STOP

END

SUBROUTINE RCDIN(TAPE,BUF,DIM BUF,RCD,DIM RCD,BPR,BPW,JEOF)
RETURN ONE LOGICAL RECORD IN RCD

INPUT
TAPE-BUFFERIN UNIT

COADS




580 O 0000000000000 00
o

200

800

Directory  Table of Contents O

BPR - BITS PER RECORD

BPW —BITS PER WORD

OUTPUT

BUF(DIM BUF) — PHY SICAL RECORD
RCD(DIM RCD) —LOGICAL RECORD
JEOF — 0—FALSE 1=TRUE

BUF(1) = GBYTE OFFSET

BUF(2) = LOGICAL RECORD COUNT
BUF(3) = PHY SICAL RECORD COUNT
BUF(4) =

BUF(5) = BLOCK LENGTH IN BITS
BUF(6) =

IMPLICIT INTEGER(A-E,G-2)

REAL UNIT

DIMENSION BUF(DIM BUF),RCD(DIM RCD)
IF(BUF(1)+BPR.LE-BUF(5))GOTO 200
BUFFER IN

BUFFER IN(TAPE,1)(BUF(7),BUF(DIM BUF)) JEOF=UNIT(TAPE)+1 IF(JEOF-1)100,100,800

BUF(1)=0
BUF(5)=LENGTH(TAPE)* BPW
IF(JEOF.EQ.1)RETURN

BUF (3) =BUF (3) +1

GBYTE

CALL GBYTES

+(BUF(6+BUF(1)/BPW+J) RCD MOD(BUF(1),BPW) BPW 0 DIM RCD)
IF(RCD(1).EQ.0.AND.RCD(2).EQ.0)GOTO 10

BUF (1) =BUF (1) +BPR

BUF(2)=BUF(2)+1

RETURN

ERROR

PRINT *,” SUBROUTINE RCDIN BUFFER IN ERROR, TAPE ', TAPE +,’, BLOCK =" ,BUF(3)+l

STOP
END

COADS
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PROGRAM QI12
READ AND PRINT CMR4

RPTIN, BUFFER IN, UNIT, LENGTH, GBYTE/S, DATE AND TIME ARE
MACHINE-DEPENDENT ROUTINES AND FUNCTIONS. SEE COADSRELEASE 1
SUPPLEMENT H FOR A DESCRIPTION OF THEIR BEHAVIOR. BPW ISA
PARAMETER WHICH MUST BE SET TO THE NUMBER OF BITS PER MACHINE
WORD.

1 2 3 4 5 6 7

REVISION HISTORY
LEVEL AUTHOR DATE DESCRIPTION

.01D.SL 85/01/25. REVISED COMMENTS.

1 2 3 5 6 7
IMPLICIT INTEGER(A-E,G-2)

PARAMETER(MAX=300,RPTOFF=1,FM|SS=-999.9,INDEXCK=30,BPR=192,1D=0
+,BPW=60,DIM BUF=(1006* 64-1)/BPW+1,DIM PK=(BPR-1)/BPW+1,DIM UN=30)

COMMON /CMR4/FIEL D(30),FTRUEL (30),FTRUEU(30), FUNI TS(30)
+ FBASE(30),BITS(30),OFFSET(30)

DIMENSION BUF(DIM BUF),PK(DIM PK),UN(DIM UN),FTRUE(DIM UN)
DATA LEVEL/4H.01D/,BUF/DIM BUF*0/

CALL DATE(DTE)
CALL TIME(TME)
PRINT 1,LEVEL,DTE,TME
FORMAT( 1QI12' A4,2A9)

CALL GETRPT(1,FMISS,FUNITS,FBASE,BITS,OFFSET,INDEXCK,ID
+,BPR,BPW,RPTOFF,BUFDIM BUFPK,DIM PK,UN,DIM UN,FTRUE,JEOF)
IF(JEOF.NE.0)GOTO 900

PRINT 300,(FIELD(1),FTRUE(1),I=1,DIM UN)
FORMAT(6(1X,A5,F7.1))
IF(BUF(2).LT.MAX)GOTO 100

PRINT *, REPORTS’ ,BUF(2),’, EOF ' ,JEOF
END

BLOCK DATA CMR4
IMPLICIT INTEGER(A-E,G-2)

COMMON /CMR4/FIEL D(30),FTRUEL (30),FTRUEU(30), FUNITS(30)
+ FBASE(30),BITS(30),OFFSET(30)

DATA FIELD/
+8HBOX10 ,8HMONTH  ,8HBOX2 ,8HYEAR ,8HDAY

+8HHOUR ,8HX ,08HY ,8HS 8HBI
+8HA  ,8HDP,8HTI ,8HW ,8HWI ,
+8HU  ,8HV ,8HDI ,8HP 8HC

COADS
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+8HNH ,8HCL ,8HH ,8HHI ,8HCM
+8HCH ,8HST ,8HPW ,8HCD ,8HCK

DATA FTRUEL/
+3*1.,1800.,1.,3*0.,-5.,0.,-88.,4*0.,2*-102.2,0.,870.,11* 0.

DATA FTRUEU/
+648.,12.,16202.,2054.,31.,23,,2* 2.,40.,2.,58.,70.,S.,102.2,1.
+,2¢102.2,5.,1074.6,2*9.,2*10.)1.)2* 10.,7.,99.,999.,62./

DATA FUNITS
+6*1.,1,1.,2*.1,1.,.1,1.,2* 1,1.,.1,11*1./

DATA FBASE/
+3%0,1799,0,3*-1,-51,-1,-881,4*-1,2*-1023,-1,8699,10*-1,0/

DATA BITY
+10,4,14,8,4*5,9,2,11,10)3,10,2,2* 11,3,1114* 4,2,3* 4,7) 10,6/

DATA OFFSET/

+0, 10, 14, 28, 36, 41, 46, 51, 56, 65, 67, 78, 88, 91,101
+,103,114,125,128,139,143,147,151,155,157,161,165,169,176 186/
END

SEE QI9 FOR LISTINGS OF SUBROUTINES GETRPT AND RCDIN
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PROGRAM QI21
READ AND PRINT MSUG1 GROUP1

RPTIN, BUFFER IN, UNIT, LENGTH, GBYTE/S, DATE AND TIME ARE
MACHINE-DEPENDENT ROUTINES AND FUNCTIONS. SEE COADSRELEASE 1
SUPPLEMENT H FOR A DESCRIPTION OF THEIR BEHAVIOR. BPW ISA
PARAMETER WHICH MUST BE SET TO THE NUMBER OF BITS PER MACHINE
WORD.

1 2 3 4 5 6 7

REVISION HISTORY
LEVEL AUTHOR DATE DESCRIPTION

.01D. SL 85/01/25. REVISED COMMENTS.

1 2 3 4 5 6 7
IMPLICIT INTEGER(A-E,G-2)

PARAMETER(MAX=400,RPTOFF=1,FM|SS=-9999.,INDEXCK=S BPR=384,|D=1
+,BPW=60,DIM BUF=(1006* 64-1)/BPW+1,DIM PK=(BPR-1)/BPW+1,DIM UN=37)

COMMON /MSUGLFUNITS(37),FBASE(37),BITS(37),0FFSET(37)
DIMENSION BUF(DIM BUF),PK(DIM PK),UN(DIM UN),FTRUE(DIM UN)

2 DIMENSIONAL FTRUE
DIMENSION FTRUE2(4,8)
EQUIVALENCE (FTRUE(6),FTRUE2)

DATA LEVEL/4H.01D/,BUF/DIM BUF*O/

CALL DATE(DTE)
CALL TIME(TME)
PRINT 1,LEVEL,DTE,TME
FORMAT( 1QI21’ A4,2A9)

CALL GETRPT(LFMISS,FUNITS,FBASE,BITS,OFFSET,INDEXCK,ID
+BPR,BPW,RPTOFF,BUF,DIM BUF,PK,DIM PK,UN,DIM UN,FTRUE,JEOF)
IF(JEOF.NE.0)GOTO 900

CALL WRMSUGL(FTRUE)
IF(BUF(2).LT.MAX)GOTO 100

PRINT *;” REPORTS’ ,BUF(2),’, EOF ' ,JEOF
END

SUBROUTINE WRMSUGL(FTRUE)

IMPLICIT INTEGER(A-E,G-2)

DIMENSION FTRUE(37)

PRINT 100,(FTRUE(1),1=1,5)
+,((FTRUE(S+(3-)*4+1),J=1.8),1=1,4)

FORMAT(” YEAR' F5.0, MONTH 1,F3.0, BOX2 1,F6.0

+’ BOX10 1,F4.0,1 CHECKSUM * F6.0/

+8X,'3'17X0 YM) 7X, N', 7X )E),7X,' D’ 7X, H’, 7X, )X) 07X) 'Y’/
+1X,'S ,2F8.2,F8.0,FS.2,2F8.0,2F8.1/
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-1X,'A’',2F8.2,F8.0,F8.2,2FS.0,2F8.1/
+1X,'P,2F8.2,F8.0,F8.2,2F8.0,2F8.1/
+1X,'Q’',2F8.2,F8.0,F8.2,2F8.0,2F8.1)
END

GROUP1

BLOCK DATA MSUG1

IMPLICIT INTEGER(A-E,G-2)

COMMON /MSUCI/FUNITS(37),FBASE(37),BITS(37),DFFSET(37)

DATA FUNITS/5*1
+,4*.01

+,4*.01

+,4%1.

+,4*.01

+,4*2,

+,4%2,

+,4* .2

+4-2/

DATA FBASE/1799,40
+,-501.,-8801.,86999.,1.
+-501.,-8801.)86999.,—1.
+450.

+ 451,

+450.

+45-5

+4*-5

DATA BITS/8,4,14,10,12,16* 16,164/

DATA OFFSET

+/ 16, 24, 28, 42, 52, 64, 80, 96,112,128
+,144,160,176,192,208,224,240,256,272,288
+,304,320,324,328,332,336,340,344,348,352
+,356,360,364,368,372,376,380/

END

SEE Q19 FOR LISTINGS OF SUBROUTINES GETRPT AND RCDIN
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PROGRAM QI22
READ AND PRINT MSUG1 GROUP 2

RPTIN, BUFFER IN, UNIT, LENGTH, GBYTE/S, DATE AND TIME ARE
MACHINE-DEPENDENT ROUTINES AND FUNCTIONS. SEE COADSRELEASE 1
SUPPLEMENT H FOR A DESCRIPTION OF THEIR BEHAVIOR. BPW ISA
PARAMETER WHICH MUST BE SET TO THE NUMBER OF BITS PER MACHINE
WORD.

1 2 3 4 5 6 7

REVISION HISTORY
LEVEL AUTHOR DATE DESCRIPTION

.01D. SL 85/01/25. REVISED COMMENTS.
C
IMPLICIT INTEGER(A-E,G-2)

PARAMETER(MAX=400,RPTOFF=1,FM|SS=-9999.,INDEX CK=5BPR=384,1D=2
+,BPW=60,DIM BUF=(1006* 64-1)/BPW+1,DIM PK=(BPR-1)/BPW+1,DIM UN=37)

COMMON /MSUGLFUNITS(37),FBASE(37),BITS(37),OFFSET(37)
DIMENSION BUF(DIM BUF),PK(DIM PK),UN(DIM UN),FTRUE(DIM UN)

2 DIMENSIONAL FTRUE
DIMENSION FTRUE2(4,8)
EQUIVALENCE (FTRUE(6),FTRUE2)

DATA LEVEL/4H.01D/,BUF/DIM BUF*0/

CALL DATE(DTE)
CALL TIME(TME)
PRINT 1,LEVEL,DTE,TME
FORMAT( 1QI22' A4,2A9)

CALL GETRPT(1,FMISS,FUNITS,FBASE,BITS,OFFSET,INDEXCK,ID
4,BPR,BPW)RPTOFF,BUF,DIM BUF,PK,DIM PK,UN,DIM UN,FTRUE,JEOF)
IF(JEOF.NE.0O)GOTO 900

CALL WRMSUGL(FTRUE)
IF(BUF(2).LT.MAX)GOTO 100

PRINT REPORTS’ ,BUF(2),’, EOF 1 PJEOF END

SUBROUTINE WRMSUGL(FTRUE)

IMPLICIT INTEGER(A-E,G-2)

DIMENSION FTRUE(37)

PRINT 100,(FTRUE(l),I2,9)
+((FTRUE(S+(J-1)*4+1),J=1),8),1=1,4)

FORMAT(/ YEAR' F5.0, MONTH ’, F3.0, BOX2' F6.0
+,’ BOX10’, F4.0; CHECKSUM ' F6.0/

+SX,'3 7%, M’ 7X) N’ 7X, "B 7X, D’ 7X, H 7X,) X 7X, Y
+1X,'W’ 2F8.2,F8.0,F8.2,2F8.0,2F8.1/
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+1X,'U’,2F8.2,F8.0,F8.2,2F8.0,2F8.1/
+1X,'V’,2F8.2,FS.0,F8.2,2F8.0,2F8.1/
+1X,'C',2F8.1,FS.0,F8.1,2F8.0,2F8.1)
END

GROUP 2

BLOCK DATA MSUGI

IMPLICIT INTEGER(A-E,G-2)

COMMON /MSUGI/FUNITS(37),FBASE(37),BITS(37),0FFSET(37)

DATA FUNITS/5*1.
+,3*.01,.1
+,3*.01,.1

+,4*1.

+,3*.01,.1

+,4*2,

+,4%2,

+,4* .2

+,4* .2/

DATA FBASE/1799,4*0
+-1,2°-10221. .
+-1,25-10221. .
+450.

+ 45

+450.

+45-5

+4*—5

DATA BITS/8,4,14,10,12,16* 16,16* 4/

DATA OFFSET

+/ 16, 24, 28, 42, 52, 64, 80, 96,112,128
+,144,160,176,192,208,224,240,256,272,288
+,304,320,324,328,332,336,340,344,348,352
+,356,360,364,368,372,376,380/

END

SEE QI9 FOR LISTINGS OF SUBROUTINES GETRPT AND RCDIN
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PROGRAM QI24
READ AND PRINT DSU2

RPTIN, BUFFER IN, UNIT, LENGTH, GBYTE/S, DATE AND TIME ARE
MACHINE-DEPENDENT ROUTINES AND FUNCTIONS. SEE COADSRELEASE 1
SUPPLEMENT H FOR A DESCRIPTION OF THEIR BEHAVIOR. BPW ISA
PARAMETER WHICH MUST BE SET TO THE NUMBER OF BITS PER MACHINE
WORD.

1 2 3 4 5 6 7

REVISION HISTORY
LEVEL AUTHOR DATE DESCRIPTION

.01C. SL 85/01/25. REVISED COMMENTS.
IMPLICIT INTEGER(A-E,G-2)

PARAMETER(MAX=250,RPTOFF=1,FM|SS=-9999.,INDEX CK=5,BPR=960,1D=0
+,BPW=60,DIM BUF=(1006* 64-1)/BPW+1,DIM PK=(BPR-)/BPW+1,DIM UN=58)

COMMON /DSU2/FUNITS(58),FBASE(58),BI TS(58),0FFSET(58)
DIMENSION BUF(DIM BUF),PK(DIM PK),UN(DIM UN),FTRUE(DIM UN)

2 DIMENSIONAL FTRUE
DIMENSION FTRUE2(8,6)
EQUIVALENCE (FTRUE(6),FTRUE2)

DATA LEVEL/4H.01C/,BUF/DIM BUF*0/

CALL DATE(DTE)
CALL TIME (TME)
PRINT 1,LEVEL,DTE,TME
FORMAT( 1QI124’ A4,2A9)

CALL GETRPT(l,FMISS,FUNITS,FBASE,BITS,OFFSET,INDEXCK,ID
+,BPR,BPW,RPTOFF,BUF,DIM BUFPK , DIM PK,UN,DIM UN,FTRUE,JEOF)
IF(JEOF.NE.O)GOTO 900

PRINT 300,FTRUE

FORMAT(/" DECADE ),F4.0; MONTH *,F3.0, BOX2',F6.0, BOX10
+F4.0; CHECKSUM * F6.0/

+8X, /07X, 17X, 27X, 37X, 4 7X,'5 7X, 6 . 7X, N’/
+1X,'S | 7F8.2,F8.0/

+1X, A’ TF8.2,F8.0/

+1X,'U’, 7F8.2,F8.0/

+1X,'V’ 7TF8.2,F8.0/

+1X,'P ,7F8.2,F8.0/

+1X,'R’,7F8.1,F8.0/

+1X, U F8.2’ V' F8.2’ UV’ F82 UU'F82’ VV'F82)
IF(BUF(2) . LT.MAX)GOTO 100

PRINT *,;” REPORTS’ ,BUF(2),’, EOF ', JEOF END

COADS
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COADS
c
BLOCK DATA DSU2
IMPLICIT INTEGER(A-E,G-2)
COMMON /DSU2/FUNITS(58),FBASE(58),BI TS(58),OFFSET(58)
c
DATA FUNITS/5*1.
+,7%.01,1. 7+.01,1. P7*.01pl. p7*.01,1. J,7*.01,1. 7*.1,1.
+5.01/
C
+FBASE/179,4*0
+,7%-501,0 7+-8801,0 #7-10221,0 7%—10221,0 7+86999,0 7*—1,0
+,2¢-10221,-522243,2* -1/
C
+BITS/8,4,14,10,12,50* 16,3+ 32/
C
+OFFSET/
C
+16, 24, 28, 42, 52, 64, 80, 96,112,128,144,160,176,192,208,224 +,240,256,272,288,304,320,336,352,368,384,400,416,432,4

48,464,480 +,496,512,528,544,560PS76,592p608,624,640,656,672,688,704,720,736
+,752,768,784,800,816,832,848,864,896,928/
END

SEE QI9 FOR LISTINGS OF SUBROUTINES GETRPT AND RCDIN
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PROGRAM QL14

C READ AND PRINT MST3
C
c RPTIN, BUFFER IN, UNIT, LENGTH, GBYTE/S, DATE AND TIME ARE
c MACHINE-DEPENDENT ROUTINES AND FUNCTIONS, SEE COADS RELEASE 1
c SUPPLEMENT H FOR A DESCRIPTION OF THEIR BEHAVIOR. BPW ISA
C PARAMETER WHICH MUST BE SET TO THE NUMBER OF BITS PER MACHINE
c WORD.
C 1 2 3 4 5 6 7
c
C REVISION HISTORY
c LEVEL AUTHOR  DATE DESCRIPTION
cC
0IC. SL 850125 REVISED COMMENTS.
c
c 1 2 3 4 5 6 7
c
C IMPLICIT INTEGER(A-E,G-2)
c
PARAMETER(MAX=60,RPTOFF=1,FM|SS=-9999. INDEXCK=S,BPR=3712,|D=0
+BPW=60,DIM BUF=(1006*64—1)/BPW+1,DIM PK=(BPR—1)/BPW+1,DIM UN=271)
C
COMMON /MST3/FUNITS(271),FBASE(271),BI TS(271), OFFSET(271)
c
DIMENSION BUF(DIM BUF),PK(DIM PK),UN(DIM UN),FTRUE(DIM UN)
c
c 2 DIMENSIONAL FTRUE
DIMENSION FTRUE2(19,14)
EQUIVALENCE (FTRUE(6),FTRUE?)
c
DATA LEVEL/4H.01C/,BUF/DIM BUF*O/
CALL DATE(DTE)
CALL TIME (TME)
PRINT 1,LEVEL,DTE,TME
1 FORMAT( 1QL 14’ A4,2A9)
C
100 CALL GETRPT(L,FMISS,FUNITSFBASE,BITS,OFFSET,INDEXCK,ID
+BPR,BPW,RPTOFF,BUF,DIM BUF,PK,DIM PK,UNDIM UN,FTRUE,JEOF)
IF(JEOF.NE.O)GOTO 900
c

PRINT 300,(FTRUE(I),1=1,5)
300 FORMAT(" YEAR’ F5.0, MONTH '’ F3.0, BOX2' F6.0
+ BOX1010’ ,F4.0; CHECKSUM *,F6.0/
+OX,7X, D' 7X H L 7X X 7X, Y 7X N 7X MY 7X) S
+7X,10,7X 117X, 27X, 37X, 4, 7X,'5 7X,'6')
PRINT  301,((FTRUE2(1,J),J=1,14),1=1,19)
301 FORMAT(1X,'S’ F8.1,3F8.2,F8.0, 9F8.2/
+1X,A ' F8.1,3F8.2,F8.0,9F8.2/
+IX,W ’,F8.1,3F8.2,F8.0,9F8.2/
+1X,U ’FB.1,3F8.2,F8.0,9F8.2/
+IX,'V ’,F8.1,3F8.2,F8.0,9F8.2/
+1X,P ',F8.1,3F8.2,F8.0,9F8.2/
+1X,C ’,F8.1,3F8.2,F8.0,9F8.1/
+1X,Q ',F8.1,3F8.2,F8.0,9F8.2/
+IX,R ’,F8.1,3F8.2,F8.0,9F8.1/
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+1X,S-A 'F8.1,3F8.2,F8.0,9F8.2/
+1X,'(S-A)*W ’,F8.1,3F8.2,F8.0,9F8.1/
+1X,’QSQ ’,F8.1,3F8.2,F8.0,9F8.2/

+1X," (QS-Q)*W’ ,F8.1,3F8.2,F8.0,9F8.1/
*1XW*U ' F8.1,3F8.2,F8.0,9F8.1/
*1XW*V  ’,F8.1,3F8.2,F8.0,9F8.1/
*1X,'U*A ' F8.1,3F8.2,F8.0,9F8.1/

+1X,'V*A OF8.1,3F8.2,F8.0,9F8.1/
+1X, U*Q F8.1,3F8.2,F8.0,9F8.1/
+1X,V*Q ' F8.1,3F8.2,F8.0,9F8.1)
IF(BUF(2).LT.MAX)GOTO 100

PRINT *, REPORTS’ ,BUF(2),’, EOF ' ,JEOF
END

BLOCK DATA MST3
IMPLICIT INTEGER(A-E,G-2)

COMMON /MST3/FUNITS(271),FBASE(271),BI TS(271), OFFSET(271)

DATA FUNITS/5*1.
+,19*.2,57%.01,19* 1.
+,6%.01,.1,.01,.1,.01,7*.1
+,6*.01,.1,.01,.1,.01,7*.1
+,6%.01,.1,.01,.1,.01,7*.1
+,6*.01,.1,.01,.1,.01,7*.1
+,6%.01,.1,.01,.1,.01,7*.1
+,6*.01,.1,.01,.1,.01,7*.1
+,6*.01,.1,.01,.1,.01,7*.1
+,6*.01,.1,.01,.1,.01,7*.1
+,6*.01,.1,.01,.1,.01,7*.1/

DATA FBASE/1799,4*0

+,19%4,57*-1,19*0

+,-501,-8801,-1,2*-10221,86999,3* -1
+,-6301,-10001,-4001,-10001,2*-30001,2*-20001,2*-10001
19*-1

+,-501,-8801,-1,2*-10221,86999,3* -1
+,-6301,-10001,-4001,-10001,2* -30001,2*—20001,2*—10001
+,-501,-8801,-1,2*-10221,86999,3* -1
+,-6301,-10001,-4001,-10001,2*-30001,2* —20001,2* —10001
+,-501,-8801,-1,2*-10221,86999,3* -1
+,-6301,-10001,-4001,-10001,2*-30001,2* —20001,2* —10001
+,-501,-8801,-1,2*-10221,86999,3* -1
+,-6301,-10001,-4001,-10001,2*-30001,2* —20001,2* —10001
+,-501,-8801,-1,2*-10221,86999,3* -1
+,-6301,-10001,-4001,-10001,2* -30001,2*—20001,2*-10001
+,-501,-8801,-1,2*-10221,86999,3* -1
+,-6301,-10001,-4001,-10001,2*-30001,2*—20001,2*-10001
+,-501,-8801,-1,2*-10221,86999,3* -1
+,-6301,-10001,-4001,-10001,2*-30001,2*—20001, 2* —10001/

DATA BITS/8,4,14,10,12,76* 8,190* 16/

DATA OFFSET/ 16, 24, 28, 42, 52, 64

+, 72, 80, 88, 96, 104, 112, 120, 128, 136, 144, 152, 160, 168, 176, 184, 192

COADS
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+,200,208,216,224,232,240,248,256,264,272,280,288,296,304,312,320
32,440,448 +,456,464,472,480,488,496,504,512,520,528,536,544,552,560,568,576
04,720,736 +,752,768,784,800,816,832,848,864,880,896,912,928,944,960,976,992

168,1184,1200
584,1600,1616
000,2016,2032
416,2432,2448
832,2848,2864
248,3264,3280
664,3680,3696/
END

C

+,1216,1232,1248,1264,1280,1296,1312,1328,1344,1360,1376,1392,1408
+,1632,1648,1664,1680,1696,1712,1728,1744,1760,1776,1792,1808,1824
+,2048,2064,2080,2096,2112,2128,2144,2160,2176,2192,2208,2224,2240
+,2464,2480,2496,2512,2528,2544,2560,2576,2592,2608,2624,2640,2656
+,2880,2896,2912,2928,2944,2960,2976,2992,3008,3024,3040,3056,3072
+,3296,3312,3328,3344,3360,3376,3392,3408,3424,3440,3456,34 72,3488

SEE QI9 FOR LISTINGS OF SUBROUTINES GETRPT AND RCDIN

COADS

+,328,336,344,352,360,368,376,384,392,400,408,416,424,4
+,584,592,600,608,616,624,632,640,648,656,664,672,688,7
+,1008,1024,104001056,1072,1088,1104,1120,1136,1152,1
+,1424,1440,1456,1472,1488,1504,1520,1536,1552,1568,1
+,1840,1856,1872,1888,1904,1920,1936,1952,1968,1984,2
+,2256,2272,2288,2304,2320,2336,2352,2368,2384,2400,2
+,2672,2688,2704,2720,2736,2752,2768,2784,2800,2816,2
+,3088,3104,3120,3136,3152,3168,3184,3200,3216,3232,3
+,3504,3520,3536,3552,3568,3584,3600,3616,3632,3648,3
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PROGRAM QL16

C READ AND PRINT TRP1
C
C RPTIN, BUFFER IN, UNIT, LENGTH, GBYTE/S, DATE AND TIME ARE
c MACHINE-DEPENDENT ROUTINES AND FUNCTIONS, SEE COADS RELEASE |
c SUPPLEMENT H FOR A DESCRIPTION OF THEIR BEHAVIOR. BPW ISA
C PARAMETER WHICH MUST BE SET TO THE NUMBER OF BITS PER MACHINE
c WORD.
C 1 2 3 4 5 6 7
c
C REVISION HISTORY
c LEVEL AUTHOR  DATE DESCRIPTION
C
c 0IC. SL 850125 REVISED COMMENTS.
c
c 1 2 3 4 5 6 7
c IMPLICIT INTEGER(A-E,G-2)
C
PARAMETER(MAX=250, RPTOFF=1,FMISS=0.,INDEX CK=S,BPR=256,1D=0
+BPW=60,DIM BUF=(1006*64—1)/BPW-+1,DIM PK=(BPR—I)/BPW+1,DIM UN=23)
c
COMMON /TRPLYFUNITS(23),FBASE(23),BITS(23),OFFSET(23)
c
DIMENSION BUF(DIM BUF),PK(DIM PK),UN(DIM UN),FTRUE(DIM UN)
c
c 2 DIMENSIONAL FTRUE
DIMENSION FTRUE2(6,3)
EQUIVALENCE (FTRUE(6),FTRUE2)
C
DATA LEVEL/4H.01C/,BUF/DIM BUF*O/
CALL DATE(DTE)
CALL TIME(TME)
PRINT 1,LEVEL,DTE,TME
1 FORMAT( 1QL16' ,A4,2A9)
c
100 CALL GETRPT(LFMISS,FL)NITS,FBASE,BITS DFFSET,INDEXCK,ID
+BPR,BPW,RPTOFF,BUF,DIM BUF,PK,DIM PK,UN,DIM UN,FTRUE,JEOF)
IF(JEOFNE.O)GOTO 900
c

PRINT 300,FTRUE
300 FORMAT(/ YEAR 1,F5.0, MONTH ' F3.0; BOX2’,F6.0, BOX10’,F4.0

+’ CHECKSUM *,F5.0/

+9X,S",6X,'A’,6X,’U’ BX,'V ' 6X, P’ 6X,R

+1X,'NI’ 6F8.0/

+1X,"NL’ ,6F8.0/

+1X,NU’,6F8.0)

IF(BUF(2).LT.MAX)GOTO 100

900 PRINT *, REPORTS’ ,BUF(2),’, EOF ’,JEOF
END

BLOCK DATA TRP1
IMPLICIT INTEGER(A-E,G-2)



Directory  Table of Contents O

COMMON /TRPL/FUNITS(23),FBASE(23),BITS(23),OFFSET(23)
DATA FUNITS/5*1.

+FBASE/1799,4*0

+180/

* BITS8,4,14,10,12
+,6%12,12* 10/

+,OFFSET/ 16, 24, 28, 42, 52

+, 64, 76, 88,100,112,124,136,146,156,166,176,186,196,206,216,226
+,236,246/

END

SEE QI9 FOR LISTINGS OF SUBROUTINES GETRPT AND RCDIN

COADS
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PROGRAM QL21
READ AND PRINT CMR5

RPTIN, BUFFER IN, UNIT, LENGTH, GBYTE/S, DATE AND TIME ARE
MACHINE-DEPENDENT ROUTINES AND FUNCTIONS. SEE COADSRELEASE 1
SUPPLEMENT H FOR A DESCRIPTION OF THEIR BEHAVIOR. BPW ISA
PARAMETER WHICH MUST BE SET TO THE NUMBER OF BITS PER MACHINE
WORD.

1 2 3 4 5 6 7

REVISION HISTORY
LEVEL AUTHOR DATE DESCRIPTION

.01C. SL 85/01/25. REVISED COMMENTS.

1 2 3 4 5 6 7
IMPLICIT INTEGER(A-E,G-2)

PARAMETER(MAX=300,RPTOFF=I,FMISS=—999.9,INDEXCK=35,BPR=192,1D=0
+,BPW=60,DIM BUF=(1006* 64-1)/BPW+|,DIM PK=(BPR-)/BPW+1,DIM UN=35)

COMMON /CMR5/FIEL D(35),FTRUEL (35),FTRUEU(35), FUNI TS(35)
+ FBASE(35),BITS(35),DFFSET(35)

DIMENSION BUF(DIM BUF),PK(DIM PK),UN(DIM UN),FTRUE(DIM UN)
DATA LEVEL/4H.01C/,BUF/DIM BUF*0/

CALL DATE(DTE)
CALL TIME (TME)
PRINT 1,LEVEL,DTE,TME
FORMAT( 1QL21’ A4,2Aq)

CALL GETRPT(1,FMISS,FUNITS,FBASE,BITS DFFSET,INDEXCK,ID
+,BPR,BPW,RPTOFF,BUFDIM BUFPK,DIM PK,UN,DIM UN,FTRUE,JEOF)
IF(JEOF.NE.O)GOTO 900

PRINT 300,(FIELD(1),FTRUE(l),1=1,DIM UN)
FORMAT(6(1X,A5,F7.1))
IF(BUF(2).LT.MAX)GOTO 100

PRINT *, REPORTS’ ,BUF(2),’, EOF ' ,JEOF
END

BLOCK DATA CMR5
IMPLICIT INTEGER(A-E,G-2)

COMMON /CMR5/FIEL D(35),FTRUEL (35),FTRUEU(35), FUNI TS(35)
+ FBASE(35),BITS(35),OFFSET(35)

DATA FIELD/SHBOX10 BHMONTH 8HBOX2 8HY EAR 8HDAY

+8HHOUR ,8HX ,8HY ,8HS ,8HBI 8HA ,
+8HDP 8HTI ,8HU ,8HV ,8HDI ,8HWI ,
+8HP ,8HC ,8HNH ,8HCL  ,8HH ,8HHI ,

*8HCM ,8HCH ,8HST ,8HPW  ,8HCD ,8HLF ,
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+8HSF ,8HAF ,8HRF ,8HWF  ,8HPF ,8HCK

DATA FTRUEL/3*1.,1800.,1.,3*0.,-5.,0.,-88.)2*0.,2*-102.2) 2* 0.,870.
+,17*0./

DATA FTRUEU/648.,12.,16202.,2054.,31.,23.,2* 2.,40.,2.,58.,70.,5.
+,2¢102.2,5.,1.,1074.6,2*9.,2*10.,1.,2*10.,7.,99.,999.,0.,5*2.,30./

DATA FUNITS/6*1.,3*.1,1.,2*.1,1.,.2* .1,2*1.,.1,17* 1./

DATA FBASE/3*0,1799,0,3*-1,-51,-1,-881,2*-1,2*-1023,2*-1,8699
+,16*-1,0/

DATA BITS/10,4,14,8,4*5,9,2,11,10,3,2* 11,3,2,11,4* 4,2,3*4,7) 10
+1,5*2,5/

RPTOFF O

DATA OFFSET/
+64,74,78,92,100,105,110,115,120,129,131,142,152,155,166,177
+,180,182,193,197,201,205,209,211,215,219,223,230,240,241,243,245
+0247,249,251/

RPTOFF 1

DATA OFFSET/

+ 0,10,14,28,36,41,46,51,56,65,67,78,88,91,102,113
+116,118,129,133,137,141,145,147)151,155,159,166,176,177,179,181
+,183,185,187/

END

SEE QI9 FOR LISTINGS OF SUBROUTINES GETRPT AND RCDIN

COADS
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PROGRAM QL28
READ AND PRINT MSTG1 GROUP 3

RPTIN, BUFFER IN, UNIT, LENGTH, GBYTEIS, DATE AND TIME ARE
MACHINE-DEPENDENT ROUTINES AND FUNCTIONS. SEE COADSRELEASE 1
SUPPLEMENT H FOR A DESCRIPTION OF THEIR BEHAVIOR. BPW ISA
PARAMETER WHICH MUST BE SET TO THE NUMBER OF BITS PER MACHINE
WORD.

1 2 3 4 5 6 7

REVISION HISTORY
LEVEL AUTHOR DATE DESCRIPTION

.01C. SL 85/01/25. REVISED COMMENTS.

1 2 3 4 5 6 7
IMPLICIT INTEGER(A-E,G-2)

PARAMETER(MAX=400,RPTOFF=1,FM|SS=-9999.,INDEX CK=5,BPR=384,ID=3
+,BPW=60,DIM BUF=(1006* 64-1)/BPW+1,DIM PK=(BPR-1)/BPW+1,DIM UN=37)

COMMON /MSTGL/FUNITS(37),FBASE(37),BI TS(37),0FFSET(37)

DIMENSION BUF(DIM BUF),PK(DIM PK),UN(DIM UN),FTRUE(DIM UN)
2 DIMENSIONAL FTRUE

DIMENSION FTRUE2(4,8)

EQUIVALENCE (FTRUE(6),FTRUE2)

DATA LEVEL/4H.01C/,BUF/DIM BUF*O/

CALL DATE(DTE)
CALL TIME(TME)
PRINT 1,LEVEL,DTE,TME
FORMAT( 1QL 28 ,A4,2A9)

CALL GETRPT(LFMISS,FUNITS,FBASE,BITS,OFFSET,INDEXCK,ID
+BPR,BPW,RPTOFF,BUF,DIM BUF,PK,DIM PK,UN,DIM UN,FTRUE,JEOF)
IF(JEOF.NE.0)GOTO 900

CALL WRMSTG1(FTRUE)
IF(BUF(2).LT.MAX)GOTO 100

PRINT *;” REPORTS’ ,BUF(2),’, EOF ' ,JEOF
END

SUBROUTINE WRMSTGI(FTRUE)

IMPLICIT INTEGER(A-E,G-2)

DIMENSION FTRUE(37)

PRINT 100,(FTRUE(1),1=1,5)

+,((FTRUE(5+(3-1)* 4+1),J=1,8) 1=1,4)

FORMAT(” YEAR’ FS.0, MONTH *,F3.0, BOX2’ F6.0

+’ BOX10’,F4.0) CHECKSUM ’,F6.0/

+OX,7X,'3 ,7X, M 7X, N 7X B 7X, D 7X H X, X 7K, Y
+1X,'S’2F8.2,F8.0,F8.2,F8.0,3F8.1/
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+1X, A ',2F8.2,F8.0,F8.2,F8.0,3F8.1/
+1X,'Q ’,2F8.2,F8.0,F8.2,F8.0,3F8.1/
+1X,'R ’,2F8.1,F8.0,F8.1,F8.0,3F8.1)
END
GROUP 3

BLOCK DATA MSTG1
IMPLICIT INTEGER(A-E,G-2)

COMMON /MSTGL/FUNITS(37),FBASE(37),BI TS(37),0FFSET(37)

DATA FUNITS/1, 1, 1,1, 1.
+1E-2, 1E-2 1E-201
+1E-2,1.E-2 1E-201
+1,1,1,1

+1E-2,1.E-2 1E-201
+2.,2.,2,2
+,0.1,0.1,0.1,0.1
+,0.2,0.2,0.2,0.2
+,0.2,0.2,0.2,0.2/

DATA FBASE/1799,, 0., 0., 0., 0.
+,-501.,, 8801, -1., -1
+,-501.,, 8801, -1., -1
+0.,0,0.,0.

+ -1, -1.,-1.,-1.

+0.,0,0.,0.

+ -1.,-1.,-1,-1.
+,-5,-5-5-5
+,-5,-5,-5,-5/

DATA BITS/8,4,14,10,12,16* 16,16* 4/

DATA OFFSET

+/ 16, 24, 28, 42, 52, 64, 80, 96, 112, 128

+, 144, 160, 176, 192, 208, 224, 240, 256,272,288
+, 304, 320, 324, 328, 332, 336, 340, 344, 348, 352
+, 356, 360, 364, 368, 372, 376, 380/

END

SEE QI9 FOR LISTINGS OF SUBROUTINES GETRPT AND RCDIN
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PROGRAM QL29
READ AND PRINT MSTC1 GROUP 4

RPTIN, BUFFER IN, UNIT, LENGTH, GBYTE/S, DATE AND TIME ARE
MACHINE-DEPENDENT ROUTINES AND FUNCTIONS. SEE COADSRELEASE 1
SUPPLEMENT H FOR A DESCRIPTION OF THEIR BEHAVIOR. BPW ISA
PARAMETER WHICH MUST BE SET TO THE NUMBER OF BITS PER MACHINE
WORD.

1 2 3 4 5 6 7
REVISION HISTORY
LEVEL AUTHOR DATE DESCRIPTION

.01C. SL 85/01/25. REVISED COMMENTS.

1 2 3 4 5 6 7
IMPLICIT INTEGER(A-E,G-2)

PARAMETER(MAX=400,RPTOFF=1,FM|SS=-9999.,INDEXCK=S,BPR=384,|D=4
+,BPW=60,DIM BUF=(1006*64-1)/BPW+1,DIM PK=(BPR-1)/BPW+1,DIM UN=37)

COMMON /MSTCUFUNITS(37), FBASE(37), BITS(37), OFFSET(37)
DIMENSION BUF(DIM BUF), PK(DIM PK), UN(DIM UN), FTRUE(DIM UN)

2 DIMENSIONAL FTRUE

DIMENSION FTRUE2(4,8)
EQUIVALENCE (FTRUE(6),FTRUE2)
DATA LEVEL/4H.01C/,BUF/DIM BUF-0/

CALL DATE(DTE)

CALL TIME (TME)

PRINT 1,LEVEL,DTE,TME
1 FORMAT('1QL29' A4,2A9)

CALL GETRPT(LFMISS,FUNITS,FBASE,BITS,DFFSET,INDEXCK,ID

* BPR,BPW,RPTOFF,BUF,DIM BUF,PK,DIM PK,UN,DIM UN,FTRUE,JEOF)
IF(JEOFNE.O)GOTO 900

CALL WRMSTG1(FTRUE)

IF(BUF(2).LT.MAX)GOTO 100

PRINT *, REPORTS’ ,BUF(2),’, EOF ' ,JEOF
END

SUBROUTINE WRMSTG1(FTRUE)

IMPLICIT INTEGER(A-E,G-2)

DIMENSION FTRUE(37)

PRINT 100,(FTRUE(I),I=1, 5)

+,((FTRUE(5+(J-1)* 4+1),J=1,8),1=1,4)

FORMAT(” YEAR’ F5.0, MONTH ' F3.0, BOX2' F6.0

+ BOX10 1,F4.0; CHECKSUM ’,F6.0/

+OX,7X,'3 7X, M 7X, N 7X B X, D 7X H X, X 7K, Y
+1X, W *,2FS.2,F8.0,F8.2,F8.0,3F8.1/
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+1X,'U ’,2F8.2,F8.0,F8.2,F8.0,3F8.1/
+1X,'V ’,2F8.2,F8.0,F8.2,F8.0,3F8.1/
*1X,'P’,2F8.2,F8.01F8.2,F8.0,3F8.1)
END

GROUP

BLOCK DATA MSTG1

IMPLICIT INTEGER(A-E,G-2)

COMMON /MSTGL/FUNITS(37),FBASE(37),BI TS(37),0FFSET(37)

DATA FUNITS/1, 1, 1,1, 1.
+1E-2, 1E-2 1.E-2 1E-2
+1E-2, 1.E-2, 1.E-2, 1E-2
+1,1,1,1

+1E-2, 1.E-2, 1L.E-2, 1E-2
+2.,2.,2,2
+,0.1,0.1,0.1,0.1
+,0.2,0.2,0.2,0.2
+,0.2,0.2,0.2,0.2/

DATA FBASE/1799,, 0., 0, 0., 0.
+-1.,-10221., —10221., 86999.
+,-1., -10221., -10221., 86999.
+0.,0,0.,0.

+,-1,-1,-1, -1

+,0,0.,0,0.

+-1,-1,-1, -1

DATA BITS/8,4,14,10,12,16* 16,16* 4/

DATA OFFSET

+/ 16, 24, 28, 42, 520 64, 80, 96,112,128
+,144,160,176,192,208,224,240,256,272,288
+,304,320,324,328,332,336,340,344,348,352
+,356,360,364,368,372,376,380/

END

SEE QI9 FOR LISTINGS OF SUBROUTINES GETRPT AND RCDIN
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PROGRAM QL30
READ AND PRINT MSTGI GROUP 5

RPTIN, BUFFER IN, UNIT, LENGTH, GBYTE/S, DATE AND TIME ARE
MACHINE-DEPENDENT ROUTINES AND FUNCTIONS. SEE COADSRELEASE 1
SUPPLEMENT H FOR A DESCRIPTION OF THEIR BEHAVIOR. BPW ISA
PARAMETER WHICH MUST BE SET TO THE NUMBER OF BITS PER MACHINE
WORD.

1 2 3 4 5 6 7

REVISION HISTORY
LEVEL AUTHOR DATE DESCRIPTION

-01C. SL 85/01/25. REVISED COMMENTS.

1 2 3 4 5 6 7
IMPLICIT INTEGER(A-E,G-2)

PARAMETER(MAX=400,RPTOFF=1,FM|SS=-9999.,INDEX CK=S,BPR=384,| D=6
+,BPW=60,DIM BUF=(1006* 64-1)/BPW+|,DIM PK=(BPR-)/BPW+1,DIM UN=37)

COMMON /MSTGI/FUNITS(37),FBASE(37),BI TS(37),OFFSET(37)
DIMENSION BUF(DIM BUF),PK(DIM PK),UN(DIM UN),FTRUE(DIM UN)

2 DIMENSIONAL FTRUE

DIMENSION FTRUE2(4,8)
EQUIVALENCE (FTRUE(6),FTRUE2)
DATA LEVEL/4H.0IC/,BUF/DIM BUF*O/

CALL DATE(DTE)

CALL TIME(TME)

PRINT 1,LEVEL,DTE,TME
1 FORMAT('1QL30’ A4,2A9)

CALL GETRPT(1,FMISS,FUNITS,FBASE,BITS,OFFSET,INDEXCK,ID
+,BPR,BPW,RPTOFF,BUFDIM BUFPK,DIM PK,UN,DIM UN,FTRUE,JEOF)
IF(JEOF.NE-O)GOTO 100

CALL WRMSTGL(FTRUE)
IF(BUF(2).LT.MAX)GOTO 100

PRINT *,” REPORTS’ ,BUF(2),’, EOF ' ,JEOF
END

SUBROUTINE WRMSTG1(FTRUE)

IMPLICIT INTEGER(A-E,G-2)

DIMENSION FTRUE(37)

PRINT 100,(FTRUE(1),1=1,5)
+,((FTRUE(5+(3H)—4+1),J=1,8),1=1,4)

FORMAT(” YEAR’ F5.0,) MONTH ' F3.0, BOX2’ F6.0

+ BOX10’,F4.0,1 CHECKSUM ’,F6.0/

+OX,7X,' 37X, MP7X, N, 7X, B, 7X,' D’ ,7X, H 7X, X 7X, Y/
+1X,'C’ 2F8.1,FS.0,F8.1,F8.0,3F8.1/
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+1X,'R’,2F8.1,F8.0,F8.1,F8.0,3F8.1/
+1X,’W*U’,2F8.1,F8.0,F8.1,F8.0,3F8.1/
+1X,"W*V’ 2F8.1,F8.0,F8.1,F8.0,.3FS.1)
END

BLOCK DATA MSTG1
IMPLICIT INTEGER(A-E,G-2)

COMMON /MSTGL/FUNITS(37),FBASE(37),BI TS(37),0FFSET(37)

DATA FUNITS/1, 1, 1,1, 1.
+,0.1,0.1,0.1,0.1
+0.1,01,0.1,0.1
+1,1,1,1
+,0.1,01,0.1,0.1
+2.,2.,2,2
+,0.1,01,0.1,0.1
+,0.2,0.2,0.2,0.2
+,0.2,0.2,02, 0.2

DATA FBASE/1799., 0., 0., 0., .0
+,-1., -1., -30001., —30001.

+, —1., —1., =30001., —30001.
+0.,0,0.,0.

+ -1, -1.,-1., -1,
+0.,0,0.,0.

+ -1, -1, -1, -1,
+,-5,-5,-5, -5/

DATA BITY 8, 4, 14, 10, 12, 16*16, 16*4/

DATA OFFSET

+/ 16, 24, 28 , 42, 52, 64, 80, 96,112,128
+,144,160,176,192,208,224,240,256,272,288
+,304,320,324,328,332,336,340,344,348,352
+,356,360,364,368,372,376,380/

END

SEE QI9 FOR LISTINGS OF SUBROUTINES GETRPT AND RCDIN

COADS
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PROGRAM QL31
READ AND PRINT MSTGI GROUP 6

RPTIN, BUFFER IN, UNIT, LENGTH, GBYTE/S, DATE AND TIME ARE
MACHINE-DEPENDENT ROUTINES AND FUNCTIONS. SEE COADSRELEASE 1
SUPPLEMENT H FOR A DESCRIPTION OF THEIR BEHAVIOR. BPW ISA
PARAMETER WHICH MUST BE SET TO THE NUMBER OF BITS PER MACHINE
WORD.

1 2 3 4 5 6 7

REVISION HISTORY
LEVEL AUTHOR DATE DESCRIPTION

.01C. SL 85/01/25. REVISED COMMENTS.

1 2 3 4 5 6 7
IMPLICIT INTEGER(A-E,G-2)

PARAMETER(MAX=400,RPTOFF=1,FM|SS=—9999.,INDEXCK=S,BPR=384,|D=6
+,BPW=60,DIM BUF=(1006* 64-1)/BPW+1,DIM PK=(BPR-1)/BPW+1,DIM UN=37)

COMMON /MSTGL/FUNITS(37),FBASE(37),BI TS(37),DFFSET(37)
DIMENSION BUF(DIM BUF),PK(DIM PK),UN(DIM UN),FTRUE(DIM UN)

2 DIMENSIONAL FTRUE

DIMENSION FTRUE2(4,B)
EQUIVALENCE (FTRUE(6),FTRUE2)
DATA LEVEL/4H.01C/,BUF/DIM BUF*0/

CALL DATE(DTE)

CALL TIME(TME)

PRINT 1,LEVEL,DTE,TME
FORMAT( 1QL31’, A4, 2A9)

CALL GETRPT(1,.FMISS FUNITS,FBASE,BITS,OFFSET,INDEXCK,ID
+,BPR,BPW,RPTOFF,BUF,DIM BUF,PK,DIM PK,UN,DIM UN,FTRUE,JEOF)
IF(JEOF.NE.O)GOTO 900

CALL WRMSTG1(FTRUE)
IF(BUF(2).LT.MAX)GOTO 100

PRINT *,” REPORTS’ ,BUF(2),’, EOF ', JEOF
END

SUBROUTINE WRMSTG1(FTRUE)

IMPLICIT INTEGER(A-E,G-2)

DIMENSION FTRUE(37)

PRINT 100,(FTRUE(1),1=1,5)

+, (FTRUE(S+(J-1)*4+) J=1,8) 1=1,4)

FORMAT(/ YEAR’,FS0, MONTH ' F3.0; BOX2’F6.0

+ BOX101,F4.0; CHECKSUM’ ,F6.0/

+OX, 7X, '3, 7X, M, XN, T, B, TX, DY, TX, THY, TX, X, TX, Y
+1X,'S-A "’ ,2F8.2, FS.0, FS.2,F8.0,3F8.1/
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+1X, (S-A)*W’,2F8.1,F8.0,F8.1,F8.0,3F8.1/
+1X,'QS-Q',2F8.2,F8.0,F8.2,F8.0,3F8.1/
+1X,"(QS-Q)*W’,2F8.1,F8.0,F8.1,F8.0,3F8.1)
END

GROUP

BLOCK DATA MSTG1

IMPLICIT INTEGER(A-E,G-2)

COMMON /MSTGL/FUNITS(37),FBASE(37),BI TS(37),0FFSET(37)

DATA FUNITS/1,1, 1,1, 1.

+ 1.E-2,01,1.E-20.1

+ 1E-201,1E-201
+1,1,1,1. +1E-20.1,

+ 1.E-2,01+.2,2,2,2.
+,0.1,0.1,0.1,0.1+,0.2,0.2,0.2,0.2
+,02,02,02,02

DATA FBASE/1799., 0., 0., 0., 0.

+, —6301., —10001., —4001., —10001.
+, —6301., —10001., —4001., —10001.
+,0,0.,0,0.

+ -1, -1, -1, -1

+,0.,0,0.,0.

+ -1, -1, -1, -1
+,-5,-5-5-5
+,-5,-5-5-5

DATA BITS/8,4,14,10,12,16* 16,16* 4/

DATA OFFSET

+/ 16, 24, 28, 42, 52, 64, 80, 96,112,128
+,144,160,176,192,208,224,240,256,272,288
+,304,320,324,328,332,336,340,344,348,352
+,356,360,364,368,372,376,380/

END

SEE QI9 FOR LISTINGS OF SUBROUTINES GETRPT AND RCDIN
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PROGRAM QL32
READ AND PRINT MSTGI GROUP 7

RPTIN, BUFFER IN, UNIT, LENGTH, GBYTE/S, DATE AND TIME ARE
MACHINE-DEPENDENT ROUTINES AND FUNCTIONS. SEE COADSRELEASE 1
SUPPLEMENT H FOR A DESCRIPTION OF THEIR BEHAVIOR. BPW ISA
PARAMETER WHICH MUST BE SET TO THE NUMBER OF BITS PER MACHINE
WORD.

REVISION HISTORY
LEVEL AUTHOR DATE DESCRIPTION

.01C. SL 85/01/25. REVISED COMMENTS.

1 2 3 4 5 6 7
IMPLICIT INTEGER(A-E,G-2)

PARAMETER(MAX=400,RPTOFF=1,FM|SS=—9999.,INDEXCK=S,BPR=384,|D=7
+,BPW=60,DIM BUF=(1006*64-1)/BPW+|,DIM PK=(BPR-1)/BPW+1,DIM UN=37)

COMMON /MSTGL/FUNITS(37),FBASE(37),BI TS(37),DFFSET(37)
DIMENSION BUF(DIM BUF),PK(DIM PK),UN(DIM UN),FTRUE(DIM UN)

2 DIMENSIONAL FTRUE

DIMENSION FTRUE2(4,8)
EQUIVALENCE (FTRUE(6),FTRUE2)
DATA LEVEL/4H.01C/,BUF/DIM BUF*0/

CALL DATE(DTE)

CALL TIME(TME)

PRINT 1,LEVEL,DTE,TME
1 FORMAT('1QL32' A4,2A9)

CALL GETRPT(1,FMISS,FUNITS FBASE,BITS,OFFSET,INDEXCK,ID
+,BPR,BPW,RPTOFF,BUF,DIM BUF,PK,DIM PK,UN,DIM UN,FTRUE,JEOF)
IF(JEOF.NE.O)GOTO 900

CALL WRMSTG1(FTRUE)
IF(BUF(2).LT.MAX)GOTO 100

PRINT *, REPORTS’ ,BUF(2),’, EOF ', JEOF
END

SUBROUTINE WRMSTG1(FTRUE)

IMPLICIT INTEGER(A-E,G-2)

DIMENSION FTRUE(37)

PRINT 100,(FTRUE(I),1=1,5) +,((FTRUE(5+(3-1)*4+1),J=1,8),1=1,4)
FORMAT(” YEAR’ FS.0; MONTH ',F3.0, BOX2’ F6.0

+’ BOX10’,F4.0] CHECKSUM ’,F6.0/

+OX, 7X, '3, 7X, "M, X, )N, X, 'L 7X, D, TX, T, TX, XL X, Y
+1X, 'U*A’ 2F8.1, F8.0, F8.1, F8.0, 3F8.1/
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+1X,V*A ’,2FS.1,F8.0,F8.1,F8.0,3F8.1/
+1X,U*Q ’,2F8.1,F8.0,F8.1,F8.0,3F8.1/
+1X,’V*Q ’,2F8.1,F8.0,F8.1,F8.0,3F8.1)
END

BLOCK DATA MSTG1
IMPLICIT INTEGER(A-E,G-2)

COMMON /MSTGL/FUNITS(37),FBASE(37),BI TS(37),0FFSET(37)

DATA FUNITS/1, 1, 1,1, 1.
+,0.1,0.1,0.1,0.1
+0.1,01,0.1,01
+1,1,1,1
+,0.1,01,0.1,0.1
+2.,2.,2,2
+,0.1,01,0.1,0.1
+,0.2,0.2,0.2,0.2
+,0.2,0.2,02, 0.2

DATA FBASE/1799,, 0., 0, 0., 0.

+, —20001., —20001.., —10001., —10001.
+, —20001., —20001., —=10001., —10001.
+ 0,0, 0, 0.

+,-1.,-1.,-1.,-1.

+0.,0,0.,0.

+5,.5,.5 .5/

DATA BITS/8,4)14,10,12,16* 16,16* 4/

DATA OFFSET

+/ 16, 24, 28, 42, 52, 64, 80, 96,112,128
+,144,160,176,192)208,224,240,256,272,288
+,304,320,324,328,332,336,340,344,348,352
+,356,360)364,368,372,376,380/

END

SEE QI9 FOR LISTINGS OF SUBROUTINES GETRPT AND RCDIN
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CONVERTED BY CONVRT: TSCON.01B
PROGRAM RDINV

PURPOSE — READ PACKED INVENTORIES FOR PRE-70'SDR
70 SDATA MADE BY PROGRAM DUPELIM

WRITTEN BY —JANE HISCOX

REVISION HISTORY

LEVEL AUTHOR DATE DESCRIPTION

.01B. SL 85/01/30. REVISED COMMENTS; CONVERT FROM
TIMESHARING FORTRAN.

IMPLICIT INTEGER (A-2)

CHARACTER*4 LEVEL

DIMENSION STORE (5000), CARD (50)

COMMON /QC/ INVNF (14,11)

DATA LEVEL /.01B’/, NSTORE, NSID, NCD, NDS/ 5000, 24, 50, 8/

DATA RQC, CQC/ 14, 11/, BITBOX, BITYR, BITIOD, BITGT/ 10, 8, 15,

*20/

DATAIU,JU,0U 1, 2,5/

DATA CARD / 110, 116, 117, 118, 119, 128, 143, 150, 151, 152, 155,
+ 156, 184, 185, 186, 187, 188, 189, 192, 193, 194, 195,

+ 196, 197, 281, 555, 666, 849, 850, 876, 877, 878, 879,

+ 880, 881, 882, 888, 889, 891, 897, 898, 899, 900, 901,

+ 902, 926, 927, 928, 999, 50/

REWIND IU
REWIND JU
REWIND DU

DTE = DATE (K)

TME = TIME (K)

READ (JU,*,END=900) BOX

WRITE (5,9) BOX, LEVEL, DTE, TME

5 FORMAT ("1 INVENTORIES FOR BOX ’,13,T60,'BY RDINV’,A,2X,2A10)

BUFFER IN (1U,0) (STORE(1), STORE(NSTORE))

IF (UNIT(IU) LT. 0) THEN

OFF=0

NWORD = 1

CALL GBYTE (STORE(NWORD), BOX 10, OFF, BITBOX)
IF (BOX10 EQ. BOX) THEN

OFF = OFFSET (OFF NWORD,BITBOX)

175CALL GBY TE (STORE(NWORD), YEAR, OFF, BITYR)
OFF = OFFSET (OFF NWORD,BITYR)

IF (YEAR NE. 0) THEN

YEAR = YEAR + 1799
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WRITE (5,200) YEAR

200 FORMAT (/' YEAR =" 14,/1X,

"MO. IN OUT UNCERTAIN’, /1X,26('="))

SUMI =0

SUMO=0

SUMD =0

DO 225 MO = 1,12

CALL GETNUM (STORE, IMO, OFF, NWORD, BITIOD)
CALL GETNUM (STORE, OMO, OFF, NWORD, BITIOD)
CALL GETNUM (STORE, DMO, OFF, NWORD, BITIOD)
IF (IMO NE. 0) WRITE (5,210) MO, IMO, OMO, DMO
FORMAT (IX,12,1X,216,3X,16)

SUMI = SL)MI +IMO

SUMO = SLIMO + OMO

SUMD = SL)MD + DMO

CONTINUE

WRITE (5,250) SL)MI, SLIMO, SUMD

FORMAT (IX,26( =')/4X,216,3X,16)

UNPACK YEARLY TOTALS FOR SOURCE IDS
WRITE (5,260)

FORMAT (// TOTALSBY SID’,/

+1X,'SID IN OUT UNCERTAIN’ /1X,

+36('="))

SUMI =0

SUO=0

SUMD =0

DO 300 JR = 1,NSID

CALL GETNUM (STORE, ISID, OFF, NWORD, BITIOD)
CALL GETNUM (STORE, OSID, OFF, NWORD, BITIOD)
CALL GETNUM (STORE, DSID, OFF, NWORD, BITIOD)
IF (1SID NE. 0) WRITE (5,275) JR, 1SID, OSID, DSID
FORMAT (1X,13,3(3X,I7))

SUMI = SUMI +1SID

SUMD = SUMO + 0SID

SLIMD = SUMD + DSID

CONTINUE

WRITE (5,325) SLIMI, SUMO, SLIMD

FORMAT (1X, 36('="),/4X,3(3X,17))

GOTO 175

ENDIF

UNPACK GRAND TOTALSBY SID

WRITE (5,350) BOX10

FORMAT ("1 GRAND TOTALS FOR BOX ",I13,//

+1X,” SID IN OUT UNCERTAIN’ /1X,

+36('="))

SUMI =0

SUMO =0

SUMD =0

DO 400 JR =1,NSID

CALL GETNLIM (STORE, ISID, OFF, NWORD, BITGT)
CALL GETNUM (STORE, OSID, OFF, NWORD, BITGT)
CALL GETNUM (STORE, DSID, OFF, NWORD, BITGT)
IF (ISID NE. 0) WRITE (5,275) JR, ISID, OSID, DSID
SLIMI =SLUI +ISID
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SUMO = SUMO + OSID

SUMD =SUMD + DSID

CONTINUE

WRITE (5,325) SUMI, SLIMO, SLAAD

UNPACK GRAND TOTALSBY CARD DECK
WRITE (5,500)

FORMAT (///, 1X, CD IN OUT UNCERTAIN, /1X,
+36('="))

SUMI =0

SUMO=0

SUMD =0

DO 600 JR = 1,NCD

CALL GETNUM (STORE, ICD, OFF, NWORD, BITGT)
CALL GETNUM (STORE, DCD, OFF, NWORD, BITGT)
CALL GETNLIM (STORE, DCD, OFF, NWORD, BITGT)

IF (ICD NE. 0) WRITE (5,275) CARD(JR), ICD, OCD, DCD

SUMI = SUMI +1CD
SUMO = SUMO + OCD

SUMD = SUMD + DCD

CONTINUE

WRITE (5,325) SL)MI, SLIMO, SL)MD

UNPACK GRAND TOTALS

WRITE (5,625)

FORMAT (//I' GRAND TOTALS)

CALL GETNUM (STORE, IGT, OFF, NWORD, BITGT)
CALL GETNUM (STORE, OGT, OFF, NWORD, BITGT)
CALL GETNUM (STORE, DGT, OFF, NWORD, BITGT)
WRITE (5,650) IGT, OGT, DGT

FORMAT TOTAL IN =",17,, TOTAL OUT =" 17,

+, NUMBER OF UNCERTAIN IN OUT =" I7)

UNPACK TOTALSBY DS
WRITE (5,675)

FORMAT (///' TOTALS BY DUPLICATE STATUS //SX,
+ DSTOTAL' /5X,12('=,))

SUMDS =0

DO 700 JR = 1,NDS

CALL GETNUM (STORE, ODS, OFF, NWORD, BITGT)
J=JR-1

WRITE (5,685) J, ODS

FORMAT (SX,13,17)

SUMDS = SUMDS + ODS

CONTINUE

WRITE (5,725) SUMDS

FORMAT (SX,12('="),/8X,17)

UNPACK QC INVENTORIES
DO 800JC =1,CQC
DO 775JR=1,RQC

CALL GETNUM (STORE, INVNF(JR,JC), OFF, NWORD, BITGT)

CONTINUE
CONTINUE
CALL PRINVN (BOX10)
GO TO 900

01220
01230
01240
01250
01260
01270
01280
01290
01300
01310
01320
01330
01340
01350
01360
01370
01380
01390
01400
01410
01420
01430
01440
01450
01460
01470
01480
01490
01500
01510
01520
01530
01540
01550
01560
01570
01580
01590
01600
01610
01620
01630
01640
01650
01660
01670
01680
01690
01700
01710
01720
01730
01740
01750
01760
01770

COADS




900

O O 0000000000 000

100

o000 000

0

o000 000

Directory  Table of Contents O

ENDIF

GO TO 100
ENDIF
REWIND U
REWIND JU
REWIND DU
END

SUBROUTINE GETNLIM (STORE, NLJM, OFF, NWORD, BITS)

UNPACK NUMBER, UPDATE OFFSET. IF THE UNPACKED NUMBER
ISTHE MAXIMUM SIZE FOR NUMBER OF BITS, UNPACK THE NEXT
NUMBER AND SUM THEM.

STORE — ARRAY TO UNPACK NUMBER FROM

NUM — RESULTANT NUMBER

OFF — OFFSET

NWORD —WORD OF ARRAY STORE TO UNPACK FROM
BITS—NUMBER OF BITS TO UNPACK FROM STORE

IMPLICIT INTEGER (A-2)
DIMENSION STORE

NUM =0

CALL GBYTE (STORE(NWORD), N, OFF, BITS)
OFF = OFFSET (OFF, NWORD, BITS)

NUM =NUM + N

IF (N GE. (2**BITS—-1)) GO TO 100

END

INTEGER FUNCTION OFFSET (OFF, NWORD, BITS)
UPDATE OFFSET AND NWORD BY BITS

IMPLICIT INTEGER (A-2)
DATA WRDSIZ 60/

OFFSET = OFF + BITS

IF (OFFSET GE. WRDSIZ) THEN
OFFSET a OFFSET —WRDSIZ
NWORD z NWORD + 1

ENDIF

END

SUBROUTINE PRINVN (BOX10)
PRINT QC INVENTORIES

IMPLICIT INTEGER (A-2)
CHARACTER FLAG (14)*8
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COMMON /QC/ INVNF (14,11)

DATA FLAG /'SHIP POS WIND ',PRESWX ', PAST WX
+'PRESSURE’,'DRY BULB’,WET BULB’,DEW PT ', SEA TEMP',
+'CLOUDS’'WAVES’SWELLS’,PTEND

WRITE (5,10) BOX10

FORMAT (///, QUALITY CONTRO1 FLAGS, BOX10=",13,
+1X, FLAGIVALUE' 3X, MISSING’ ,7X,'R’ 9X,'A' 9X,' B’ X,
+3,9X,K’, 9X,’L’, 9X, 'M’, 9X,'N’, 9X,'Q’, 9X, 'S, 5X,
+TOTAL)

DO 230 R 1,14

TOTAL =0

DO 220 JC 1,11

TOTAL = TOTAL + INVNF(JR,JC)

CONTINUE

WRITE (5,225) FLAG(JR),(INVNF(JR,JC),JC=1,11), TOTAL
FORMAT (IX,A,12110)

CONTINUE

END
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CONVERTED BY CONVRT: TSCON.01B

SUBROUTINE READER(UNIT, TARGET)

READ LANDLOCKED BOX2 MAP INTO OTARGET(16202)
FROM INTEGER & UNIT.

1H.=LAND
1H* = COASTAL
1H =SEA

REVISION HISTORY
LEVEL AUTHOR DATE DESCRIPTION

01A. SDW 85/02/15. ORIGINAL VERSION TAKEN FROM LLLIBS.01J.

01B. SL 85/02/15. REPLACE ALL R1 FORMAT DESCRIPTORS WITH
Al. REMOVE CONVERT TO INTEGER ENTRY.
REMOVE ALL END= FROM READ STATEMENTS.
REVISED COMMENTS. CONVERT FROM
TIMESHARING FORTRAN.

IMPLICIT INTEGER(A-E,G-2)

DIMENSION TARGET(16202)

READ, OTARGET WILL REMAIN IN A1 WITH NO CONVERSION
READ(UNIT,100) TARGET(L)

FORMAT(///,6X A1)

DO 300 KLAT=1,90

KLON1=(KLAT—1)*180+2

KLON2=KLON1+89

READ (UNIT,200) (TARGET(I), I=KLON1,KLON2)
FORMAT (6X,90A1)

CONTINUE

READ(UNIT,350)

FORMAT(3(/))

DO 500 KLAT=1,90

KLON1=(KLAT—1)* 180+92

KLON2=KLON1+89

READ(UNIT,200) (TARGET(I),I=K LON1,KLON2)
CONTINUE

READ(UNIT,600) TARGET(16202)
FORMAT(95X A1)

END
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Conpr ehensi ve Ccean—-At nosphere Data Set; Release 1
Suppl emrent 1: Long Marine Report Conversions
0. I ntroduction

This is a collection of background details for the conversion to

LMR (supp. FL) fromvarious character—based formats, and for the
conversion back into TD-1129(M . The comon characteristics and
inconpatibilities of the various formats in TD-11 and t he Exchange
format are discussed in sec. 1, as background for the design of LMR 1In
sec. 2, extensive corrections that were nmade to correct known data
probl ems and ot her details of the conversion into LMR are given.
Finally, sec. 3 defines changes nmade in the conversion from LMR back
into TD-1129(M .

1. Long Marine Report Background

Brief format |ayouts give the primary fields in TD-11 (Tape
Deck—11); nore specific information on TD-11, including the
representation of data within fields., wll be found in [5], [6], and
[7]. Different versions of the Exchange format are described in nore
detail since docunentation of these was not readily avail abl e.

1.1 TD-11
TD- 11 formats can be grouped into three classes:

1)  TD-1100
2)  TD-1127
3) TD-1129(M

These trace sequentially the evolution of the format through tine in
response to changi ng observational nethods. often as a result of

di ffering WMO code conventions, and a desire (perhaps unrealistic) to
arrive at a single format suitable for all such data. The foll ow ng

di scussi ons of each class include lists of data sets processed from each
cl ass.

TD-1100

Data sets processed: Atlas. HSST Pacific, Od TDF-11 Suppl enent BO-cO,
Monterey, Telecom, OSV, MSQ 486 and 105 Om ssions, NODC Surface, OSV Z

The original TDF-11 (Tape Data Fam |y-11) now cal |l ed TD-1100,
conprises at least 18 distinct sub-formats, |inked by tape deck nunber
"11xx” to a source card deck "1xx.” Exceptions are that tape deck 1181
descri bes card deck 281, and later additions such as card decks 555 and



Directory  Table of Contents O

COADS

891 cannot fit this pattern either. Report length is 140 characters, but
a vari abl e nunber of characters at the end could be bl ank dependi ng on
sub—format. The form of any nmenber of TD-1100 can be expressed by

| ocation = 1-26(26) + regular, 27-77(51) + Irregularq 78-140(63).

This notation shows the start position i, end position j, and |length k
of sections as given by "section = i—j(k)”, which when concatenat ed
("+") depict the whole format. The format |ayout is given by Table

| 1-101.
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Table 11-1
TD-1100 Format
Field Char
number position Description
| 1-3  card deck
2 4-6 10 ° Marsden Square
3 7.8 1° Marsden sub-square
4 9  quadrant {1-4)
5 10-12  latitude (degrees N, §)
6 13-16  longitude (degrees E, W)
7 17-20 year
8 21-22  month
) 23-24 day
10 25-26  hour {GMT)
11 27-29  wind direction and indicator (code)
12 30-33  wind speed and indicator (knots)
13 34-36  visibility and indicator (code)
14 37-38  present weather (code)
15 39 past weather (code)
16 40-44  sea level pressure (mb)
17 45-48  temperature indicator and air temperature ( - C)
18 49-51 wet bulb temperature { ° C)
19 52-54  dew point temperature [~ C)
20 55-57  sea surface temperature ( ° C)
21 58-60  air-sea temperature difference { ° C)
22 61  total cloud amount {okias)
22 62 lower cloud amount
22 63 type of low cloud
22 64 cloud height indicator
22 65 ¢loud height
22 66 type of midgdle cloud
2 67 type of high cloud
23 66-69  direction of waves (code)
24 70  period of waves (code)
25 71-72  height of waves (1/2 meters)
26 73-74  direction of swell (code)
27 7%  period of swell (code)
28 76-17 height of swell (1/2 meters)
29 78-79 ocean weather station number or country code
30 80 card indicator
31 81 ship type
32 82 additional data indicator
33-36 83-88  additional data
37 89 ice indicator
38 50-93 ship number
39 94-140 supplementa) data

COADS
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Wthin irregular, the positions 78-81(4) and 89-93(5) are
t hensel ves regular for all sub-formats; these subsections will be
denoted standardi, and standardp, respectively. Positions 82-88(7)
contain additional data, whose contents depend on the indicator in
position 82. Finally, positions 94-140(47) contain supplenental data
whose contents depend on the subformat. Thus irregularl takes the
overal | form

standardl = 78-81(4) + additional = 82-88(7) + standard , =
89-93(5) + suppl enental 94-140(47).

The suppl enental section is used to preserve the original units or
formof fields whose conversion nm ght be open to question, or which are

uni que to a sub—format. Table |1-2[] shows the (supposedly) non-bl ank
| ength of supplenental for each of 17 sub-formats.

Table 11-2
Suppl ement al Length

Tape deck Card deck Suppl enental = 94— Trailing bl anks

1110 110 140( 47) 0

1116 116 120( 27) 20
1115 118 118( 25) 22
1119 119 112(19) 28
1128 128 101( 8) 39
1181 281 134(41) 6

1184 184 112(19) 28
1185 185 100( 7) 40
1187 187 119( 26) 21
1188 188 97( 4) 43
1189 189 116( 23) 24
1192 192 136( 43) 4

1193 193 116( 23) 24
1194 194 120( 27) 20
1195 195 113( 20) 27
1196 196 126( 33) 14
1197 197 125( 32) 15
TD-1127

Data set processed: ' 70s M sl ocated Dat a.
Tape Deck-1127 has the general form
| ocation = 1-26(26) + regular, = 27-77(51) + regularp 78-140(63),

where regul ar, takes the place of irregulari1 in TD-1100. Quality fl ags
have been added and the format of regulary is invariant, regardl ess of
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deck nunber. Also, the call sign is usually used in place of ship
nunber. Table |1-30 gives the format |ayout.
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Table 11-3
TD-1127 Format
| Field Char
sumber  position Description
1 1-3  card deck
2 4-6 10 ° Marsden Square
s 7-8 1" Marsden sub-square
4 9  quadrant (1-4)
5 10-12  latitude (degrees N, S)
) 13-16  longitude (degrees E, W)
7 17-20  year
8 21-22  month
9 23.24¢  day
10 25.26  bour (GMT)
11 27-20  wind direction and indicator {code)
12 30-33  wind speed and indicator (knots)
13 34.36  visibility and indicator (code)
14 37.38  present weather (code)
15 39 past weather (code)
16 40-44  sea level pressure (mb)
17 45-48  temperature indicator and air temperature ( °c)
18 49-51  wet bulb temperature ( ° C)
19 §2.54 dew point temperature ( °C)
20 55-57  sea surface temperature ( °C)
21 58-60  air-sea temperature difference ( °C)
22 61  total cloud amount (oktas)
22 62 lower cloud amount
22 63  type of low cloud
22 64  cloud height indicator
22 65 cloud height
22 66 type of middle cloud
22 67  type of high cloud
23 68-60  direction of waves (code)
24 70  period of waves (code)
25 71-72  height of waves (1/2 meters)
26 73-74  direction of swell {code)
27 75  period of swell (code)
28 76-77  height of swell (1/2 meters)
29 78-79  country code
30 80  ship direction (code)
31 81  ship speed (code)
32 82 barometric tendency (code)
33 83-85 amount of pressure change (mb)
34 86 type of ice accretion on ship (code)
35 87-88  thickness of ice on ship (cm)
36 89 rate of ice accretion (code)
37 90-96  ship, OSV, or buoy call sign
38 97  original wind speed units indicator
39 98  original temperature units indicator
40 99  sea temperature measurement method indicator
41 100-101  wind wave period {seconds)
42 102 description of ice type (code)
42 103 effect of ice on navigation (code)
42 104  bearing of principal ice edge (code)
42 105  distance to ice edge from ship (code)
42 106  orientation of ice edge (code)
43 107-108  amount of precipitation {code)
43 109-110  time period for precip. amount {code)
44 111 significant cloud amount (code)
45 112 significant cloud type (code)
46 118-114  significant cloud height {code)
47 115  ship position - flag

COADS
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Table 11-3 (continued)

Field Char

number position Description
48 116  wind - flag
48 117 visibility - flag
48 118  present weather - flag
48 119  past weather - flag
48 120 pressure - flag
48 121  air temperature - flag
48 122 dew point/wet bulb - flag
48 123  sea surface temperature - flag
48 124  cloud - flag
48 125 wave - flag
48 126 swell - flag
48 127  pressure change - flag
49 128-126  quality code
50 130-134  Julian date (year, day) of QC
51 135-136  blank
52 137-140  reserved for NCDC use only

TD-1129(M

Dat a sets processed: Eltanin, Japanese, South African Waling,
Australian, I MWC, '70s Decade, Buoy Dat a.

Is intended to replace both TD-1100 and TD-1127 as an
all purpose character-based marine format. TD-1129 is for recent data,
and its variant TD-1129Mis for old data from TD-1100 (e.g., the Eltanin
and South African Waling data sets). The notation TD1129(.Nl) refers to
either TD-1129 or TD-1129M 1In general the formis

Thi s formt

| ocation = 1-26(26) + regularsy = 27-78(52) + irregularo =
79-148(70).
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over punches have been elim nated and the

I n conparison with regul arq,
so that

ai r—sea tenperature difference has been dropped fromregul ar 3,
its contents are essentially equivalent to regular; Table |1-40L1 gives
the format |ayout for TD-1129.

Table 11-4
TD-1129 Format
Field Char
number  position Description
1 1-3  card deck
2 4-6 10" Marsden Square
3 7-8  1° Marsden sub-square
4 9  quadrant (1-4)
5 10-12  latitude {degrees N, §)
6 13-16  longitude (degrees E, W)
7 17-20  year
8 21-22  month
9 23-24  day
10 25-26  hour (GMT)
11 27 wind direction indicator
11 28-29  wind direction (code)
12 30  wind speed indicator
12 31-33  wind speed (knots)
13 34  visibility indicator
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Table 11-4 (continued)

ﬁield Char
number  position Description

13 35-36  visibility (code)

14 37-38  present weather (code)

15 39  past weather (code)

16 40-44  eea ievel pressure (mb)

17 45 temperature indicator

17 4649  air temperature ( ° C)

18 50-53  wet bulb temperature ( * C)

19 54-57  dew point temperature ( ° C)

20 58-61  sea surface temperature ( ° C)

21 62  total cloud amount (oktas)

21 63 low or middle cloud amount

21 64 type of low cloud

21 65 cloud height indicator

21 66  lowest cloud height

21 67  type of middle cloud

2] 68  type of high cloud

22 69-70  direction of waves (code)

2 71 period of waves (ccde)

24 72-73  height of waves (1,2 meters)

28 74-75  direction of swell (code)

26 76 period of swell (code)

27 77-78  height of swell (1/2 meters)

28 79-80  country code

29 81  ship direction (code)

30 82  ship speed (code)

31 3 barometric tendency (code)

32 84-86 amount of pressure change (mb)

32 87  type of ice accretion on ship (code)

24 88-89  thickness of ice on ship (cm)

35 90 rate of ice accretion {code)

36 91-97  ship, OSV, or buoy call sign

37 98  original wind speed units indicator

38 99  original temperature units indicator

39 100  sea temperature measurement method indicator

40 101-102  wind wave period {seconds)

41 103-104  swell wave period (seconds)

42 105  concentration of ice (new code 1982)
description of ice type (code)
stage of ice development (new code 1982)

42 106  effect of ice on navigation (code)

42 107  bearing of principal ice edge {code)
ice of land origin (new code 1982)

42 108  distance to ice edge from ship (code)
situation and trend (new code 1082)

42 109  orientation of ice edge (code)

43 110-111  amount of precipitation {code)

43 112-112  time period for precip. amount {code)

“ 114  significant cloud amount (code)

45 118  significant cloud type (code)

46 116-117  significant cloud height (code)

47 118  second past weather (code)

48 119-120  second swell direction (code)

COADS
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Table 11-4 (continued)
Field Char

number  position Description
49 121-122  second swell period (seconds)
S0 123-124  second swell beight (1/2 meters)
51 125  ship position - flag
52 126 wind - flag
52 127 visibility - flag
52 128  present weather - flag
52 128  past weather - flag
52 130 pressure - flag
52 131  air temperature - flag
52 132  wet bulb temperature - flag
52 133  dew point temperature - flag
52 134  sea surface temperature - flag
52 135  cloud - flag
52 136 wave - flag
52 137  pwell - flag
52 138 pressure change - flag
53 136-140  quality code
54 141-142 QC - year
54 1¢3-14¢  QC - month
55 145 indicator for wave measurement (1982 code}
56 146  source of observation on card (1982 code)

- 87 147  observation platform (1982 code)
| 58 148  source ID (A-X corresponds to 1-24 in LMR)

For recent data (TD-1129),

irregul aro assunes the invariant form shown

in Table 11-40, which acconmpdates recent WMO code changes at the
expense of addi ng seven characters.
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(One character is also added to regulars so the report length is eight
characters |onger.)

For ol der data (TD-1129M), irregular, contains information that is
practically equivalent to that contained in irregulari, according to the
follow ng transformation.

a) St andard; data 78-81(4) in TD-1100 nove to 79-82(4) in
TD-1129M

b) Addi ti onal data 82-88(7) nove to 141-147(7).
c) St andard, data 89-93(5) nobve to 83-87(5).
d) Suppl enent al data 94-140(47) nove to 88-124(37).

Clearly, depending on the sub-format, Supplenental data may not all fit.
Decks 110, 117, 281, 192, 150, 151, and 152 require special treatnent:

. deck 110

Supposedl y, standard; and standard, are always bl ank in this deck.
Omntting a presumably usel ess hundreds position of relative
hum dity in the first character (nmaking O and 100, :;c equival ent),
t he remai ni ng suppl enental data nove instead to 79-124(46).

. deck 117

Simlarly omtting the hundreds position of relative humdity in
the first character, supplenental data nove to 88-124(37).

. decks 281, 192, 150. 151, and 152

Si nce these have shorter supplenental data, and a standardi, and
standard, that are al so

supposed to be bl ank. supplenental data can nove to 79-124(46)
wi thout omtting the first character.

In practice, these special transformations do not work as stated
because suppl enental, standard;, and standard, often contain undocunented
or erroneous characters. Sone of these characters were "area codes”
assigned for special Atlas studies or they were dates when data were
added to a data base at NCDC

1.2 Exchange For mat

The United States, Germany (F.R G ), the Netherlands, and the
United Ki ngdom apparently used this as the format for exchange of
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reports gathered in the Historical Sea Surface Tenperature (HSST) Data
Project. In order to mnimze processing, data fromthe Gernman and

Net herl ands areas of responsibility (Atlantic and Indian Cceans) were
translated fromthe Exchange format directly into LMR even though a
TD-1100 transcription was available from NCDC. For the United States
area of responsibility (Pacific Ccean), the TD-1100 was used because it
cont ai ned additional data not available in the Exchange format.

The Exchange format obtained (Table 11-5L]) is considerably shorter
(46 characters) than any class of TD-11. The format differs slightly
dependi ng on which country provided a report (no details were avail able
on the U K format), and each area of responsibility contains data
mer ged together fromthe four countries. Al though source ID (and card
deck) identify the area of responsibility no identifier is available in
t he Exchange format show ng whi ch country provided a report. For
translation to LMR a special supplenmental was defined for this format
(later subject to special treatnent as described for deck 152 in
translation fromLN R to TD1129M . Characters from col ums 33-35 and
42-46 were saved in the supplenental attachnent. This includes the w nd
speed and all flag information fromthe original format, as shown in

Tabl e | 1-501,
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Table 11-5
Exchange Format
Field Char
pumber  position  Description
1 11 octant
S. Hemi- N. Hemi-
sphere sphere Longitude
5 0 090 W
6 1 90-180 ° W
7 2 180-90 °E
8 s 90-0 'E
2 2-3 10 ° square (tens digit of latitude and longitude)
3 4-5 month
4 6-9 year
5 10-11 latitude (units and tenths digit)
6 12-13 longitude (units and tenths digit)
7 14-15 day
8 16-17 hour (GMT)
9 18-21 sea surface temperature
10 22-25 air temperature
11 26-29 wet bulb temperature

in tenths of a degree Celsius, or replaced by 999 if missing, with the sign as
the first position. In the U.S. and Netherlands formats the sign is blank if
the value is positive. In the German format the sign is "+", "-" or "E"
(the Iatter used only for wet bulb with ice).

12 30-32 wind direction
in whole degrees from north (converted from other units if necessary)
with 000 for calm, 990 for variable, or 999 for missing.

13 33-35 wind speed
in tenths of 8 meter per second (converted from other units if necessary)
with 999 for missing. {

14 36-40 sea level pressure
in tenths of a millibar, with 99999 for missing.
15 4) total cloud amount

in oktas, with 9 for obscured, or blank for missing. In the U.S. and Netherlands
formats, missing occurs with {-sus2 (field 20) of 2,3, 6, or 7.

16 42 f-sea
U'.S. and Netherlands formats only, flag for measurement precision of sea surface
temperature and the state of the wet bulb. Codes 0 to 9: Codes O to 4 (Netheriands
for frozen wet bulb); codes 5 to 9 for unfroren wet bulb. even when showing
temperature below freeting point (or Netherlands wet bulb temperature missing):

Code Code Precision
0 5 01°F
1 6 01°C
2 7 08°F
3 8 05°C
4 9 1°"For1°C

17 43 {-air
U.S. and Netherlands formats only, flag for measurement precision (as given by
f-sea) of air and wet bulb temperatures. Codes 0 to 9: codes 0 to 4 (Netherlands
for wet bulb temperature missing); codes 5 to 8 for temperatures measured by an
aspirated or whirling psychrometer; code 9 for original units or precision of
temperatures unknown.

18 44 f-wind
Flag for wind observation. Codes 0 to 9: codes 0 to 4 indicate wind speed
measured; codes 5 to 9 indicate wind speed estimated or converted from Beaufort
force, or method of observation unknown (in the German format, only codes 1, 6,
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Table 11-5 {continued)

Field Char
number  position

Description

19 45

20 46

and 7 are documented, with 6 and 7 differing by definitely indicating a

conversion from Beaufort force):

Code Code Point compass
0 5 360
1 6 36
2 7 32
3 8 16
4 9 8

f-susl

U.S. and Netherlands formats only, flag for suspect values of sea surface and

air temperatures, and wind. Codes 0 to T:

Code Condition
0 none of the following conditions
1 suspect sea surface
2 suspect air temperature
4 suspect wind
35-7 more than one value suspect, codes added together

f-sus2

U.S. and Netherlands formats only, flag for suspect

values of pressure, cloud amount, or additional report.

Codes Oto 7:

Code Condition
0 none of the following conditions
1 suspecl pressure
2 cloud amount not reported
4 additional report at same time in the same

1° square though not identical.
3,57 mare than one value suspect, codes added

together.
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1.3 LM
The three TD-11 cl asses take the follow ng forns:
TD-1100: | ocation

TD-1127: | ocation
TD-1129: | ocation

1-26(26) + regularq, = 27-77(51) + irregular, = 78-140(63)
1-26(26) + regularq 27-77(51) + regularp, = 78-140(63)
1-26(26) + regqgul ars 27-78(52) + irreqgulary, = 79-148(70)

Note that |ocation remai ns unchanged. Actually positions 1-45 are

i nvariant. Moreover, the contents of regularq, and regularz are
essentially equivalent as noted previously. Thus, only the final section
of each class contains variable information, and the first two sections
in each can all be entered into a uniform/location and regul ar section
in LMR Adding a control section and an irregular section at the end

conpl etes the format as described fully in supp. FLI.

2. Corrections and Conversion into LMR

A nunber of known data problens were corrected at the conversion
into LMR and prior to sorting the data as required by duplicate
el imnation. These and ot her conversion details given here inpact the

LMR, and in some cases also apply to the TD-1129(M. See supp. KL for a
description of earlier changes nmade in the translation from

m scel | aneous formats (e.g., Japanese, Australian) into TD-11, perforned
at NCDC.

2.1 Character Transl ati on Tabl es

Sonme possi bl e overpunch—nuneric conbinations can result in
confusi ng character conventions. Therefore, the foll ow ng conventions
were al ways used. For the nost part, these are consistent with the nost
comonl y used conver si ons.

12 overpunches and nunbers 1-9 map to letters A-l.
11 over punches and nunbers 1-9 map to letters J-R

These letters are well defined in all character sets. In the
suppl emrental attachnent, ebcdic is used to represent the letters A-Z,
and special characters translate into the ship character set as shown in

Tabl e 1 2-101.
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Table 12-1
Transl ation into Ship Characters
ebcdi c asci i CDC dpc Shi p
026 punch code Hex Char Hex Char Cctal | Char | Hex
12-0 C0/ 4C {I < 7B/ 3C| {/ < 72 < co
11-0 DO/ 4F | 7D 21 ! 66 ! DO
12 4E + 2B + 45 + CB
11 60 — 2D — 46 — DA
0-8-7 50 & 26 & 67 & CA
0-1 61 / 2F / 50 / E1l
12-8-4 5C * 2A * 47 * EA

2.2 Watch Nunmber to Hour

For deck 194, if watch nunber was 6, 1 was added to the day (and
mont h/ year if applicable), and watch nunber was changed to 9.

2.3 Hour

Any tinme hour was 24, 1 was added to the day (and nonth/year if
appl i cabl e), and hour was changed to 00. An hour of 99 was consi dered
m ssi ng.

2.4 Pre-July 1963 Wave Fields
Applicable to both wave and swell data* before July 1963
(excl usive):
* Prior to the code change of 1 July 1963, only the higher of the (wind) wave and swell was reported. Standard
practice at NCDC was to put this into the wave (not swell) fields.

a) If 51 < direction <86, then direction = direction — 50 and hei ght =
hei ght + 10.

b) If direction equals 99 and height < 10, then height = height + 10.
2.5 doud, Wave, and Swell Fields

Sonetinmes / was keyed in place of — in fields where — was a | ega
value, and / or — were keyed in place of space (S) when the cloud or
wave fields were m ssing. Specifically:

a) Cloud Fields. (& was al so keyed in place of —.) These two steps
were used to determne if the LMR cloud fields C, NH, CL, H, H CM CH
were all m ssing.

i) Any / or & changed into -.
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ii) If all seven positions were then S or — in any conbi nati on,
then all seven fields were considered m ssing and were changed into
SSSSSSS.

O herwi se — was changed into Sin fields where — was not |egal (C
NH, HI).

b) Wave and swell fields were all mssing if they fit one of these
5-character patterns:

i)  SSSSS
i) —
iii) /11111

and were all changed into pattern i) In addition, waves only (not
swells) were all mssing if they fit one of these 5-character patterns

(which include i)-iii) as special cases):
iv) DDSSS
V) DD——
vi) DD//

where D is any character. That is, if the last three characters were
SSS, ——, or this field was changed into pattern i).

2.6 Indicators Referring to M ssing Data

Non—bl ank indicators referring to blank (m ssing) data were nade
bl ank:

a) Wnd direction indicator if direction was bl ank.

b) W nd speed indicator if speed was bl ank.

C) Visibility indicator if visibility was bl ank.

d) Tenperature indicator if all of the tenperature fields were
bl ank.

e) Cl oud height indicator if cloud height was bl ank.
This rule does not apply to indicators that refer to erroneous data.

2.7 Timel Space Location Errors

Reports with errors or inconsistencies in tinme or geographical
| ocation were witten out to a reject file for later work. For reports
in which the Marsden Square di sagrees with quadrant, |atitude, and
| ongi tude (or the corresponding inconsistencies in Exchange format
data), both the 10° box and 1° MSQ shoul d be reconputed and the report
rel ocated accordingly, when tinme permts. This was done for a few of the
smal | er data sets.
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2.8 Card Deck Assignnents
The foll owi ng new card decks were assigned during this project:

155 HSST I ndi an ( Boul der
* 156 HSST Atl antic conver si on)
897 Eltanin

* 898 Japanese (change from 926)
899 S. African
900 Australian
926 | MVPC

Only those decks with an asterisk (*) required action at this conversion
stage, the others had been assigned during NCDC s conversions. NCDC
assigned 154 to its conversion of both the HSST Indian and Atlantic

basi ns.

2.9 Monterey Tel ecom Pre—processing

OnM ng to the questionable quality of this data set, checks were
made for the follow ng conditions:

a) Positions 70-77 (period and hei ght of sea; direction, period,
and hei ght of swell) equal to —-0031000.

b) Present weat her m ssing (bl ank) when past weather was any
nonbl ank character.

c) Cal mwi nd direction when speed was greater than or equal to 7
knot s.

Any report with one or nore of a)-c) true was witten to a reject file.

This was expected to elininate nost hard duplicates (supp. KL) internal
to the Monterey Tel ecom

2.10 Existing Ship Type

Only TD-1 100 inputs had a field for ship type, to which these
changes were made:

a) For any decks. a ship type of 2 wth a negative overpunch was
converted to 3 in order to help elimnate overpunches fromthe format.
Subsequently. ship type was set to 2 if not 2 or 3 for source IDs 8, 9,
and 20 (OSV data).

b) For source IDs 2 and 7 (HSST Pacific and Monterey Tel ecom),
ship type was set to m ssing.

c) For deck 891, a ship type of 6 was intended to indicate a
research ship (or SD, neaning station data) but was inadvertently



Directory  Table of Contents O

COADS

assigned to every report in this deck, including bathythernographs (XBT
and NABT), during the translation into TD-11. Position 103 was expected
to contain the type. Thus,

if type = 1 (MBT) then ship type = 7,
If type = 2 (XBT) then ship type = 7;
if type = 3 (SD) then ship type = 6.

If type was not one of these values, tests were nmade for the
presence of the weather elenents sea surface tenperature, air
tenperature, pressure, and wind (speed and direction). If only, sea
surface tenperature was extant, the ship type was changed to 7;
otherwi se ship type was left 6 to indicate a research ship

2.11 Derived Ship Type

| nputs other than in TD-1100 did not have a field for ship type.
Data in the Exchange format had no formof ship identification, so ship
type becane m ssing. For data in TD-1129M ship type was set to 6 for
Eltanin data, or else it was set to mssing. For data in TD-1127 and
TD-1129, ship type was set to mssing wth two exceptions for buoy data:
a) '70s Decade or '70s Mslocated Data (source IDs 18 and 23) had ship
type set to 5 if deck was 143 or 876-886; b) for source ID 24 ship type
was automatically set to 5.

2.12 Past Weat her Cont ai ni ng Over punch

A negative overpunch with a nuneric past weather was stripped off
and the nuneric retained in decks 151, 192, and 899.

2.13 Wnd Speed Conversion fromKnots to Meters Per Second

Decks 128, 150, 151, 152, 185, and 926 have been identified as
cases in which sone or all of the original wind speeds were transl ated
frommeters per second into whole knots to fit in TDl11l. The
international convention (1 ms-1 = 1.9438445 knot) was used to convert
al | decks back to nmeters per second, regardl ess of the fact that the
U S. convention (1 ms-1 = 1.94254 knot) was probably used for the
reverse conversion in the six decks; this was done because of a |ack of
conpl ete docunentation —— the problem should be fixed |ater.

2.14 19th Century | MWPC

These were all changed to the correspondi ng year of the 20th
century because nmanual 1nspection showed 19th century reports always to
be adjacent, with a sharp break, to reports in the 20th century.

2. 15 Japanese Wnd Direction
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These special characters were changed when encountered in the
hi gh—order position of the wind direction in the Japanese data.

changed into
changed into
changed into
changed into

< C E - —
WwhFEo

In addition, when one of the three (|l ower—case only) letters was
encountered, 100 was subtracted fromthe wind speed. (Original w nd
speeds | ess than 100 were consi dered erroneous.)

2.16 South African M nus Sign

Any field in the "regular” section that contained all mnus signs
(=), and for which "all mnus signs” was not a |egal value, was nade
bl ank.

2. 17 Bucket | ndicator

Only in TD-1129 was there a bucket indicator in the "regular” section,
and only in the Australian set was there a value, 9, for a mssing
indicator. A blank in this Field was interpreted as m ssing, except in
the Australian set, where it was interpreted as intake.

2.18 Australian ' 70s

This set had WMO-defi ned quadrant nunbers. These were transl ated
into the quadrant system used by NCDC according to the foll ow ng:

WO  NCDC
3 4
5 3
7 1
1 2

2.19 Wet Bulb Wth Ice In the German Exchange For nat

At conversion time the sign character (E), which specified wet bulb
with ice, was unknown, so that all wet bulb tenperatures containing a
character other than a blank, plus, or mnus were considered erroneous.

2.20 Tenperature |ndicator
This indicator has a different nmeaning for source TD-11 data versus

source Exchange data. In TD-11, the only |l egal values correspond to Tl =
0O, 1, or 2 (0.1° C, 1° C, or 0.5° C). Data converted fromO.1° F, 1° F, or
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0.5° F were set at NCDC with T1 = 0 to indicate that the tenths position
of tenperature, after conversion, mght be any digit (e.g., not
constrained to O or 5).

In contrast, the Exchange format has a flag with possible val ues
for original neasurenent precision of 0.1° F, 0.1° C, 0.5° F, 0.5° C, and
1° F or 1° C. No allowance was nmade for m xed precision anong the
different variables or the state of the wet bulb as given by the
Net herl ands version of the Exchange format. \Wen m xed precision was
i ndi cated, or precision of 1° F or 1° C, Tl was set to m ssing.

3. Conversion fromLMR into TD-1129(M

For sone recent data (TD-1129 or TD-1129M this step reversed the
conversion into LMR except that corrections and nodifications made at
that stage were retai ned. However, nost of the data required
rearrangenent of fields or other nodifications to achieve a nore uniform
format. These transformations are covered in the background on
TD-1129(M in sec. 1.1. Additional details are given here.

3.1 Bucket Indicator

A m ssing indicator, and the values for unknown and inplied bucket
(Bl codes 0 and 2) were all translated into O in TD-1129.

3.2 Uncertain Duplicates

Only reports with a dup status strictly |l ess than 3 were converted
into TD-1129(M, which elimnated all uncertain duplicates as defined in

supp. KO.
3.3 Undocunent ed Suppl enental Data

Undocunented fields, such as the Atlas "area code” fromorigina
positions 137-140, were not bl anked out, and as many such characters as
would fit were included.
3.4 Erroneous Fields and their Indicators

A non-bl ank indi cator associated with an erroneous field was
bl anked out, as was the field. However, quality control nags referring
to erroneous data were retained.

3.5 Leading Zeros

Nuneric values were prefixed by |eading zeros where necessary to
fill the entire field up
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3.6 Positive Tenperatures
These have an explicit plus in the sign position.
3.7 Exchange Source Wnd Directions

Because the value in degrees for decks 155 and 156 (or source IDs 3
and 4) may not coincide wth any of the conpass m dpoints chosen for a

given direction indicator, as discussed in supp. FL, a deviation * 2°
around the values in Table F2-10 was al | owed.

3.8 Source ID

Source I D was coded as a single character (A-X) corresponding to
the nuneric values in use in LMR (1-24), and placed in position 148 of
TD-1129( M.

3.9 Special Transfers for 1970-1979 Data Exclusive of the ' 70s Decade

In order to make the ' 70s strictly TD-1129 (not TD-1129M, speci al
nodi fications were required for some source TD-1100 data. Decks 128 and
891, exclusive of the *70s Decade (i.e., not source ID 18), were

modi fi ed. Tables 13-10 and 13-20 show the respective transfers nmade for
these two decks of data from TD-1100 positions 78-140. Any data not
explicitly transferred from positions 78-140 were del eted, resulting in
the | oss of some supplenental data from TD1129.

Table 13-1
Position Mapping for ' 70s Deck 128

Field TD-1100 TD-1129
ocean weat her station nunber or country code* 78-79 79-80
when col um 82=1

type of ice accretion on ship 83 87

t hi ckness of ice on ship 84-85 88-89

rate of ice accretion 86 90
when col utm 82=6

ship direction 83 81

shi p speed 84 82

baronetric tendency 85 83

anount of pressure change 86-88 84-86
when col utm 82=8

significant cloud anount 83 114

significant cloud type 84 115

significant cloud hei ght 85-86 116-117
shi p nunber 90-93 91-94
original tenperature units indicator 98 99

sea tenperature neasurenent nethod indicator 99 100
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wi nd wave period 100-101 101-102

* Not transferred if TD-1100 position 81 (ship type) was 2 or 3.

Table 13-2
Position Mapping for ' 70s Deck 891
Field TD-1100  TD-1129
shi p nunber 90-95 91-96

3.10 Overlaying of QC Flags in the ' 70s Decade

Because the ' 70s Decade data set had been previously quality
controlled at NCDC, two sets of QC flags are available in LMR |n order
to reconcile the two sets of flags, which are based on differing
procedures, the nore serious value fromeach pair of flags (see supp

JO) was output. This will help catch those suspect or erroneous fields
that NCDC failed to flag, and at the sane tine retain those flags
recei ved during the track check perfornmed at NCDC

Overl aying of flags was done only for the ' 70s Decade (source ID
18), not the '70s Mslocated Data (source ID 23). Except for flags R
(correct) and S (mssing), the flag with the higher al phabetic ranking A
t hrough Q was chosen. Flag R was al ways di scarded in favour of any one
of A through Q and S should appear only with mssing fields. In the
event a new flag stated a field was m ssing, but the old did not, the
new fl ag was chosen. In order to identify the quality contro
procedure(s) that produced the resulting flags, three different QC dates
were output: a) old date if all old flags, or old and new were the sane;
b) June "84 if old and new m xture; or c) May 83 if all new

Conpr ehensi ve Ccean—At nosphere Data Set; Release 1
Suppl emrent J: Quality Control Flowchart

0. | nt roducti on

COADS contains data from nunerous and varied sources. Reports were
obtai ned fromship | ogs, ship weather reporting fornms, published ship
observations, automatic observing buoys, fixed platforns such as oi
rigs, teletype reports, G obal Tel ecommunication System (GIS) reports,
and data on cards or mmgnetic tape that were acquired fromforeign
nmet eor ol ogi cal servi ces.

I nstrunentation varied fromthat found aboard a 19th Century
Cli pper ship to the sophisticated equi prent aboard today’ s research
vessels. Cbserver qualifications ranged fromthe deck hand with little
nmet eor ol ogi cal experience to the trained neteorol ogist. A detailed
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quality control procedure was used to edit this congloneration of w dely
di ffering data.

Each report has been selectively checked for internal consistency,
extrene val ues, and |egal codes. The results of the editing process
appear as quality indicators (flags) for each elenent (or variable)
checked. In genera), if an elenent had already been flagged and was
fl agged again, the flag indicating the greatest error severity (i.e.,
with the |argest nunerical weight as defined in the follow ng) was
retai ned; and a flagged el enent was not used in determning if another
vari abl e should be flagged.* As an exanple, if air tenperature had been
fl agged as erroneous, then present weather was not flagged because of
that air tenperature value. Any suspect or erroneous data found were
| eft unchanged and only flagged in this quality control process,

al t hough some data corrections were nmade beforehand (see supps. | and
KC) .

* NOTE: a report with ship position nagged erroneous (e.g., landlocked) was also subjected to all other
Possible checks, and thus individual weather elements such as sea surface temperature may contain an
unreliable flag.

The quality control subroutine (QC) is an inportant part of the

duplicate elimnation program (described in supp. KO) because it

provi ded a neasure, in the formof a quality code, to judge which report
anong duplicates was retained. ** The quality code assigned to each
report is the sumof the weights associated with the 14 flags given by

Tabl e JO-101, where the wei ght and the general neaning of each possible
flag value is given by Table JO-20.

* NOTE: A number of errors discovered in QC were corrected in subsequent reprocessing of the data
after duplicate elimination and completion of the untrimmed data products. Thus some errors could have
influenced the selection of duplicates, and affect the untrimmed products to a largely unknown extent (see

supp. EO] ). The description given here describes the net effect of the QC that was originally performed
plus the corrections done afterwards, with a few minor exceptions such as the following: 1) When negative
dew point temperatures were recomputed because of roundoff errors in Australian (deck 900) and HSST
Exchange (decks 155-156) data, side—effects on flags were minimized by not completing recomputation
unless the new dew point was exactly 0.1 C colder than the old one. One possible side—effect is that the L
and Q flags, for data outside long—term climatological limits x 4.80 and x  5.80 , may no longer be

strictly correct. 2) During corrections in which wind direction was temporarily substituted into a missing
wave direction, wave fields (direction, period, and height) containing erroneous characters were treated as
if the)were missing, but would not be treated as such with a revised QC.

It should be noted that the design of the QC will have to be
altered to handl e observations starting in 1982. when agai n new codi ng
procedures were introduced.
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Tabl e JO-1
Possi bl e QC Fl ag Val ues

flag val ues (X

Abbrev. Flag R ABJKLMN Q S
shi pf ship position X * X

wi ndf w nd X X X X X
vi sf visibility X X X
pr swXf present weat her X X X X X X
pstwxXf past weat her X X X X
pressf  pressure X * X X X X
dryf air tenp. X X *» X X X X X
wet f wet bul b tenp. X X X X X X X
dewf dew poi nt tenp. X X * X X X X X
seaf sea surface tenp. X * X X X X
cl oudf cl oud X * X X X X
seawf wave X X X X X X X X
swW wvf swel | X X X X X X X
ptendf pressure tendency X X X X

* Addi tional possible flag values in TD- 1129 for data in the period
1970-1979 because of flag overlaying (mmsec. 1).

Table JO-2

QC Fl ag Meani ng
Val ue* Coded** Wi ght Meani ng Reason
R 1 0 correct —
A 2 1 correctable legality
B 3 1 correctabl e internal consistency
J 4 2 suspect i nt ernal consi stency
K 5 2 suspect tinme
L 6 2 suspect extreme (outside x + 4.8 o)
M 7 3 erroneous legality
N 8 3 erroneous i nt ernal consi stency
Q 9 3 erroneous extreme (outside x + 5.8 o)
S 10 3 m ssi ng —

*Al phabetic representation in TD-1129(M).
**Numeric representation in LMR (see supp. FLI).

1. Effects of Previous Quality Control

For data in the period 1970-1979, at |east the ' 70s Decade data set
(source I D 18) had been previously quality controlled by NCDC using a
process simlar to that described here. In the later years (from My
1973 on) when individual ships could be identified, sone track checks
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wer e conducted for unbroken series of reports (i.e., when the interval

bet ween reports was | ess than 24 hours). Table J1-10 describes the
procedur e used.

Table J1-1
Previous '70s Decade Track Checks
1) Ship position flag set to K if either an applicable limit on change in longitude,
depending on latitude position, or the limit on change in latitude are exceeded:
Longitude change Latitude ,
limit (degree/hour) position (X) '
0.7 0< 1 X|< 399
1.0 40< | X| < 49.9
1.4 50< | X| < 59.9
2.0 60 < | X| < 69.9
2.7 70< | X| < 75.0

Latitude change
limit (degree ‘hour)
0.7

- 2) Ship position flag set to K in two or more reports with the same call sign and
“same time but different positions. If the ship positions are within 0.5° in both
~latitude and longitude. change the flag to C for a report with the lowest quality
~code (ties are handled by the arbitrary selection of one report to receive the C).

- 3) The following individual elements are flagged K if they show a change greater
than the indicated value:

sea level pressure 5 mb, hour
air temperature 5° C/hour
dew point /wet bulb temperature 5° C/hour
sea surface temperature 3" C/hour

Al so,it should be noted that a few el enments flagged ”"correctable”
by the previous ' 70S Decade quality control were slightly nodified at
that time and carried forward. O herwise the practice at NCDC, starting
wi th data observed in 1970, has been to | eave suspect or erroneous data
unchanged.
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Both the new and old sets of flags are available in LMR but there
is roomfor only one set of flags in TD-1129. Therefore, the two sets of

flags were overlaid in TD-1129 as given in supp. |0

Prior to the 1970-79 period, the data cane nostly fromthe Atlas
(source ID 1). which had al so been through an earlier editing process
A-here sone el enents had been changed or elimnated during the quality
control, including sone creation of conposite reports.* For nost Atlas
data, the flags assigned in the latest quality control will either be an
S (mssing) or an R (accepted as a valid elenment), as nost of the
i nconsi stencies were corrected during that first edit.

* See supp. KL for details on a few similar substitutions between different reports that were carried out in
duplicate elimination

2. Quality Control Flowchart

The follow ng flowhart (covering 14 pages) outlines all the QC
checks and conditions for flag assignnment. The flags are assigned a

val ue from Tabl e J0-201.

The different elenents used to determne the flag values are
abbrevi ated as fol | ows:

y - latitude

wddi r - wi nd direction

wdspd - w nd speed

Vi s - visibility

pr eswx - present weat her

past wx - past weat her

pr ess - sea | evel pressure
drybl b - air tenperature

wet bl b - wet bul b tenperature
dewpt - dew poi nt tenperature
seat nmp - sea surface tenperature
N - total cloud anount
Nh - | ower cl oud anount
CL - | ow cl oud type

h - cl oud hei ght

CM - m ddl e cl oud type

CH - hi gh cl oud type

wdi r - wave direction*
wper — wave period

wv hgt - wave hei ght

sw dir - swel |l direction

swW per - swel | period

sw hgt - swel | hei ght
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a - baronetric tendency
ppp - amount of pressure change

* |n their conversion of data into TD-11, NCDC usually substituted wind direction into missing (wind) wave direction
since 1 January 1968, when wave direction was no longer ordinarily reported. Instead of continuing this practice, a
temporary substitution of wind direction into missing wave direction was made during QC of the wave fields.
Afterwards, the wave direction was left missing, thereby preserving any remaining information regarding whether it
was separately reported. Note: this same procedure was followed for buoys, although they measure only height and
period without discriminating between wave and swell (NCDC placed this information in wave fields).

The order of these variables corresponds to that given in supp. FL,
whi ch al so contains a section describing the possible flag val ues and
details on the representation of the flags in LMR Baronetric tendency
and anmount of pressure change are available only in the suppl enental
attachnent for data converted into LMR fromformats TD-1100 (when the
additional data indicator is 6), TD-1127, and TD-1129.

The wave or swell variables or flags are occasionally abbreviated
generically,as foll ows:

dir - wave or swell direction
per - wave or swell period
hgt - wave or swell height
wf - wave or swell flag

The process so abbreviated is applied identically to both waves and
swel | s.

The followi ng are additional abbreviations:

M SS - m ssi ng val ue

n - nunber of observations in 5 and or
x - mean

o - standard devi ation

MSS is a legitimate value for any variable to indicate that it was

m ssing. The mean and standard deviation are 5° latitude x 5° | ongitude
| ong—term nont hly val ues for selected variables, which were obtained
together with the 1° Marsden Square | andl ocked table from NCDC. These
were used to check for extrenme values — but only when the associ ated
nunber of observations was 25 or nore. Therefore, these checks were not
made in regions of sparse data, such as high |atitudes.

Four synbols nake up the flowchart:

1) A rectangl e denotes flag assignnent in the form”flag = n(a),

where flag is abbreviated as given in Table JO-10, n is the coded
value, and a is its correspondi ng character val ue.
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2) A dianmond (or in a few cases. a large rectangle) denotes a
test involving the elenment, where the path marked "T” is followed if the
condition stated is true, and the path marked "F’ is followed if the
condition stated is fal se.

3) A circle denotes flow connections, which connect together the
di fferent pages. The flowchart starts at the connection |abelled ”1” and
ends at the connection | abelled "end” (on the second to | ast page).

4) Lines wwth arrows show the path of logical flow (a half-circle
on a line bridges the intersection with another |ine).

In addition, the various flag assignnents covered by a particul ar page
are given at the top of that page.
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Conpr ehensi ve Ccean Atnosphere Data Set; Release 1
Suppl emrent K Duplicate Elimnation Procedures
Formats: ITNV.1, INV.2, INV.3

0. | nt roducti on

Mer gi ng several different nmarine data sets into one file would
ideally be a very sinple task. Duplicate reports could easily be
identified by exact conparison of location, tinme, and weather fields.
Unfortunately, slightly different conversion techni ques and
interpretations have made duplicates nore difficult to | ocate. In many
cases, reports that were once exactly the sane now have random O
systematic differences in one or nore of their fields. To effectively
elimnate all duplicates, the data problens that develop fromdiffering
or erroneous processes nust be identified be flexible conputer checks.

Four main checks can be perforned between two reports to identify
duplicates (dups): 1) the report’s location, 2) date, 3) time, and 4)
t he individual weather paraneters observed. A stringent duplicate
elimnation (dupelim plan would require all four checks to show an
exact match, for two marine reports to be considered dups. However, if
errors or differences do exist in sone marine data sets, reports that
were actually dups could be considered uni que.

The dupel i m procedures devel oped for this project were designed to
allow | ess stringent conputer checks on the |ocation, date, tine, and
weat her paraneters. These tests were based upon known data base errors,
the history of each data set, and anticipation of errors that could
occur. Initially dupelimwas divided into two categories: "hard” and
"easy” procedures. Easy dups are those reports that match exactly in
date, tinme, and | ocation. Hard dups have sone type of problemin
| ocation or tine fields, caused by different conversion techni ques,
erroneous procedures. etc.

After consideration of the historical background of each data set
(sec. 100). both hard and easy dupel i m conputer prograns were prepared
and run on selected data sets. Hard procedure were run individually to
check on the Atlas against nost of the other TD-11 data sets. These
procedures and the test results are described in sec. 20. Easy
procedures were run on nearly all TD-11 data sets (except the Atl as)
merged into one file. These procedures and the test results are
described in sec. 3L. Through this extensive testing. it was decided to
conbi ne hard and easy dupelimplans into one. This was done to sinplify
and streanmine the final production program The resulting dupelim
specifications are described in sec. 40, later refinenents are

described in sec. 500, Sec. 601 describes changes nmade in the final
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procedures for data during 1970-1979. The producti on FORTRAN program
used is described in sec. 70,

1. Data Set Hi stories

In the 1940s and 1950s the United States acquired several foreign
sets of keypunched historical ship reports. The card decks were received
froma variety of sources and by a variety of nmethods. For exanple, the
German deck 192 was captured by the Allies during Wrld War 11. Decks
193 and 194 were sent to the United States by the Dutch and British,
respectively. Reports in these historical decks ranged as far back as
the 1850s and were a valuable addition to a growi ng narine data base.
Unfortunately, data sets were keypunched in entirely different formats.
It was therefore inpossible to nerge the card decks into one file and
sort the resulting data base.

In the 1960s it was decided to convert all these independent card
decks into one format. This was the beginning of Tape Deck-11 (TD-11)
and turned out to be a trenendous progranm ng effort, al nost exclusively
in COBOL. By the |late 1960s, nore than 15 i ndependent card decks were at
NCDC, totalling about 40 mllion reports. Each deck had certai n unique
characteristics and observing nethods. To further conplicate matters,
observing practices changed at specific (or sonetinmes unknown) tine
periods for sone decks. This resulted in very conplicated conputer
prograns, and sone hidden errors crept into the original data base.

The WMO-sponsored Historical Sea Surface Tenperature (HSST) Data
Project was begun in the early 1970s and continued into the 1980s.
Marine data were processed independently for the Pacific (United
States), Atlantic (Federal Republic of Germany), and Indi an
(Net herl ands) Oceans. Sonme of the HSST data were uni que and not in the
original TD-11 data base. However, many HSST data had al ready been
acquired by NCDC in the 1940s and 1950s. Differences were found between
the HSST data and the dups in the TD-11 data base. Reports that were
once exactly the sane now had differences in one or nore of the fields
t hat made up the report.

The Navy Marine Atlas Project was started by NCDC in the early
1970s as a special project. This project merged all readily avail able
marine reports into one file, called the Atlas. In addition, this
project also attenpted to "clean—-up” specific inconsistencies found in
mari ne data. Wather, location, and time fields in certain card decks
were changed to help rectify errors and biases created during the
original conversion to TD-11. Unfortunately, these changes made dups
nore difficult to | ocate when the sane data were again received from
anot her source.

Towards the end of 1981, a second revision of the ’'70s Decade data
set was conpl eted by NCDC, which follows the Atlas with conparable
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coverage of the period from 1970 through 1979. Sone obvi ous error
corrections were perforned, but data that failed quality control
procedures were generally flagged instead of changed.

After the conpletion of these projects, several other data sets
becane avail abl e that nmake the historical ocean-atnosphere record nore
conplete. COADS is a blend of all these data, after quality control and
dupel im

The history of each marine data set played a major role in the
devel opnent of dupelim procedures. Therefore, a brief historical

description is given for each data set included (see Table 1-10 in
COADS Rel ease 1). Many of the problens found by dupelimtesting can be
better understood by knowi ng the origin and processing details of the
data sets invol ved.

1.1 Atlas

The Atlas file was created in the 1970s as part of the Navy Marine
Atlas Project. This project nerged all readily avail able surface marine
reports into one file fromwhich later analysis was used to produce a
set of marine atlases, such as [11]. The largest source of data was the
original TD-11 data set created in the late 1960s. Ot her data canme from
certain supplemental TD-11 files. The HSST data set was not included
except for a large area in the South Pacific (10° Nto 60° S; 70° Wto
160° W.

The Atlas project also attenpted to "cl ean—up” inconsistencies
found in marine data. Internal consistency checks were nmade for each
report during the quality control (QC) process. COccasionally, weather
paranmeters were changed to descri be the observed weat her conditions
better. For exanple, present weather was changed in specific decks in
order to conformto the observed visibility. Dups becane nore difficult
to |l ocate because of these changes.

Because of a 1981 nerge of all then-available 1970s data into the
' 70s Decade, the Atlas was truncated at 1969.

1.2 Australian

CIRES acquired this data set fromthe Australians in 1981. The
reports cover the period fromthe 1930s through the |ate 1970s and were
received in ”"Ship Logs Data Archive Format.” A conputer program was
witten at NCDC as part of this project, to convert the Australian
format to TD-11. Deck 900 was assigned to this data set.

Most of the individual fields were directly transferred fromthe
Australian format to TD-11. However, Marsden Square (M5Q, 1° MSQ and
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dew point tenperature were conputed. Quadrant was changed fromthe WVO
standard to NCDC standard. In addition, the wind speed indicator and sea
surface tenperature observation nethod indicator were changed to conform
to TD-11. A "9” in either of these fields neant the indicator was
unknown.

A few problens were found in the wave data fields. A frequency
di stribution programwas witten to determne if the Australians had
correctly converted the wave data Fields after WMO changed reporting
practices in January 1968. This revealed an error in Australian data
processi ng causing all w nd wave periods before 1968 to be incorrectly
converted to seconds. Instead of using the pre-1968 WMO code they used
the 1968 code. Al wi nd wave periods before 1968 were therefore
corrected using the WMO st andar d.

A few ot her m nor changes were nade in the wave period fields in
order to conformto then—current WMO practices. Al w nd wave peri ods
(1968 and after) were put in whole seconds in addition to the coded
val ues. All second swell periods for 1968 and | ater (coded b), the
Austral ians) were changed to whol e seconds and noved into TD-11. The

scheme for this conversion is given in Table Ki1-10LI.

Tabl e K1-1
Second Swel |l Period Conversion

Code Seconds
(Australian) (TD-11)
5 and | ess
6
7
8
9
10
12
13
14 and greater

A WNOOONO O

A nodified frequency distribution programwas again run on the
Australian data after conversion to TD-11. This was done to determne if
t he wave period conversions were successful. The results of this | ast
test indicated reasonable wave distributions that conformed to the WO
reporting practices of the tine.

1.3 Buoy Data

This file is a collection of reports from automati c observi ng buoys
operated mai nly by NOAA during the '70s, except for sone buoys that were
part of special scientific projects.
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D fferent deck nunbers were used to classify buoys by size, shape, or

i nstrunment ati on. Buoy data now received by NCDC from NDBC ( NOAA Dat a
Buoy Center) are no |longer separated into different decks, although an

i ndi vi dual buoy nunber, indicative of |ocation and other information, is
usual ly available. The quality of the data is generally higher than that
of ship data J81, although these data nay have been subject to
processing errors in the past.

1.4 Ship Eltanin

The ship Eltanin was operated by the National Science Foundation in
the Antarctic region from 1962 to 1973. It was given to the Argentine
Navy in 1974. The Argentines operated the ship through 1979 and renaned
it Islas Orcadas. The ship is now laid up in Norfolk, Virginia.

Surface synoptic reports (four per day) were taken aboard Eltanin
for the entire tine period. It seened |likely that these reports were
sent to NCDC and incorporated into TD-11 and hence into the Atlas data
base. To check this assunption, Atlas data from 28 M5 were sel ected
fromthe area south of 30° Sin the vicinity of South America and
Australia. This area contained 2,333 reports, a significant portion of
the Eltanin data set. The reports were visually conpared against [2],
publ i shed source of Eltanin’s cruises covering the period April 1962
t hrough QOctober 1968. Fromthis conparison the foll ow ng was di scovered:
1) the Eltanin was assigned ship nunber ”0027” in TD-11, 2) all reports
bet ween April 1962 and June 1963 were assigned to deck 116, 3) al
reports between August 1963 and COctober 1968 were assigned to deck 128.
4) some Eltanin reports (about 100) between June 1962 and June 1963 were
found mssing in the Atlas, and 5) it is unknown whether Eltanin ship
reports are in the Atlas after 1968 because 2 went through only 1968.

Since itens 4) and 5) indicate apparently mi ssing data, it was
decided to locate the original Eltanin ship | ogs and re—keypunch the
m ssing periods. Unfortunately, these synoptic reports could not be
found in NCDC archives. Since this was a special ship, the original
records have apparently been stored in a special collection. Therefore,
the mssing Eltanin reports for the period June 1962 to June 1963 were
re—keypunched from|[2]. This resulted in the |loss of sea surface
tenperature and wave paraneters since these fields were not published.
The status of the data after 1968 remains unknown at this tinme.

Wil e synoptic records were being sought. a set of oceanographic
reports fromEltanin was found in NCDC archives, conposed primarily of
just sea tenperature. Apparently synoptic and oceanographic reports were
i ndependently, made aboard this vessel. Between the synoptic and
oceanogr aphi c reports nmade at the sane tine, there were usually mnor
differences in latitude, |ongitude, and sea surface tenperature. These
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XBT or MBT oceanographic reports are explained nore fully under the NODC

history (sec. 1.110). However, it does appear that XBT or MBT Eltanin
reports are in the Atlas under deck 891.

1.5 HSST

In the early 1970s, the Historical Sea Surface Tenperature (HSST)
Data Project was begun. Surface marine data were coll ected and processed
i ndependently for the Pacific (United States), the Atlantic (Federal
Republic of Germany), and the Indian Ocean (Netherlands). Renewed
interest in historical ship data resulted in backpunching of some ol der
data that were not in NCDC s data base. Many HSST data, however, had
al ready been acquired by NCDC in the 1940s and 1950s and were therefore
duplicate with the TD-11 file.

Once all nmarine reports were collected, the data were exchanged
between countries in a conpacted Exchange format (described by supp

I ), which contained only selected el enents. Unfortunately this fornmat
did not have a field for data source. This lack of source identification
created a probl em because many differences in processing were found
between the United States sets acquired in the 1940s and 1950s, and the
duplicate HSST data processed by the various countries. Therefore, the
erroneous processes could not be identified unless a dup in the Atlas
mat ched the HSST report. These differences made docunentation and
dupelimvery difficult for the HSST data set.

1.6 IMWC (International Maritime Meteorol ogi cal Punch Card)

| MVPC data are received by NCDC on a continuing basis from several
different countries designated by WMO as data coll ectors. Each collector
is responsible for collecting marine data froma specific geographic
area and then exchanging these data with the other collectors. Al data
are exchanged in an | NWPC format specified by WMO and i ncl ude
contenporary and, when avail able, historical marine reports.

In June 1982, several errors were found in the conputer programthat
converted | MWPC data to TD-11. These errors forced all data processed
since January 1982 to be reprocessed using a corrected version of this
program The TD-11 data set was resent to CIRES in Decenber 1982 under
deck 926, after corrections.

1.7 Japanese

This data set was acquired fromMI1.T. during 1975 and sent to NCDC
by CIRES for conversion. Cbservations were taken by the Japanese whaling
fl eet and ot her Japanese ships, primarily in the polar region of the
Sout hern Hem sphere. Al reports were sent in an | MVWPC fornmat that
required conversion to TD-11 by NCDC. Several errors were found in the
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conversion program after the data had been processed and sent to Cl RES.
These errors forced all data to be reconverted using a corrected version
of the program A corrected magnetic tape was sent to CIRES in Decenber
1982 under deck 926. Since this deck nunmber was the sane as anot her

| MVPC data set, CIRES changed the deck nunber of all reports to 898.

Three internal problens were found in sonme reports that required
preprocessing. Two of the three problens involved illegal overpunches in
the | ongitude and tenperature fields. The third probleminvol ved sone
dew point tenperatures (about 3% erroneously sent in degrees
Fahrenheit. To ensure that a double conversion to degrees Cel sius woul d
not occur, the follow ng procedure Was used to identify dew point
tenperatures in degrees Fahrenheit.

I f dew point was greater than dry bulb (air tenperature), the
report was witten to a separate file for visual inspection. Fromthis
i nspection, it was determned that all dew points should be converted to
Celsius if the difference between the dew point and the dry bulb was
greater than or equal to 10° . For exanple, if the dew point was 31.8°
and the dry bulb was 1.1° , the dew point was converted to Cel sius
because the difference was greater than the arbitrary 10° tol erance.

1.8 MSQ 486 Pre-1940

Data froma portion of MSQ 486 were | ost at sone stage of
processi ng when the Atlas was created. The error was found by conparing
inventories of the original marine data base and the subsequent Atl as
file. This reveal ed that many reports were m ssing before 1940 from MSQ
486. The error probably cane about in the selection process. Pre-1940
data for MSQ 486 fromthe original marine data base were sent to Cl RES
for inclusion. Dupelimtests were not performed on this file.

1.9 WMSQ 105 Post-1928
A simlar problemin the Atlas involved the om ssion of roughly

100, 000 reports, which was discovered only in 1983 after CQOADS dupelim
and untrinmed processi ng was conpl ete.

Therefore, no dupelimtests were perforned on this file, but MSQ 105 was
run or re—-run through all but the untrimed processing steps.
1.10 Monterey Tel ecommuni cati on

Mont erey Tel econmuni cation reports cover the period Cctober 1966

t hrough 1977. They were acquired by NCDC from NOAA/ NVFS (Nati onal Marine
Fisheries Service) in Monterey, California. In transmttal this data set
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was naned "Kunia” ship reports and was sent in a packed binary format.
The original tapes reside in NCDC tape |ibrary under TD-9769.

Serious problens prevented this data set from being incorporated
into the Atlas during the late 1970s. These probl ens appeared to be
confined to the pre-’ 70s data. Therefore, deck 555 was included in the
' 70s Decade but excluded fromthe Atl as.

For the pre-"70s, it was decided to pre—process the Mnterey data
set to elimnate erroneous reports and nost "hard” dups by using three

condi tional checks shown in supp. I. Table K1-2[J summarizes tests
performed upon several Marsden Squares using these three conditional
checks in order to elimnate erroneous reports. O all the Monterey
reports elimnated, nost had "-0013000” in colums 70-77 (wave period
and hei ght; swell period and height).

Table K 1-2

Mont erey Pre—Processing Test Results

MEQ Tot al Tot al nunber Reports elim nated
reports of reports based upon
el i m nat ed positions 70-77

30 2, 765 1, 061 1, 010
300 969 278 266
310 965 367 361
356 473 95 89

1.11 NODC Surface, and Suppl enent

These data were acquired by NCDC fromthe National COceanographic
Data Center around 1978, and consist of reports fromthree different
types of vessels. XBT (Expendabl e Bat hyt her nograph) and MBT (Mechani cal
Bat hyt her nograph) reports contain only tenperature neasurenents
(primarily sea tenperature). The SD (Station Data) reports are usually
nore conpl ete neteorol ogi cal reports, taken aboard oceanographic survey
ships. The data acquired in 1978 contained all historical reports
avail able at the tinme. Recent data have been received by NCDC from NODC
on an annual basis.

1.12 Ccean Station Vessels, and Suppl enent

Ocean Station Vessels (OSV) were ships that reported weat her
conditions at nore or less fixed positions at sea. A ship was considered
"on station” when it was on duty within about a 210-nautical -m | e square
centered at its assigned position. O herwise it was considered ”of f
station.” NCDC archives OSV data for "on station” only and "on and off
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station” conbi ned. Conbi ned data were included in this project. The
i ndi vidual stations are A, B, C D,  E H I, J, K M N P, and V.
Addi tional stations Q S, T, U, and X were included in the Suppl enment.

1.13 Ccean Station Vessel Z

Ccean Station Vessel Z was acquired from South Africa by NCDC. The
OSV was operated by, South Africa off the Cape of Good Hope and was
unofficially named "Z” by NCDC. Data cover the period 1971-1974.

1.14 A d TDF-11 Supplenents B and C

These suppl enental TD-11 files contain data collected by NCDC after
the original marine data base was created (c. 1968), consisting of
hi storical and then—current marine reports. The exact history of these
two files is rather obscure, but it is known that data from sone
suppl enmental files were nerged and a new suppl enental file started as
part of an occasional update. Available supplenental files ,A ere
included in the Atlas when the Atlas tapes were created.

1.15 South African Waling

In 1967, NCAR acquired from South Africa nore than 100, 000 punched
cards in an unknown format for the region south of 50° S. Many cards had
been destroyed by rodents in South Africa. The cards fromthe ori ginal
1967 recei pt now reside at NCAR

This data set was especially troubl esone because the format was not
known. Several inquiries by NCAR to South Africa did not resolve the
format question. In October 1982 it was decided to try and deci pher as
much of the format as possi bl e.

Cl RES sent a converted tape in Novenber 1982 to NCDC, changi ng al
illegal overpunches and characters to blanks. NCDC tried to deci pher the
format on the basis of experience gained with other historical formats,
and succeeded in deci phering about 40% Through ClIRES testing of the
out put. another 20% of the format was deci phered. including the
i nportant discovery that colums 44-45 contai ned an indicator for
suppl enental data fields in colums 46-80.

Since nost of the format was now known. it was decided to convert
all data to TD-11 and performdupelimtests with other data sets. Wen
dups were found, the South African report was checked agai nst the
mat ching report to determne if fields were correctly assigned. Fromthe
dups that were found. the South African format was conpl etely deci phered
except for sonme of the supplenmental data fields.

The conputer programthat converted South African Waling data to
TD-11 was witten at NCDC. Al fields before colum 44 were transferred
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to TD-11. Col utmms 44-45 and col ums 46-80 were an indicator and

suppl emental data fields, respectively. These fields were noved as one
| ong character string into TD-11. This was done because tine would not
permt the extensive programmng required for a field-by—field transfer
and because many of the supplenental data fields would not fit in TD-11

In order to fit into TD-11, several fields had to be conputed or
converted. MSQ and 1° MSQ were conputed, and octant was converted to
guadrant. Air, sea surface, and dew point tenperatures were converted
from whol e degrees Fahrenheit to tenths of a degree Celsius. Wet bulb
tenperature was conputed when air and dew point tenperatures were both
present. Since the leading digit(s) of the pressure field was truncated,
the foll owi ng procedure was used: 1) if pressure was |l ess than or equal
to 599, then 10,000 was added to the field; 2) if pressure was greater
than 599, then 9,000 was added to the field.

Several problens found in the hour field forced many reports to be
deleted entirely. These problens involved different tinme—reporting
practices, resulting in hour values outside the range 00 t hrough 23.
Fortunately, the reporting procedures were associated with an indicator
in colums 44-45. The indicator also matched specific decks in the
Atl as. The correct hour in GNIT could therefore be deci phered by,

perform ng dupelimtests (see Table K1-30).

Table K 1-3
South African Hour Probl em
I ndi cat or Mat chi ng
(col ums 44-45) Atl as deck Hour probl em

1 188 many hours equal 99

11 192 hour between 50 and 73
3 194 field blank

33 194 field blank

00-23 unknown field blank

Hours between 50 and 73 turned out to be in local time plus 50 as
opposed to GMI. All hours coded as 99 were m ssing val ues. Bl ank hour
fields were usually associated with deck 194, which reported by watch
nunber. However, occasionally hour was reported in the indicator field
(colums 44-45) while the hour field was blank. This occurred only when
colums 46-80 were blank. To transfer as many hours as possible to
TD-11, the follow ng procedures were used, in order: 1) if hour was
00-23, it was transferred directly to TD-11; 2) if hour was 50-73 and
i ndi cator equal to 11, the report was deleted; 3) if hour was 99, it was
transferred directly; 4) if hour was blank and indicator equal to 3 or
33, the report was deleted; 5) if hour and indicator were both bl ank,
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hour was changed to 99 and transferred; 6) if hour was bl ank and

i ndi cator not bl ank and suppl enental data field not blank. hour was
changed to 99 and transferred; 7) if hour was bl ank and indi cator not

bl ank and suppl enental data field was bl ank, hour was changed to the

i ndicator and transferred; or 8) if hour was not nuneric, it was changed
to 99 and transferred.

Procedures 2) and 4) deleted 35.187 reports fromthe South African
data set. Results of dupelimtesting indicated that these reports were
already in the Atlas file. Therefore, this |arge nunber of deletions had
little if any effect on the final data base.

1.16 ' 70s Decade

Simlar to the COADS project, the NCDC ' 70s Decade (1970-19' 49)
proj ect brought together several marine data files, uniformy edited and
nmerged into a single file. The resulting data base (TD-1127, | ater
converted at CIRES to TD-1129) was of higher quality and provided nore
econom cal service to surface marine data users. Additional information
on this data base is available in 161

1.17 709 Decade M sl ocated Data

During conversion of the ' 70s Decade from TD-1127 to TD-1129,
performed at CIRES, reports with erroneous or inconsistent tine/space
| ocation fields were discarded to a separate file. However, conversion
fromTD-1129 to LMR permtted the Marsden Square nunber to be
inconsistent with |atitude, |ongitude, and quadrant under certain

ci rcunstances (supp. |0) and qualifying reports were accepted.
2. Hard Duplicate Elimnation Test Procedures

Hard dupel i m procedures were run individually on nearly every TD-11
data set against the Atlas. For exanple, tests were perforned on Atl as
versus HSST, Atlas versus IMWC, etc. Initially, the foll ow ng checks
were made to determ ne dups: 1) location was tested to whol e degrees
| atitude and | ongitude. instead of tenths of a degree; 2) date was
checked to be within 1 day; 3) hour was allowed to vary by 1; and 4)
seven individual weather elenents were checked for equality. These
el emrents were wi nd speed, visibility, present weather, past weather, sea
| evel pressure, air tenperature, and sea surface tenperature. For
reports to be considered dups, three paranmeters could be unequal if
seven common el enents were present. Two paraneters could be unequal if
five or six common elenents were present. One paraneter could be unequal
if three or four conmmon el enents were present. There could be no
paraneters unequal if only one or two commopn el enents were present.

If any of conditions 1) through 4) were not net, the two reports
wer e consi dered unique with respect to each other. Wen all the
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conditions were net, the two reports were considered dups and witten to
a separate file. To ensure that dupelimwas finding "good” dups, a
checksum program was then run on the dup output file. This program nmade
counts of exact matches and those that had sone type of data problem
(mat ches inexact). Unique data problens found by the check—dup program
were then witten to a separate file for visual inspection. Fromthis

vi sual inspection, the final dupelimplan was fine-tuned to handle the
data probl ens effectively.

Several additional dupelimprograns were al so devel oped for finding
ot her uni que data problens m ssed by this procedure. These prograns
i nvol ved varying the stringency, of the four main checks just descri bed.
One program had a | ess stringent check on | ocation. Another program had
no check on hour, whereas another allowed year, nonth, day, and hour to
vary by one. In addition, the nunber of unequal weather elenents allowed
for duplication was varied. These additional dupelim prograns found
several data problens m ssed by the main plan.

Sanpl e results of hard dupelimtesting (Table K2-1all) conpare the
HSST data set with the Atlas file, in terns of the overall percentage of
HSST reports that nmatched the Atlas, and the percentage of those
mat chi ng HSST reports with sone type of data problem MQS* and tine
periods were carefully chosen to provide a representative sanple of each

TD-11 data set. Tables K2-1b[d and K2-1cld show these results separately
for different Atlas decks. Simlar tables were constructed for other

TD-11 data sets discussed in secs. 2.10 through 2.180,

* All dupelim testing at NCDC and its initial specifications used Marsden Squares, but the final implementation (see
secs. 5-7) actually used the "105 box” system (supp. G|:|).

2.1 Result of Dupelim Testing: Atlas vs. Atlas

When the Atlas was created in the 1970s, an error was found in the
conputer programthat identified dups. This error happened only when
dups and non-dups all had the sane |ocation and tinme fields. Under these
condi tions when dups were interspersed with non—dups, sone reports that
were actually dups found their into the final Atlas data base. Because
this error affected only the North Atlantic basin. it was decided to
perform extensive dupelimtests on that portion of the Atlas file. O her
ocean basins besides the North Atlantic were also tested to determ ne
the effectiveness of the dupelimplan that created the Atl as.

A nodi fied hard dupelimprogramwas run on the Atlas file. A
Atl as reports froma test square were kept in the sanme file and conpared
wi th each other. Fourteen M5 were tested, totalling 173,858 reports.
O this total only 710 (or 0.4 percent) were dups. A few interesting
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di fferences were found between the dupelimplan devel oped for this
project and that used for the Atlas.

The main difference is that the current dupelim procedures test
| atitude and | ongitude only to whol e degrees, whereas ol d procedures
tested to tenths of a degree. Wen this | ess stringent check on | ocation
is used, Atlas deck 188 seens to be a conplete duplication of deck 192.
The ol d procedures failed to discover this because deck 188 had | ocation
originally keyed to tenths of a degree, while deck 192 was keyed only to
whol e degrees. A simlar discrepancy was found between matches of decks
194 and 197.

Tabl e K2-1a

Overall Results from Hard Dupeli m Testing: HSST vs. Atlas

# Report Count Percentage | Percent-
Ar ea MSQ Peri od of HSST age

Atlas | HSST | matches? | inexact?
1 132, 429 -1879 10,022 8,424 86.9 22.1
2 121, 124, 429 1880-1909 (13,339 (16, 440 75.9 14. 8
3 |Pacific 25, 46, 129, 197, 429, 121 [1910-1939 |59, 610 |30, 309 64.8 10. 3
4 22, 84,90 1940-1960 (39, 470 (4,761 64.6 0.5
5 all above -1960 121, 441 |59, 934 70.9 13.0
6 148, 339, 479 -1879 47,100 |30, 886 98.8 5.9
7 114, 300, 410 1880-1909 (33,012 |96, 537 32.0 36. 4
8 |Atlantic [5,76,217, 449,520 1910-1939 (65, 755 |70, 214 75.0 35. 4
9 38, 220, 406 1940-1960 [54,579 (139, 547 36.2 18. 8
10 all above -1960 200, 446 | 337, 184 48.8 25.0
11 363, 474 -1879 34,682 (23,663 97.6 81.8
12 30, 397, 441 1980-1909 (60, 777 |79, 012 72.9 39.7
13 |Indi an 179, 367, 436, 470, 513 1910-1939 (63,887 |67,638 81.4 61. 3
14 27, 440, 543 1940-1960 (42,947 |45, 148 54.1 20.7
15 all above -1960 202, 293 | 215, 461 74. 3 50. 3

a Percentage of HSST reports. out of the total count, that nmatched the
Atl as.

b Percentage of HSST reports, out of the nunber matching the Atlas, that
had at | east one type of data problem causing themnot to match exactly.
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I ndi vi dual Deck Results (Part 1)
for Hard Dupelim Testing: HSST vs. Atlas
Deck 116 Deck 118 Deck 184 Deck 189
#a o WD o % oM % %vi %
1
2
3 0.1 18.2
4 2.3 19.2
5 0.2 1.6 0.6
6
7
8 0.9
9 0.03 0.0¢ 0. 07 7.7 0.0c 1.2 68.9
10 0.01 O0.0c 0.2 3.2 0.01 0.5 68.9
11
12
13 0.09 2.6
14 0.3 10.0 5.0 23.6 46.8
15 0.09 2.9 1.1 5.0 46.6

2 Numbers identify areas and time periods as labelled in Table K2—1ald,

b Percentage of HSST matches (%M) or percentage inexact (%l) as given in Table K2—1a|:|, but for the indicated

decks, only.

¢ A very small number, as opposed to blank meaning exactly 0.

Tabl e K2-1c
I ndi vi dual Deck Results (Part 11)
for Hard Dupelim Testing: HSST vs. Atlas

Deck 192 Deck 193 Deck 194 O her decks
# %V % o % oM 9 a %vi %
1 14.1 3.7 72.8 25.7
2 23.3 6.7 52.7 38.3
3 36.2 5.2 28.4 36.9
4 43.1 0.8
5 26.7 5.4 42.5 18.2
6 6.7 42. 6b 91.6 3.1 0.6 15.6
7 23.2 45.0b 4.6 1.0 4.2 28.2
8 44.6 46.6b 21.9 20.5 7.5 16.1 0.05 2.6
9 15.1 0.6 12.1 48.6
10 16.6 45.8b 14.3 9.5 9.1 7.0 50 49.5
11 3.0 31.5b 84.6 9C.0 9.9 27.0
12 20.9 35.9b 51.5 41.5 0.6 15.9
13 24.4 32.3 41.7 95.8 12.5 16.6
14 15.2 0.8 0.01. 90.0
15 15.6 34.1b 41.2 69.6 8.4 11.9 0.005 90.0

2 The percentage does not reflect data problems associated with location coordinates (tenths of degree latitude and

longitude)

b More than one data problem in each report.
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Anot her m nor problem occurred when reports matched deck 116. Air
and / or sea surface tenperatures between the two dups differed
occasionally by a fewtenths of a degree. This problemoccurred with
al nost every data set that has reports that match deck 116. There were
al so sone wi nd speed differences between obvious dups. Both of these
probl ems required special treatnent in the final dupelimplan.

The extent of dups in the North Atlantic basin turned out to be
insignificant. O the four M5 tested (114. 148, 217. and 220), only 11
dups were found. The progranmm ng error in the dupelimplan that created
the Atlas apparently. had little effect on the resulting data base.

2.2 Results of Dupelim Testing: Australian vs. Atlas

A total of 21,659 reports fromsix M5 was selected fromthe
Australian data set (about 10% and conpared agai nst the Atlas. Dups
were found only during 1960-1969. In every case the duplicate Australian
report matched deck 128 in the Atl as.

Two data problens were found. The first probleminvol ved severa
dups that were exact matches except for days off by 1. These reports
wer e obvi ous dups since all weather elenents (six out of six) matched
exactly. The second probleminvol ved present weather equal only to the
tens digit. For exanple, the Atlas report would have present weather
coded 51 while the Australian report would have 53. This type of
di fference. caused by the Atlas quality control. occurred 59 tines in
the test run and required special treatnent.

2.3 Results of Dupelim Testing: HSST vs. Atlas Deck 116

Unexpected duplication was found between HSST data and deck 116. A
smal | nunber of dups were found in several MS@ in all three ocean

basins (see Table K2-1bO). It was not possible to identify the HSST
data source in the Atlantic and Indian basins. However, in the Pacific
where data source was avail abl e, deck 116 matched HSST decks 150 (Dutch)
and 152 (English).

The HSST-deck 116 dups in the Atlantic are explained in 5 . For
sonme reason, OSV reports (about 15,000) for stations "India” and
"Julliette” (which were a part of original deck 194) were reproduced
years ago and placed in deck 116. This neans that some reports in deck
116 are not Merchant Marine but OSV and originated from deck 194.

The reason for the HSST deck 116 matches in the Indian and Pacific
basins is nore specul ative. Apparently, nmany years ago, the United
St at es exchanged data with the Dutch and English. They seemto have | ost
track of the source and sent it back to us as HSST data. This presents
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no problemto this project since dupelimis largely independent of data
source. However, it could nean that HSST sea surface tenperatures are
not strictly bucket observations (deck 116 contains intake tenperatures)
as was previously assunmed during the HSST project.

A data problemal so exists in Atlas deck 116 and probably HSST
data. Al air and sea surface tenperatures were supposed to be coded in
Fahrenhei t, although a few ships coded one or both of these paraneters
in Celsius. In conversion of deck 116 to TD-11, all tenperatures were
changed from Fahrenheit to Celsius. resulting in a double conversion for
some observations. Tenperatures being converted from Cel sius to Cel sius
were elimnated in Atlas deck 116 only when they fell outside acceptable
quality control limts for a given area. Since there is no way of
identifying which reports have this problem the sane approach was taken
for the HSST data set.

2.4 Results of Dupelim Testing: HSST vs. Atlas Deck 118

Exact dups were found between deck 118 and HSST data in both the
Atl antic and | ndi an basi ns. However, no matches were found in the

Pacific (see Table K2-1b[l). No data probl ens were discovered that

requi red special procedures. However, it was found that both air and sea
surface tenperatures were reported only to whole degrees Celsius. This
is verified in [5].

2.5 Results of Dupelim Testing: HSST vs. Atlas Deck 184

In the Atlantic and I ndi an basi ns, HSST-deck 184 nmatches were found

inall six MSQs tested for the 1940-1960 period (Table K2-1b[l). No
mat ches were found in the Pacific basin.

A Beaufort wi nd problemwas found in the Atlantic basin. A snal
percentage of reports in the HSST file had w nd speeds converted
directly to knots fromneters per second, as opposed to being bracketed
at the arbitrary mdpoint for the Beaufort wind force. To correct this
error within the dupelimplan. the affected HSST wi nd speeds were
reconverted fromthe original values in neters per second that were
saved in the supplenental data fields.

2.6 Results of Dupelim Testing: HSST vs. Atlas Deck 189

Al'l three ocean basins had HSST-deck 189 nmatches. In the Indian
basin, these dups represented the | argest percentage of total matches
for the 1940-1960 period (Table K2-1bLl).

Two data problens were found. In the Pacific and I ndian Qcean
basins, a very small nunber of HSST reports had exact dups with deck 189
when the day was off by 1. This could be simlar to the problemin Atlas
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deck 194 (sec. 2.90) since hour was converted from watch number for
sonme reports. The source of this error (deck 189 or HSST) could not be
determ ned since the original records were not avail able at NCDC

The second data probleminvol ved the Beaufort wi nd scal e and
requi red special dupelimprocedures. In the Atlas, w nd speeds in deck
189 required no conversion since they were recorded directly in knots.
However, the HSST format required all wind speeds to be in neters per
second. These HSST wi nd speeds shoul d have been reconverted directly
back to knots when they were put in TD-11 format. |nstead, they were
bracketed at the midpoint for the appropriate Beaufort wind force. This
probl em af fects about half of the HSST-deck 189 matches and

was found only in the Atlantic and Indian basins. Special allowances
were made in the dupelimplan to reconvert HSST wi nd speeds directly to
knots when a report matched deck 189 in date, tinme, and |ocation.

2.7 Results of Dupelim Testing: HSST vs. Atlas Deck 192

HSST-deck 192 matches were found in all three ocean basins, and
represented the | argest source of dups in the Atlantic and second

| argest in both the Pacific and Indian Oceans. Several data probl ens
exist, affecting 5.4%of the total matches in the Pacific, nore than
45.8%in the Atlantic, and nore than 34.1%in the Indian Ccean (Table

K2—1cOl). Exact percentages could not be calculated easily for the
Atlantic and I ndi an basi ns because nore than one data problemwas often
found in a single report.

Two errors occurred in all three ocean basins. Sea |evel pressure
in the HSST file was found to be consistently off by a tenth of a
mllibar or recorded to whole mllibars when a report matched Atl as deck
192. To elimnate all dups. sea |level pressure was tested only to whole
mllibars for deck 192.

The second probleminvol ves hour. In conversion fromlocal tinme to
GMr, slightly different tinme zones were used for the HSST file and Atl as
deck 192. This resulted in the hours differing by 1 in |ongitude bands
near the 24 tinme zones across the world. This problemwas elimnated in
the Pacific basin in a past project by conparing HSST deck 151 (HSST
data source identifiable in Pacific) wth deck 192. Wien tinme was within
1 hour, the reports were considered dups and deck 192 was retai ned over
t he HSST.

In the Indian and Atlantic basins, where this error was not
previously corrected, a | arge nunber of HSST-deck 192 dups were found to
have the hour problem In addition, when the hour crossed into the next
day. dups were found that had days off by 1 and hours at 00 or 23 QM.
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It follows that on the Iast hour of an arbitrary nonth and/or year, dups
may occur in which the Nears are off by 1. nonths are off by 1 or 11
days are off by 30, 29, 28, or 27. and hours are either 00 or 23 GMI. No
attenpt was nmade in the current dupelimplan to find dups when hour
crossed into the next nonth and or year. Therefore, sonme HSST reports
that are actually dups were considered uni que. Their nunber is expected
to be extrenely small and should have little effect on the final data
base.

In addition to the errors described in all ocean basins. a major
Beaufort wind scale problemwas found in the Atlantic basin. Al
estimated HSST wi nd speeds were supposedly sent to NCDC in neters per
second according to the "new Beaufort scal e. Conversion prograns at
NCDC assuned this and changed wi nd speeds to knots by bracketing at the
m dpoi nt of the "new Beaufort scale. However, the Germans appear to
have erroneously sent the w nd speeds according to the "ol d” Beaufort
scal e. Therefore, some wi nd speeds (at mdpoints 2, 5, 13, 44, 52, and
60 knots) in the HSST file were assigned the wong speed and never match
Atl as deck 192. This affects 40% — 50% of the HSST-deck 192 dups. To
correct this conversion error, special allowances were nmade in the
dupelimplan to reconvert HSST wi nd speeds using the "ol d” Beaufort
scal e when reports matched deck 192 in date, tine, and | ocati on.

2.8 Results of Dupelim Testing: HSST vs. Atlas Deck 193

Dups between deck 193 and HSST data occurred in both the Atlantic
and | ndi an basins. However, no matches were found in the Pacific because

Dutch data were received only for the years after 1938 (Table K2-1cll).
Several major data errors were found.

Hour was frequently off by 1 when HSST-deck 193 dups were found.

This error is probably simlar to that described in sec. 2.700 for Atlas
deck 192. Apparently, slightly different tinme zones were used when
converting fromlocal time to GMI. The sane pitfalls described for deck
192 apply to HSST-deck 193 dups.

The second error concerns |ocation coordinates. In the original
reports, location was recorded only to the nearest 1° MSQ Wen the
report was converted to TD-11, tenths of degree |l atitude and | ongitude
were arbitrarily placed at the corner of the 1 MSQin the Atlas rile
(location coordinates were given a tenths digit of 0); whereas the HSST
| ocation was assigned a tenths digit of 4 in the Atlantic, and a tenths
digit of 5in the Indian. Since dupelimprocedures are based upon whol e
degrees, no nodification of the plan was required.

The third error involved sea | evel pressure. This paraneter was
rarely found in the Atlas data set but was al nost al ways available in a
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mat chi ng HSST report. Reference manuals indicate that sea | evel pressure
was corrected for tenperature and reduced to nmean sea | evel but was
never corrected for gravity. For this reason sea |evel pressure was
excluded fromthe Atlas file for deck 193. HSST reports with sea | evel
pressure were probably also never corrected for gravity, but were
keypunched anyway.

The fourth error is nmuch nore serious and required special dupelim
procedures. Air or sea surface tenperatures in the HSST file were
occasionally found to have the tens, units., or tenths digits truncated
to O or blank. For exanple, if sea surface tenperature in a deck 193
Atlas report were 28.5°C, the corresponding value in the duplicate HSST
report could be 28.5, 8.5, 20.5, or 28.0. This air or sea surface
tenperature error was found in about 1% of the HSST deck 193 dups and
was never found to affect nore than one digit out of a three-digit
tenperature field. This presented a major problemfor the dupelimplan.
Since HSST data source is unidentifiable in the Atlantic and | ndian
basins, a bad HSST tenperature is found only when the report matches one
inthe Atlas file. And if both air and sea surface tenperatures have
this truncation error within the same report, current dupelim procedures
woul d consi der the report unique and introduce erroneous tenperatures
into the final data base.

To elimnate potential HSST dups having this error, each
tenperature field was tested digit by digit. For exanple, an HSST report
m ght match a report in Atlas deck 193 in location and tinme, but not in
air and sea surface tenperatures:

Exanpl e: Air tenperature Sea surface tenperature
Atl as 25.5 22.1
HSST 20.5 2.1

To handl e such a situation, each tenperature was tested for equality
digit by digit between Atlas and HSST reports. If two of the three
digits were equal and the third digit in the HSST rile was 0 or bl ank
(as in exanple), the tenperatures were considered an exact match, the
reports would be considered dups, and the Atlas nunber woul d be kept
(see sec. 5.10).

In addition to the data problens just described, two other errors
were discovered only in the Indian basin. The first error is very
serious and required special dupelimprocedures for HSST-deck 193
mat ches. Exact dups were found when there was a 6— or 7-hour difference
bet ween Atlas deck 193 and HSST data. This error was found only in
octant eight of the Indian Ccean and, in nost cases, affects nearly al

of the HSST-deck 193 matches (Table K2-1cll). It is assumed that the
error source i s Dutch-processed HSST since this problemwas not found in
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Ger man—processed HSST data of octant eight in the Atlantic basin. The
original records would have to be checked to confirmthis assunption.

The key to the 6-— or 7-hour difference could be the fact that the
error occurs only in octant eight. Since the world is divided into four
octants north of the equator and four south, the tine difference is 6
hours between octants. Apparently, a conputer programthat converted the
original reports placed the tine in the wong but nei ghbouring octant.
This woul d make the hour off by 6. Since the |ocation of the duplicate
Atlas and HSST reports is the sanme, it is assuned the programm ng error
occurred only in tinme and not location (i.e., the reports are in the
ri ght place but have the wong tinme). The 7-hour difference is probably
a conbination of the 6-hour error and the tinme zone error.

The second problemin this ocean basin involves day but affects
only a very small nunber of reports. Exact dups were found when Atlas
deck 193 had day 31, while HSST had day 30. This occurred only when the
next nonth had 30 days (i.e., the error was found only in March, My,
August, and Cctober). Apparently, a conputer program (probably the
Dutch) incorrectly assigned to these nonths only 30 days. No
nmodi fication of the dupelimplan was necessarily since it tolerates
differences of 1 day.

Several assunptions have been nmade in order to explain these data
probl ems. To verify these assunptions, additional research is needed,
possi bly involving sonme type of track checking as well as going back to
the original Dutch records. Wether the HSST or Atlas data sets are at
fault is unknown at this tine.

2.9 Results of Dupelim Testing: HSST vs. Atlas Deck 194

HSST-deck— 194 matches were found in all three ocean basins. In the
Pacific, these matches represented nore then 40% of all the HSST reports
tested for that basin. The Atlantic and | ndi an Cceans al so had

signi ficant percentages (Table K2-1c[l). Several data errors have been
i dentifi ed.

The first error concerns date. In the early years, ship reports
were made according to watch nunber. nuch corresponded to a particular
hour. On the m dnight watch (nunber six) of an arbitrary day. Atlas deck
194 reported hour 00 | ocal tinme of the next day. when the hour was
converted to GMI. an error placed the report in the wong (previous)

day. The percentage of inexact matches in Table K2—-1cll indicates that
this type of error was rarely found in the later years (1940-1960) but
represented 15%-28% of the early year matches (before 1940). Apparently,
sonmetime around 1940. reports in deck— 194 were no | onger taken
according to watch nunber but recorded directly in hours.
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Dupel i m procedures were designed to handle this day crossing
problemonly within a nonth. No attenpt was nade to find HSST dups that
crossed into the next nmonth or Near. Testing was done in the Pacific
basin to determ ne the magnitude of this crossing nonth and year
probl em Several areas were tested and reveal ed only about a 0.4%error.
This means that about 0.4% of the HSST reports fromthis particular data
source woul d be consi dered uni que. when there are actually dups.

The second error concerns |l ocation coordinates. This error is

identical to that described in sec. 2.801 for Atlas deck 193. In the
original reports. location was recorded only to the nearest 1° MSQ

The third error was found in the Atlantic basin only and invol ved
Beaufort wi nd speeds. A small nunber of HSST reports had wi nd speeds
converted fromneters per second directly to knots. Wien matched with
Atlas deck 194, it was found that these Atlas wi nd speeds were bracketed
to the appropriate Beaufort mdpoint. To correct this error within
dupelim the affected HSST w nd speeds were bracketed using the original
values in nmeters per second that were saved in the supplenental data
fields.

The final error concerns wind speed. Al cal mw nd speeds are
m ssing in Atlas deck— 194 but are available in the HSST data set.
Apparently, the conputer programthat converted deck 194 to TD-11
interpreted cal mw nd speeds as m ssing val ues. These cal mval ues were
inserted into Atlas deck 194 when a match was found with HSST dat a.

2.10 Results of Dupelim Testing: HSST vs. O her Atlas Decks

Dups with HSST data were found in six other Atlas decks: 128, 188,
196, 197, 891, and 902. Deck 188 matches were found in both the Atlantic
and the Indian basins. O herw se, these decks had HSST dups only in the

Atlantic (Table K2-1cll).

Beaufort wi nd scal e problens were found between HSST data and Atl as
decks 128, 188, 196, and 902. HSST data were converted directly to knots
in sone cases, indicating that wind speeds were neasured. The Atl as
decks were bracketed at the appropriate m dpoints according to the
Beaufort force. HSST data were reconverted within dupelimand then
bracketed using wind speed in the supplenental field. This solved the
dupel i m probl em but does not determ ne whether HSST or Atlas data are in
error. In M5Q 220, this error source is significant. Deck 128 matched
HSST reports 16,702 tines. O these dups, about 48% had Beaufort w nd
conversi on probl ens.

Q her m nor problens were discovered. An hour of 99 was found in
several HSST reports that matched Atlas deck 188. indicating a m ssing
val ue. Another error in hour was uncovered in HSST-deck 891 dups. An
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hour of 24 was found in the HSST rile when it should have been hour 00
of the next day. This is a fairly conmon problemfor this data source
and has al so been found in the NODC data set. For consistency, any hour
24 was converted to hour 00 of the next day.

2.11 Results of Dupelim Testing: | MWPC vs. Atl as

Six M5 were chosen for dupelimtesting with the Atlas. | MWPC
reports matched only Atlas decks 116 and 128. A few mi nor data probl ens
wer e found.

As a result of Atlas QC. present weather was equal only to the tens
digit for a few I MWPPC reports when matched with deck 128. Al so, sone
deck 116 dups had wi nd speed differences of a few knots. COccasionally
tenperatures were slightly different when a report matched Atl as deck
116.

2.12 Results of Dupelim Testing: Japanese vs. Atlas

Several MsSQs were chosen for dupelimtesting with the Atlas. Dups
were found with Atlas decks 119, 128. and 187. A few m nor data probl ens
were uncovered in decks 119 and 187.

When Japanese data matched deck 119, air and/or sea tenperatures
differed occasionally by a fewtenths. Atlas deck 119 appears to have
tenperatures only to whol e degrees, while the Japanese data have val ues
to tenths. In addition, for matches with decks 119 and 187, present
weat her was sonetinmes equal only to the tens digit. These two m nor
errors required special allowances.

The | ast discrepancy involved a few day or hour crossings between
dups. This did not require special treatnment because it was within the
t ol erance of the dupelimplan.

2.13 Results of Dupelim Testing: Monterey Telecom vs. Atlas

Two M5 were chosen to test for dups. About 200-300 of the
Monterey reports were duplicate with the Atlas. However, al nost al
t hese dups had one or two m nor data probl ens.

The first probleminvolved slightly different air and/or sea
surface tenperatures between dups. In addition, sea | evel pressures were
usually found to be different by a fewtenths of mllibar. Wen one or
both of these problens occurred, the rest of the report was al nost
al ways identical with the Atlas report. Therefore, to elimnate dups,
speci al procedures were required for sea | evel pressure and tenperatures
in deck 555.



Directory  Table of Contents O

COADS

2.14 Results of Dupelim Testing: NODC vs. Atlas

Ten M5 were chosen for dupelimtesting with the Atlas. O this
total, 4 MSQ had reports that were alnost entirely duplicate with the
Atlas, and 6 were alnost entirely unique. C oser exam nation of test
square locations and NCDC s Atlas inventories reveal ed that the dups
were confined to the South Atlantic and South Pacific. Apparently NODC
data had not been nerged into any other basin.

A few date problens were found. Hour in deck 891 was occasionally
keyed as 24 instead of 00 and the next day. In addition, a few reports
in Atlas deck 194, 195, and 891 matched NODC data except for an hour
di fference of 1.

2.15 Results of DupelimTesting: OSV vs. Atlas

Two OSV's were chosen for dupelimtesting with the Atlas. Station A
(MSQ 220) was in the North Atlantic and station P (MSQ 195) was in the
North Pacific. The duplicate OSV reports found were primarily. assigned
to OSV deck 116 but matched Atlas reports in both decks 116 and 128. O
all OSV reports. 23.2%were duplicate in M5Q 195 and only 0.3%in MSQ
220.

Two data problens were found. Air and/or sea surface tenperatures
Usual ly differed by a few tenths when matched with deck 116 in the Atlas
or OSV data set. A special check for deck 116 in MSQ 195 indicated that
of the total nunber ef matches (7,231). there were 5,479 dups in which
either the Atlas or OSV report was assigned to deck 116. O this nunber,
4,404 had air tenperature equal only to whol e degrees. and 4. 040 had sea
surface tenperature equal only to whole degrees. In addition to the
tenperature problens, a few dups had days differing by 1.

2.16 Results of Dupelim Testing: Od TDF-11 Suppl enment B vs. Atlas

Al'l reports in this data set were found to be duplicate when
conpared agai nst the Atlas. However, several data errors were
di scovered. Cccasionally present weather was equal only to the tens
digit (the result of Atlas quality control). This occurred in matches
with Atlas deck 189 and 128. Air and sea surface tenperature matches
were frequently different by a few tenths of a degree when deck 116 was
i nvolved. A minor wind speed error was found when deck 116 matched deck
189. Fourteen wi nd speeds were different by one or two knots in reports
that otherw se matched exactly. This could be a Beaufort w nd scale
di screpancy or a m xup of estimated and neasured speeds. |In addition,
erroneous air and sea surface tenperatures were found in deck 118 from

t he Suppl enent B[ data set, such as negative tenperatures in equatori al
MSQ 27. The corresponding Atlas report had m ssing tenperatures
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(apparently deleted in the Atlas quality control) when matched with
t hese erroneous Suppl ement BO tenperatures.

Wth the exception of those in deck 118, all errors required
special treatment in dupelim The deck 118 tenperature probl em was
identified in QC when the erroneous tenperatures were flagged. The
origin of these bad values is unknown at this tine.

2.17 Results of Dupelim Testing: AOd TDF-11 Supplenment C vs. Atlas

Dups were found in only one of the three M5 tested. A total of
20. 9% of the reports tested matched the Atlas. Only 1.8% of these dups
had sone type of data probl em

The nost comon problemwas equality of present weather only to the
tens digit. This occurred in matches with decks 116 and 194 and required
a special allowance in the dupelimplan. Tenperatures were al so
different by a few tenths when matched wi th deck 189, However, the
occurrence was too infrequent to require special treatnent.

2.18 Results of Dupelim Testing: South African Whaling vs. Atlas

Two M5 were chosen for dupelimtesting with the Atlas. Square 520
represented 1910-1939. Dups were found wth Atlas decks 188 and 192.
Test square 543 covered 1940-1960. Data for this period matched reports
in Atlas decks 116, 184, 187, 189, and 194. It appears that the South
African Whaling data set is a collection of many historical sources.
However, many reports are unique, especially in the |later years.

Several errors were found in this data set. Mdre than 85% of al
dups were not exact matches. The npbst common probl em was air and/ or sea
surface tenperatures, differing by a few tenths, which occurred with
mat ches of many Atlas decks. This is easily explained. The tenperature
fields for the South African data were keyed only to whol e degrees
Fahrenheit; the tenths position was either truncated or rounded. Wen
t hese tenperatures were changed to tenths of a degree Cel sius by the
NCDC conversi on program an obvious |oss of accuracy resulted. This |oss
of accuracy from converting whol e degrees Fahrenheit to Celsius is a
possi bl e expl anation for other card decks (116, 119, and 555) that have
simlar tenperature problens.

In addition to the tenperature problem sea |evel pressure was
occasionally equal only to whole mllibars for matches with Atlas decks
189 and 192. Al so, present weather was equal only to the tens digit for
mat ches with Atlas decks 184, 188 and 194. Sone w nd speeds in Atlas
decks 184 and 192 differed by a few knots when natched with the South
African data set.
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To elimnate dups in this difficult data set, several special
procedures were required for deck 899. These invol ved tenperatures,
pressure, present weather, and wind speed, and are explained in sec. 4.

3. Easy Duplicate Elimnation Test Procedures

Easy dupelimtests were run on all TD-11 data sets (except the
Atl as) nmerged into one file. These tests were perforned to identify dups
only anong TD-11 sources other than the Atlas. The Atlas was excl uded
because extensive tests using hard procedures had al ready been perforned
between the Atlas and all other TD-11 data sets.

Once all data for a particular test MSQ were nerged into one file.
the reports were sorted by MSQ 1° MSQ vyear, nonth, day, hour, and sea
| evel pressure. The easy dupelimprogramtested only for exact matches
with date, tine, and | ocation (whole degrees only). Wen these
conditions were net. the two reports were considered dups and witten to
a separate rile. Otherwise, the reports were considered unique with
respect to each other. Wather paranmeters were not tested in this first
stage of easy dupelim

To find out if this procedure was too |enient, a check—dup program
was run on the dup output file. This programwas simlar to the one
described in sec. 2. Counts were made of exact matches and those that
had one or nore unequal weather elenments. Wen |ocation and tine matched
exactly between two reports, tests were perfornmed on four weat her
el enents: w nd speed, sea |level pressure, air tenperature, and sea
surface tenperature.

Tabl e K3-1all gives overall easy dupelimtest results. and Table

K3—1b[l has details on which source data sets matched. The nost frequent
data set match was with the HSST, as was expected because the HSST data
set is a congloneration of many marine files. Also, there were a
significant nunber of dups within sone data sets.

Tabl e K3-1a
Overall Results from Easy Dupelim Testing
# MBQ Peri od Report Per cent age
count of matches
1 27 1940-1960 58, 760 19.2
2 38 1940-1960 71, 464 17.0
3 220 1940-1960 95, 324 27.8
4 356 1960-1969 14, 686 4.8
5 440 1940-1960 9, 296 18.1
6 543 1940-1960 3, 146 1.6
7 all above 1940-1969 252,676 20.7
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I ndi vi dual Sourcea Results from Easy Dupelim Testing

#b He H H H H H I I

He B 1 0 W A 1 M
1 0. 02 15.9 3.0 0.01
2 0.05 0.004 16.9 0.01
3 12.9 0.01 14.9 0. 001
4 2.3 1.5 0.01
5 0.7 2.0 15. 4
6 0.3 0.7
7 4.9 3.8 6.2 5.6 0.01 0.003 0.090.0004

I I B B B O M w
# J W B | A 0 M W
1 0.2 0.02 0.05
2 0. 001 0.004
3 0. 001
4 0.4 0.6
5 0.01
6 0.1 0.2 0.4
7 0.001 0.002 0.06 0.01 0.01 0.0004 0.03 0.01

a Source data sets are abbreviated as follows:
A = Australian

B = Old TDF-11 Supplement B[] or c[

H = HSST

| = IMMPC

J = Japanese

M = Monterey Telecom.

N = NODC

O =08V

W = South African Whaling
b Numbers identify areas and time periods u labeled in Table K3-1all.
¢ Percentage of matches for HSST vs. HSST, etc.

In addition to the easy dupelimplan just described, two other
tests were perforned to determine if any hard dups were present in the
merged file. These tests were exactly the sane as the easy dupelim plan,
except for using less stringent checks upon two fields. The first
program had no check upon 1° MSQ the other had no check on hour. No
hard dups were found through these tests.

4. Pre— 70s Duplicate Elimnation Specifications

The dupel i m plan devel oped for this project was designed according
to specific data problens described earlier. For sinplicity in
programm ng, hard and easy dupelim procedures were conbined into one
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general plan. This was possi bl e because easy dupelim procedures were
enconpassed by hard procedures.

Five main checks are perforned to elimnate dups anong all data
sets: 1) location, 2) date, 3) tinme, 4) individual weather paraneters,
and 5) special deck allowances. Checks 1) through 4) are the sane for
all data sets. Check 5) is nore specific and applies only to certain
data sources or decks.

4.1 Conditions Applied to All Data Sets

The conditions listed in Table K4-1 are checked in the stated
order to identify possible dups.

Tabl e K4-1
Duplicate Elimnation Conditions
Type of val ue in Rel ati onship Val ue in
check first report second report
| ocation 10° MBQ nmust equal 10° MBQ
date year nmust equal year
date nont h nmust equal nmont h
| ocation 1° MBQ nmust equal 1° MBQ
date day must be within 1 of day
time hour must be within 1 of hour

If any condition in Table K4-10 is not net and if no special deck

al | onances apply (see sec. 4.20L]), the two reports are considered
unique. If all the conditions are net, then seven individual weather

el ements are checked for equality: wnd speed. visibility, present

weat her, past weather, sea |evel pressure, air tenperature and sea
surface tenperature. |f day and hour match exactly between two reports,
then the follow ng conditions determ ne whether reports are uni que:

If 7 common el enents are present in both reports, only 2 can be
unequal .

If 6, 5, or 4 commopn el enents are present in both reports, only 1
can be unequal .

If 3, 2, 1, or 0 commopn elenents are present in both reports. 0 can

be unequal .

When day and/or hour do not nmatch exactly between reports. then the
sanme seven weat her elenments are checked for equality. The follow ng
condi ti ons determ ne whether reports are uni que:
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If 7 common el enents are present in both reports, only 1 can be
unequal .

If 6, 5 4, 3, or 2 comon elenents are present in both reports, 0
can be unequal .

If 1 or O coomon elenents are present in both reports, consider the
reports uni que.

4.2 Special Al owances

Sone data sources or deck nunbers were found to have certain
probl ens that require special treatment within the dupelimplan. Wthout
t hese special all owances many reports woul d
be consi dered uni que when they were actual ly dups.

# 1 Tenperatures off by < 1° (any match with decks 116, 119, 555, or
899). * Test air and sea surface tenperature to whole degrees only. If
air and/or sea surface tenperature are still not equal between two
reports, add 0.9 to the | ower value, giving A and test that the other
tenperature is less than or equal to A

*”Any match” includes matches within a category (e.g., another 116 can match 116 under # 1), and "vs.” in other
allowances means only between the specified categories,

For exanpl e, suppose a report matches deck 899 in | ocation and
time, but air and sea surface tenperature are not equal between

reports:

Air tenperature Sea surface tenperature
any deck 24.2 22.8
deck 899 24.0 23. 4

Each tenperature between the two reports is tested to whol e degrees.
This yields equal air tenperature but unequal sea surface tenperature.
Adding 0.9 to the lower sea tenperature gives 23.7. Since 23.4 is |less
than 23.7 the two sea tenperatures are now consi dered equi val ent.

# 2 Present weather off by units digit (any match with the Atl as).
Present weat her m ght not always be equal between two dups. This is true
in the Atlas, where present weat her was sone tines changed slightly when
run through quality control. For exanple. two reports could be exactly
the sane except for a present weather of 60 in one report and 62 in the
other. Therefore, to elimnate all dups. present weather is tested only
to the tens digit.

# 3 Wnd ranges used to test for equality (all decks). Wnd speed
conversi on probl enms exi st throughout the marine data base. These
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di screpanci es have occurred because of confusion over the "ol d”

(official WMO and "new,” (only used in the HSST) Beaufort scales, and
al so because of the change—over from w nd speeds estinmated to those
measured. Therefore, to elimnate dups, ranges of w nd speed based on

m dpoi nts of the "old” and "new’ Beaufort scales and the original ranges
of the two scales are used to determne equality (see sec. 5.9). In
addition, tests were nade with actual data to ensure the validity of
this schene.

# 4 Pressure to whole mllibars (deck 192 vs. HSST and any | ocation and
time match with decks 555 or 899). Pressure is first tested to whole

mllibars. If pressures are still not equal, then for deck 192 vs. HSST
mat ches one-tenth mllibar is added to the HSST val ue and then anot her
test for equality is nade to tenths of a millibar. For location and tine

mat ches with deck 555 or deck 899, one-tenth mllibar is added to the
| oner value and then a test for equality is made to whole m i bars.

# 5 Tenperatures lost digits (deck 193 vs. HSST decks other than 192).
Air and sea surface tenperature problens occur in some HSST reports that
mat ch deck 193. If air tenperatures are equal between reports and sea
tenperatures are also equal no further action is needed. Wen one or
both of these tenperatures do not match, the values nust be tested digit
by digit. The tenperatures are considered exact when two digits out of
three are equal and the unequal digit in the HSST report is zero or

bl ank (signs nust also be the sane). Qtherw se, they are unequal. For
exanpl e, tenperatures 20.3 and 0.3 woul d be equivalent using this
schene.

# 6 A 6-— or 7-hour tine difference (deck 193 vs. HSST Indian). A 6- or
7—hour difference occurs in alnost all HSST-deck 193 matches in octant 8
of the HSST Indian basin. A special hour check is perforned when the

| ocation, year, and nonth of the HSST report match that of a report in
deck 193. When this type of match occurs and hour is greater than the
tolerance in the main dupelimplan (£ 1 hour), hour is given a new

tol erance of +6 or +7 (hour of deck 193 m nus hour of HSST, taking into
account day crosses). This tolerance is allowed for all deck 193-HSST
mat ches in the Indian basin regardl ess of octant.

# 7 Wnd speed conversion problem (deck 189 vs. HSST | ndian and
Atlantic). Wen location, date, and tinme in deck 189 match a report in
the HSST file, w nd speeds m ght not be equal because of a conversion
problem If w nd speeds are equal between the two reports, no action is
required. But, if the wind speeds are not equal (about half the tine),
the original value in the supplenental data field of the HSST report
nmust be reconverted fromneters per second directly to knots. A test for
equality is then perforned.

# 8 Wnd speed ol d/ new Beaufort m x (deck 192 vs. HSST Atlantic). HSST
reports that match deck 192 were erroneously sent in the "ol d” Beaufort
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scal e instead of the "new scale. HSST reports nust, therefore, be
reconverted to knots using the "old” scale.

When two reports nmet the conditions applied to all data sets and. if
appl i cable, any of the special allowances just described, they are
consi dered dups. The "best” dup or the report to be retained is

deternined by quality code (see supp. JL).
5. Pre— 70s Duplicate Elimnation Refinenents

Refinenents to the specifications given in sec. 4 were nmade in
order to define related outputs or data changes, to handl e unspecified
conditions, or to clarify the exact inplenentation.

5.1 Inventories

For each 10° box, counts of the follow ng were nade:
1) for each year—-nonth
I, O Db

2) for each year
I, O Dfor each source ID,

3) for total of all year-—-nonths
a) I, O D for each source ID,
b) I, O D for each deck,
c) grand total I, Q D,
d) grand total dup status.
e) a table of QC flag counts for each variable, where

i nput nunber of reports,
out put numnber of reports.

I
O
D nunber of uncertain dups retained (NCDCrile is O mnus D).

NOTE: Owi ng to subsequent reprocessing, the QC flag counts are not
accurate. They should be used only as estinmates.

These counts were witten out for each extant 10° box in a packed
binary format described in sec. 7.5. In addition, itens 3a) through 3e)
were automatically printed out at the conpletion of each 10 box within
every run listing, plus the start and end year—nonth. *

* Extensive checks were performed by NCDC on these run listings, in order to determine if dupelim was working
properly. In addition, comparisons were made with similar inventories produced for the Atlas data set and for the
earlier TD-1100 data base. (Steurer, P. M., 1983: Checks and Comparisons of 1983 Inventories for Pre 1970’s
Surface Marine Data. Unpublished NCDC technical report, 11 pp.)
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5.2 Lat/Lon Tenths Positions

The | atitude/longitude indicator (XYl) in LMR (see supp. FO) for
each deck was set as given in Table K5-101.

Table K5-1
Lat/Lon Indicator Settings
Deck XYI Deck XYI
*110 1 555 0
116 0 666 0
*117 1 849 0
118 0 850 0
119 0 876 0
128 0 877 0
143 0 878 0 |
150 0 879 0
151 2 880 0
1152 2 881 0
| 155 2 882 0
i 156 2 888 0
| 184 0 889 0
185 0 891 0
186 0 897 0
187 0 898 0
188 0 899 0
189 0 900 0
*192 1 901 2
*193 1 902 0
*194 2 926 0
*195 1 927 0
*196 1 928 0
197 0 999 0
*281 1

* For these decks, the tenths position of longitude and latitude (X,Y) was adjusted from the corner (0,0)
to the center (5,5) of the 1* MSQ. All these decks were consistently at (0,0) except that decks 192-194
had a number of anomalous values that were printed out for reference before being changed. In deck 194
these values were already {5,5). Deck 194 was later subject to substitution of tenths from HSST, hence
the XYI of 2. (A substitution was made into deck 194 from all matching HSST reports with a tenths
numeral other than 5, in order to save any tenths of degrees that were available in the HSST.)
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5.3 Priority List

The Atlas was automatically sel ected over the HSST, for exanple. in
nost cases because it had nore weather el enents. To sel ect between dups

with equal quality codes, a priority list by source |ID (Table K5-2L])
was used.

Tabl e K5-2
Priority by Source ID
Priority Description Source ID
1 NODC 11
2 NODC Suppl enent 12
3 Atl as 1
4 | MVPC 17
5 osv 8
6 OGSV Suppl enent 9
7 M5Q 486 Pre-1940 10
8 Suppl enent B 5
9 Suppl enent C 6
10 HSST Pacific 2
11 HSST Atl antic 4
12 HSST | ndi an 3
13 Australian 16
14 Japanese 14
15 Eltanin 13
16 S. African 15
17 Mont erey Tel ecom 7

For exanple, in an Atlas Monterey match with equal quality codes, the
Atl as was retained. However, in an Atlas—Atlas match with equal quality
codes the choice was the second report (in sort order) for convenience.

5.4 Bat hyt her nogr aphs

Bat hyt her nographs were tested for dups only anong thensel ves (ship
type 7), but without distinction between XBT or MBT

5.5 Day or Hour Cross

A report was allowed to vary by + 1 hour and still be considered a
dup. The hour cross included a match between hours 23 and 00 of the next
day, and a match under allowance # 6 (6— or 7-hour difference) as
speci al cases. A report was allowed to vary by = 1 day and still be
considered a dup, but the two hours were required to match exactly.

A m ssing/ erroneous day was autonatically considered uni que, but
dupel i mwas performed on the "hour” consisting of all m ssing/erroneous
hours in a given 1° M5Q-day, with no cross all owed.
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5.6 Certain and Uncertain Dups

Dup certainty depends on three factors: 1) whether a day or hour
cross was involved, 2) whether at |east one report was GIS (fromthe
A obal Tel ecommuni cation System), 3) the nunber of conmon weat her

el enents in agreenent. Table K5-30 defines uncertain (U and certain
(C dups in ternms of these factors.

Table K5-3
Certain/Uncertain Definitions
2 1GTS® 0GTS
7
6
5
dif 4 no
3 cross
2
1|C U U U U U
op|C € ¢ € ¢ ¢ € ¢c|CcC ¢ € ¢ ¢ ¢ c ¢
7
6
B
dif 4 hour
3 cross
2
1| C U
op/]C € € C C ¢C c € ¢ € ¢ ¢
7
6
5
dif 4 day
3 Cross
2
11U U
ol u U U U U U
7 6 S 4 3 2 | o] 7 € 5 4 3 2 1 0
[
common common j

* Note that for the pre-'70s, GTS comprised two known decks: 555 and 999.
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5.7 Dup Status and Dup Check

The dup status (DS) in LMR (see supp. FLI) was set according to the
code:

0 = uni que

1 = best dup

2 = best dup with substitution

3 = worse dup, uncertain with hour cross

4 = worse dup, uncertain with no cross

5 = worse dup, uncertain with day cross

6 = worse dup, certain with hour cross

7 = worse dup, certain with no cross

Reports with a DS of 6 or 7 were never output; i.e., the LMRfile

contains all reports with DS < 6. The TD-1129(M file contains al
reports with DS < 3. For the purpose of DS = 2, a substitution was any
one of those given in sec. 5.8. The dup status, once set for a report,
coul d possibly be changed to a hi gher value (worse) but not | ower.

The dup check (DC) in LMR (see supp. FO) is nissing for all unique
reports (DS=0) and was set for all other reports that matched at | east
one other report (DS < 6).

0 = GIS and | ogbook match with sea | evel pressure and sea
surface tenperature match(under all owances).
1 = GIS and | ogbook match without sea | evel pressure and sea

surface tenperature match
2 = not GIS and | ogbook match.

The dup check, once set for a report, could possibly be changed to a
| oner val ue (better) but not higher.

5.8 Substitution of Paraneters Between Dups

Three substitutions were nmade between dups:

1) Longitude and |l atitude tenths positions from nmatchi ng HSST
into deck 194 (sec. 5.2).

2) Cal mwi nd speeds and associ ated wi nd indicator from matching
HSST into deck 194.

3) Total cl oudi ness matched under allowance # 10 (sec. 5.10)
was substituted from HSST into any deck 192 report with
total cloudi ness m ssing.

5.9 Wnd Al owances

The wind allowances # 3, # 7, and # 8 (sec. 4.2) were witten
assum ng that the NCDC converted TD-11 woul d be used rather than the
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Exchange format directly. Therefore, these all owances were handl ed as
foll ows.

#3 Wnd ranges used to test for equality (all decks). The
met er s—per —second col umm in Table K5-40 was used.

Tabl e K5-4
W nd Ranges for Equality

Knot s Met ers per second
0.0 x=< 1.5 0.0 x< 0.8
1.5 x< 4.5 0.8 =< 2.3
4.5 x< 8.0 2.3 = 4.1
8.0 =< 12.0 4.1 < 6.2
12.0 < 16.5 6.2 < 8.5
16.5 < 21.5 8.5 =< 11.1
21.5 < 27.0 11.1 < 13.9
27.0 = 33.0 13.9 < 17.0
32.0 < 39.0 16.5 < 20.1
38.0 < 46.0 19.6 < 23.7
45.0 < 53.0 23.2 < 27.3
53.0 = 63.5 27.3 < 32.7

63.5 < 32.7 <

End—points are doubly inclusive; e.g., if two wind speeds were 0.8 and

2.3, they were considered equal. This all owance was applied to both

esti mated and neasured w nd speeds before July 1963 (exclusive). From
July 1963 onward this allowance was applied only if one of the two w nds
bei ng conpared had an indicator showing it was estinated; otherw se the
two winds were given a tolerance of 0.6 ms-1 (approximately 1 knot) for
equal ity.

# 7 Wnd speed conversion problem (deck 189 vs. HSST Indian and
Atlantic). This allowance was no | onger applicable since wind speeds in
both the regul ar and suppl enental sections of LMR were in neters per
second and identical before bracketing.

# 8 Wnd speed ol d/ new Beaufort m x (deck 192 vs. HSST Atlantic). This
was handl ed by applying these rules for bracketing all estimted w nds
in both the HSST Indian and Atlantic, and without any requirenment for a
match with deck 192:*
a) If wind was at a "new mdpoint then it was put at the
correspondi ng "ol d” m dpoi nt.
b) O herwise it was checked using the "old” ranges and put at
the appropriate "ol d” m dpoint.

* Inadvertently, bracketing never occurred during dupelim processing, with largely unknown effects on the selection of
dups. The problem goes back when data were converted from the Exchange format to LMR. The Exchange format
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had indicators for speed and direction (the point compass) and speed (whether the wind speed was estimated or
unknown, or measured). Wind indicators showing the wind speed as estimated or unknown were conservatively
interpreted as meaning unknown, and set to missing in LMR, but the direction indicator was set correctly. Bracketing

was eventually done during conversion from LMR to CMR (supp. ED), according to the method of allowance # 8, and
modified wind data were put through QC again in order to regenerate wind flags.

Tests run on the HSST Atlantic tapes picked out what "new’ m dpoints
were usually used. Tests run on the HSST Indian tapes showed only "ol d”
m dpoi nts used. Al the "old” values and the remaini ng anonal ous val ues
were subject to b). The m dpoints and the ranges used are given by Table

K5-501.

Tabl e K5-5
Beaufort M dpoints
Beauf ort "ad” " New’ "ad”
nunber m dpoi nt m dpoi nt range
(ms-1) (ms-1) (m s-1)

0 0.0 0.8 0 <x0.2
1 1.0 2.0 0.3 < 1.5
2 2.6 3.6 1.6 < 3.3
3 4.6 5.6 3.4 < 5.4
4 6.7 7.9 5.5 < 7.9
5 9.3 10. 2 8.0 x=< 10.7
6 12.3 12.6 10.8 < 13.8
7 15. 4 15.1 13.9 < 17.1
8 19.0 17.8 17.2 < 20.7
9 22.6 20. 8 20.8 < 24.4
10 26. 8 24.2 24.5 < 28.4
11 30.9 28.0 28.5 < 32.6
12 35.0 32.2 32.7 and above

* Ranges were taken from[12].
5.10 O her All owances

The followi ng all owances were added (see secs. 4.2 and 5.9 for
information on all owances #1 through #8):

#9 Automatic retention of deck 193 (deck 193 vs. HSST | ndian and
Atlantic). Wthout this allowance the HSST dups woul d usual |y have been
retai ned because pressure was deleted fromdeck 193. However, the
pressures in the HSST were not corrected for gravity, so deck 193 is
preferred (especially since it kept the pressure in the suppl enental).

#10 Automatic retention of deck 192 (deck 192 vs. HSST decks ot her than
192). Wthout this all owance the HSST dups woul d usual |y have been
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retai ned because they nmay contain total cloudiness, and wet bulb and dew
poi nt tenperatures. However, the wet bulb and dew point tenperatures
were conputed fromrelative humdity (available in 192 suppl enental),
and the total cloudiness was substituted into deck 192, so deck 192 is
preferred.

5.11 1° Landl ocked File and 5° Limts for QC

Tapes supplied by NCDC were used. Unfortunately, a set of revised
l[imts planned for use was on a 4° latitude x 5° |l ongitude grid,
furthernore it was not finished. Lack of tinme made it inpossible to
change the existing limts.

6. " 70s Duplicate Elimnation

The sane program as that used for pre—’ 70s data (sec. 5) was used,
except for changes as foll ows.

6.1 Priority List

Because of the different source I D nakeup, a new priority list was
needed, this time by deck (Table K6-10).

Tabl e K6-1
"70s Priority by Deck
Priority Nanme Deck
1 | MVPC 926, 927
2 NODC 891
3 non—-GIS ot her m X
4 non-555 GIS m x
5 Mont erey Tel ecom 555

Note that the order of the NODC and IMWC is reversed fromthat of the
pre— 70s; after the pre-"70s was finished this was thought to be a
better choice because of data conpl et eness.

6.2 Day or Hour Cross

Treatnment as for the pre-’ 70s data. except that allowance #6 was no
| onger in force and no day cross was permtted.

6.3 Certain and Uncertain Dups
Treatnment as for the pre-’ 70s data, except that GIS conprised eight

known decks: 555, 666, 849, 850, 888, 889. 999. Decks 849-850, FGGE
data, were considered GIS although then nay have been m xed.
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6.4 Substitution of Paraneters Between Dups
None was nade.
6.5 Wnd Al owance

Only allowance # 3 remained in effect, since no HSST data were
i ncl uded.

6.6 Oher Al owance

Only # 1 remained in effect, its scope broadened to include deck
888, thus:
# 1 Tenperatures off by < 1° (any match with decks 116, 119, 555, 888
or 899).

6.7 QC Subroutine

The * 70s Decade (SID 18) and sone ot her sources have already been
QC d by NCDC, but the new QC was applied to all data in order to provide
consistent criteria for dup selection. The old flags are available in
the suppl enental and the new flags in the QC attachnent of LMR

7. Dupel i m Producti on Program

The duplicate elimnation program (dupelin) was witten according
to the specifications in secs. 4-6. The following is a description of
how t he program perforns the tasks of |ocating and elim nating dups.

Al t hough the QC subroutine is an inportant part of dupelim it is

descri bed separately in supp. JO.

The programwas witten in an extended version of the FORTRAN 77
programm ng | anguage (CRAY-1 FORTRAN) used on the CRAY-1 conputer at

NCAR. Figure K7-1[l is an abbreviated diagramto give the reader a
better understandi ng of how the program processes the dat a.

7.1 Initializing for a Box

One or nore consecutive 10° boxes can be processed during a run of
the program At the beginning of each box all arrays and vari abl es used
for summing (of nmonthly and yearly, inventories, etc.) are set to zero,
the I andl ocked and Iimts data for the QC subroutine are read and
stored, and pointers are set so the first report will be input into the
First index |ocation of the storage buffer (a two-di nensional array).

Input is in the formof Long Marine Reports (LMR) as described in
supp. FO. After the first report is unpacked, the checksumis
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reconmput ed and conpared with the stored checksum The checksumis
conputed only for the First report in each box, as a time-saving
neasure.

7.2 Storage and Fl ow

The dupelim specifications require that data for two consecutive
days be conpared. to allow for a day cross between dups (within the sane
year, nonth, and 1° MSQ . To keep track of each day of data in storage
and to avoid having to nove reports around once they are input and
unpacked, the data are input to the buffer into consecutive array
| ocations, and pointers set to indicate the beginning and endi ng
| ocati ons of both days of data.

After the first report for a box is input, data are read until a
new year, nonth, 1° MSQ or day is encountered. As the data are input,
the variables required for dupelimand QC are unpacked and stored in
one—di nensi onal arrays (one array for each variable. dinensioned the
sanme length as the buffer) at the sane index |ocation as the packed
report in the buffer.

After a report is unpacked, its lat/lon indicator is assigned, the
report noved to the center of its 1° MSQ for specified card decks, its 1°
MSQ nunber conmputed. and the inplied bucket indicator set for HSST data
wi th m ssing bucket indicators and extant sea surface tenperatures.

First, dupelimis performed internal to day; day, is then read and
positioned in the buffer directly foll ow ng day; Second, dupelimis
performed across day; and dayp, and third. internal to dayp,. At this
poi nt day; can be output, freeing up the buffer space that it occupi ed.

Successi ve days of data will be read, processed, and output until,
when the buffer is full, reports are read into the top of the buffer

agai n, provided that space is no |onger being used. Figures K7-2[]
t hrough K7-40 describe a sequence of this "circular buffer” process.
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days
first report of
days
day, free free
days day2 day>
first report first report
of days of day3
free free days
Fi gure K7-2. Figure K7-3. Day; is Fi gure K7-4. Days
Two full days out put, space is no is input, occupies
of data plus | onger used. bott om and top of
the report of buffer.
dayz in buffer.
The following termnology will be used when referring to days of

dat a:

day;j = the day just read
dayj_1 = the day imedi ately before day;
dayj+1 = the first report after day;

There is always a dayj+1 in the buffer, since this report is the
first one read that has a different day, nonth, 1° MSQ etc. than day;.
On the other hand, there may not be a day;_;, (i.e., the data skip a day,
month, etc.), in which case the pointer for the beginning of dayj_1 is
equi val enced to the pointer for the beginning of day;, and the pointer
for the end of dayj_1 is set to zero to indicate that there are no data
in dayj_1. Once dayj_1 and day; have gone through dupelim if dayj+ is in
the same 1° MSQ nonth, and year as dayj, and it is also the next
consecutive day, then dayj_1 i s output, day; becones dayj_1, and dayj+1 is
t he begi nning of the new dayj. Otherw se, dayj_; and day; are both
out put, dayj+1 becones the first report of day, and there is no day;_i.
Then the remaining reports are input for the new day.

7.3 Locating Duplicate Reports

Once the very first day’ s reports are input, they are scanned for
possi bl e pairs of dups by locating reports that are both XBT or not both
XBT and have the same hour, are different b) 1 hour, or are different by
6 or 7 hours (allowance 6). The following is an exanpl e of possible
reports in a day:
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Exanpl e 1. i ndex Hour
| ocati on

~No o~ wWNERE
NFPOOWNPEFPEP

0
3
The order by index location in which conparisons mght be nade is

(1,2),(1,3),(1,4),...,(1,7),(2,3),(2,4),...,(6,7)

But since the reports are sorted by hour, once the hour difference is
greater than 7 there is no need to corr—pare |later reports, so the pairs
(1,6) and (1,7) are skipped on,er and the next conparison made is (2,3).
These pairs are possible dups:

(1,2) - Nno Cross

(1,3 - hour cross

(1,5) — hour cross (allowance # 6)
(2,3) - hour cross

(2,5 - hour cross (all owance # 6)
(3,4 - hour cross

(3.5 - hour cross (all owance # 6)
(4,6) - hour cross (all owance # 6)

When a pair is located, its seven weather elenents (sea surface
tenperature, air tenperature, sea |level pressure, present weather, past
weat her, wi nd speed, and visibility) are conpared. |If weather elenents
exist in both reports, they are tested for equality, using all owances
when applicable. A count is kept of the nunber of weather el enents
present and the nunber that are equal between the pair, and these counts
as well as the type of cross between the pair determ ne whether or not
t hey are dups.

When a pair is identified as dups, substitutions are nmade if
required (wi nd speed fromHSST into Atlas, etc.) and quality codes are
assigned by QC to each report. The dup status (DS) is assigned according
to the values of the quality codes unless one of the reports is HSST and
the other is fromdeck 192 or 193, in which case the latter is chosen
over the HSST. If the quality code is the sanme for both reports, the one
wi th highest priority according to its source IDis the best dup.

In cases where one or both dups already have a dup status (they are
al so dups with other reports), their values can be changed to a higher
(worse) value but not |ower. This neans that a best dup may becone
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uncertain or worse (or it may remain a best dup) but an uncertain or
worse dup will not be nade a best dup.

The dup check (DC) is then assigned to both dups according to
whet her both are GIS, as determned fromthe card deck of each report.
| f both are GIS or both are | ogbook then DCis 2. If one is GIS and the
other is | ogbook then DCis 0, provided both sea surface tenperature and
sea |l evel pressure are equal within allowances; otherwise DCis 1. If
the dup check has been set for one or both reports already, its val ue
can possibly be changed to a | ower nunber but not higher.

Finally, if one report of a pair of dups has a bucket indicator of
2 and the other report has sea surface tenperature present but the
bucket indicator is mssing, it is replaced with a value of 2.

After dups are located in day; and those reports becone dayj_1, the
next day of reports is input and beconmes the new day;. Since day;_1 has
al ready been checked internally, it is necessary to conpare only dayj_;
with dayj, and then to conpare day; internally.

G ven the reports in Exanple 1, suppose a second day of reports is
read in wth the follow ng hours:

Exanpl e 2. I ndex Hour
| ocati on

8

9

10

11

12

13

NEF~L OO O

0
0
Conparisons are nade in this order:

(1,9) — day cross
(2,9) — day cross
(6,12) — day cross
(7,8) — hour cross
(7,10) — hour cross (allowance # 6)
(7,11) - hour cross (allowance # 6)
(8,9) — hour cross
(10, 11) — no cross

After dups within these pairs are |located, the reports in the first day
that are not worse nay be out put.

7.4 Preparing Reports for Qutput



Directory  Table of Contents O

COADS

Preparing reports for output (uncertain or better) requires these
st eps:

a) Get the quality code and flags for the unique reports.

b) Pack the new dup status into LMR

c) Pack the new dup check into LNIR

d) Pack the quality code and flags (QC attachnent) into LMR
e) Repack the new checksuminto LMR

Not all of the variables in LMR are unpacked after input since this
woul d be a waste of conputer tinme and storage. |nstead, packed LMR are
mai ntai ned in storage, and whenever a value is to be substituted into a
report the coded value is packed and the checksumis adjusted
accordingly. The checksumis not repacked with each substitution,
however, since it may be changed again if there are further
substitutions throughout the program The reconputed checksum nodul o
255, is repacked just prior to being output.

Quality control data are returned fromthe QC subroutine in two
parts, the packed flags and the quality code, which together becone the
first attachment in LMR Since there may already be a suppl enental and
error attachnment, the QC attachnent nust be inserted between the contro
section of LMR and any existing attachnents. This is done by noving the
ot her attachnents to tenporary |ocations, packing the quality contro
attachment to the end of the control section, and repacking the other
attachnents at the end of it.

7.5 Ilnventories

The inventories (see sec. 5.1) for each 10° box (BOX10) are stored
in one variable-length record in a binary bit-string format, with a
maxi mum record | ength of 198,240 bits, and one record per bl ock. The
met hod of storing data is simlar to that used for other packed binary

products (see supp. FLI, for exanple). Oning to a different nunmber of
card decks and source IDs, the formats of the pre- 70s (INV.1) and ' 70s
(I'NV.2) were slightly different. For distribution these have been
consolidated as two separate files in a single format (INV.3), which is
identical to INV.2 except that end-of —file marks within the pre- 70s and
" 70s have been renoved. The format for each record is given in Table

K7-101.
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Table K7-1
Inventories, Formats: INV.1/INV.2/INV.3
# Field Bits | Repeat Repeat specification
1 BOX10 10 -1-180 For each 10° box.
2 YEAR-1799 8 2-8 For each year with data.
3 1 *15 3-5 | For each of the 12 months.
4 Om *15
] Dm *15
6 I“-dy *15 6-8 | For each of the 17 source IDs (INV.1),
7 O"-dy *15 or
8 D"-dy *15 for each of the 24 source IDs (INV.2/INV.3).
9 ' YEAR = 8 9-180 Once following the last year of data.
. 10 | 14 *20 10-12 For each of the 17 source IDs (INV.1),
1 0,4 *20 or
12 ’ D, *20 for each of the 24 source IDs (INV.2/INV.3).
13 |[ !, *20 13-15 For each of the 49 card decks (INV.1), !
14 l 0.4 *20 or l
15 D_, *20 for each of the 50 card decks (INV.2/INV.3). .
|16 I, *20 !
1T 0, *20 i : |
18 D, *20 | f
19 | DS, *20 |
o . *20 i
| 220 |
\ : . *20 | |
| 26 DS, *20 | i
27 QCy, *20 i
28 QCy, *20 | ]
1' | *20
! *20
o . *20
. 40 i QC 141 *20
41 QC 1.2 *20
a2 QCy, *20
‘ ! *20
*20
. . *20
| 180 QCML“ *20
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Furt her descriptions of the information in Table K7-10U fol |l ow
Field
The fields are abbreviated as foll ows:

I nunber of reports input
0 nunber of reports output
D = nunber of reports output that were uncertain dups

DSk = nunber of reports by dup status
QG ,; = L flag

subscri pt ed:

m = nonthly total

sidy = yearly total by source ID

sid = grand total over all time by source ID
cd = grand total over all time by card deck

t = grand total over all tinme

k = grand total over all tinme of dup status k
(N

J] = grand total over all tinme of flag i for flag val ue |

(see Table K7-20])

Tabl e K7-2
QG ,; Flags (i) and Values (j)*

Fl ag Fl ag val ue

OCO~NOOOTPA,WN BR[|

ship position m ssi ng
wi nd

visibility

present weat her

past weat her

pressure

air tenperature

wet bul b tenperature
dew poi nt tenperature
sea surface tenperature
cl oud

wave

swel |

pressure tendency

P RPOO~NOOITPAWNE

= O
NOZ3SmrX“«wW> T

*Because of subsequent reprocessing, QCi are not accurate. They should be used only as estimates.
Bits

When a nunber (z) is too large to store in n bits
(i.e., x = 2" — 1), it is stored in nultiples of n bits. This
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possibility is indicated by prefixing the bits entry with an
asterisk. In this case the first n bits are filled with all ones
and the difference (x — (2" — 1)) is stored in the next n bits if
it will fit. If the difference is still too large, this step is
repeated until the difference, including a possible difference of
0, can fit into n bits.

Li kewi se, when unpacking the inventories, if the nunber unpacked is
2N — 1, the next n bits are unpacked and added to the first nunber.
This is done repeatedly until the nunber unpacked is |less than 2" —
1.

NOTE: When the inventories are being unpacked, if the unpacked
value for the year is O before adding 1799, grand totals for the
box follow. Oherw se, zero 10 the nunber of reports.

7.6 ' 70s Decade Dupelim

Most of the changes in dupelimfor the ' 70s decade invol ved renoval
of all owances and substitutions pertaining to HSST data, since there

were no HSST data in the '70s. Figure K7-10 indicates sone of the
changes nmade for the ' 70s data.

These changes were al so included:

1) No day cross. However, two days of data are still in the
buffer at one tine to allow for the hour difference of hour 23, dayj_j,
vs. hour 0, day;.

2) Locating dups. Since Allowance # 6 is no | onger applicable and
a day cross is not allowed, the nunber of conparisons nmade between
reports is reduced. Hence, in Exanple 1 the order for conparisons would
be (1,2), (1,3), (2.3), (3,4), etc.

3) Priority. For equal quality codes. one is chosen over the
ot her by card deck instead of source ID (see sec. 6.1).

4) Addi ti onal source |IDs and card decks. Sone source IDs and card
decks in the pre-’ 70S data were nonexistent in the '70s. The new source
| Ds were added to the old list for the inventories and output listing
rather than renoving the old ones. The additional card deck, was
inserted into its sequential position anong the other card decks.

5) Al l owance #1. One nore card deck (888) was added.



