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A Comparison of Radiosonde Reports Received by Four

Major U.S. Global Data Processing Centers

A. Introduction

In order to accurately compare the availability of data at various
processing centers it is essential to standardize evaluation methods.
Such an undertaking was accomplished for the computer runs at 1200
GMT on October 30, 1974. This was done with the cooperation of:
a. The Air Force Global Weather Central at Offutt AFB, Omaha,
Nebraska; b. The Fleet Numerical Weather Central at Monterey,
California, and c. Detachment 7, 6th Weather Wing (The Air Weather
Service Global Communications Relay Center) at Carswell AFB, Fort
Worth, Texas. The Upper Air Branch of NMC's Development Division
organized the survey, coordinated ground rules and compiled, compared,
and evaluated each center's computerized summaries.

B. Reason for the Survey

Aside from the obvious benefits of doing periodic surveys of data
availability, some of which have already been mentioned, there were
specific reasons for doing this particular study. At the ICMS
WG/OPC Meeting held at the NMC, Washington on October 8-9, 1974 the
Director, NMC received the results of a survey covering the period
from 0000 GMT, September 12 through 1200 GMT, September 20, 1974
inclusively. A series of "real time" upper air data comparison
tests had been conducted for the so-called operational runs. The
survey was presumably based on data available at the 3+25 deadline
which were analyzed for total count and coverage. At the time of
the survey it was not widely known that the NMC's operational"
processing deadline on the CDC6600 computer was not rigidly set at
3+25. It varied from 2+54 to 3+33 as Table 1 shows. If the NMC
statistics used were generated on the 6600, which in all likelihood
they were, they did not reflect data availability at 3+25, but
rather at an average dump time of 3+18. In fact, the precise
operational dump times on the 6600 for the period surveyed were
as shown below.

Table 1

Operational Raob Data Dump Times to the CDC6600
at the NMC, Washington, 1974

0000 GMT 1200 GMT
September 1974 Data Data

16 0315Z 1518Z
17 0318Z 1533Z
18 0325Z 1529Z
19 0254Z 1527Z
20 0324Z 1500Z
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Although this may seem trivial in terms of data receipts, the bulk
of raob reports received by an analysis center arrive during the
1-3 hour period after observations were made. Beginning around the
third hour the curve on a graph of data receipts begins abruptly to
become asymptotic in time as Figure 1 shows. Figure 1 is a plot of
the cumulative number of 1200Z Part A raob reports for October 30,
1974 that were received at the AWS AWN Weather Relay Center at
Carswell. Clearly, a data dump fifteen minutes earlier than an
optimum time on one day is by no means compensated by one fifteen
minutes late on another day.

In any event, the original independent survey indicated gross differ-
ences in data availability at two centers--considerably greater than
could be explained by a relatively minor difference in dump times.
The original survey findings were:

Table 2

Average Total Raob Count

0000Z NMC, Washington 507
Carswell* 767

1200Z NMC, Washington 486
Carswell* 772

*Data received from Carswell

Preliminary investigations suggested that the "Carswell averages"
probably included "reports" that did not contain data. The WMC
counts are based exclusively on reports containing data. Contact
with Carswell confirmed that their statistics were from a computer
program that checked only the first three groups in a report. This
program only verified it as a raob message (Part A), validated the
date and time and checked the block and station number (source).
This type of check does not confirm the utility of the report to an
analysis and forecasting center because it does not indicate whether
the report contained data. Many raob messages are received from
Europe, Asia, and other WMO Regions that contain no data. A few
from South America and Africa are shown in Figures 2 and 3.

Figure 2

ZCZC WBC546
USAG2 SABM S 160000
TTAA 66004 87344 99960 16818 ... etc.
TTAA 6600/ 87155 NIL (SCTD SYMBOL)
TTAA 6600/ 87860 NIL (SCTD SYMBOL)
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Figure 2 (continued)

ZCZC WBC548
UKAG2 SABM S 160000
TTBB 6600/ 87344 00960 16818 ... etc.
TTBB 6600/ 87155 NIL (SCTD SYMBOL)
TTBB 6600/ 87860 NIL (SCTD SYMBOL)
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ZCZC WBC486
UECH2 SABM S 160000
TTDD 6600/ 85442 NIL (SCTD SYMBOL)
TTDD 6600/ 85799 NIL (SCTD SYMBOL)
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Figure 3
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It can clearly be seen from these figures that by using the Carswell
program, the receipts from the several stations with "NIL" reports
would be counted although no data were provided. The WMC's statistics
would not normally include these as received reports. It has been
noted that during each synoptic raob cycle many of these "NIL" reports
are received from all over the world. Unless various centers are
treating them alike in statistical summaries there is bound to be a
significant bias introduced into compared results.

C. A Quality Controlled Study of Data Receipts

Comparisons of data availability at major processing centers must be
performed in a manner that will produce valid results. Otherwise
Center Directors may commit manpower and resources which are scarce
and costly to investigate and analyze non-existent problems. In
order to perform an accurate evaluation of data availability at
major centers, coordination is essential. This ensures standardiza-
tion of the methods used to obtain data for comparisons. Such a
coordinated study was performed by the centers at Washington,
Carswell, Offutt, and Monterey.

The conditions agreed upon were:

1. Evaluation would be based on data collections for 1200Z,
October 30, 1974.

2. Part A (TTAA) raob mandatory levels from the surface thru
100 millibars would be the type of data evaluated.

3. Each center would provide a list of stations from which
Part A data had been received.

4. A data collection cut off (dump) time of 1525Z would be
used.

5. The individual center's summaries would be forwarded to
NMC for analysis.

6. If possible, each center would provide a printout of the
data which had been received and processed.

Following is what each center provided.

1. NMC

NMC provided a complete list, by station, of all 1200Z raob data
received and automatically processed by 1523Z on October 30, 1974.
This listing showed each mandatory level that had been processed
and indicated whether or not the data contained deficiencies.
Figure 4a and 4b are samples of NMC's output.
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1200Z {.'C'ClObER 30, 1974 ADPUPA NMC/WM£ WASHINGTON DUMP TIMEDUMP TIME ~~15o313Z PAGE 11
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2. AFGWC

Offutt provided a complete list, by station, of all 1200Z
raob data received and automatically processed by 1520Z on
October 30, 1974. This listing showed the mandatory level data
(heights, temperatures, depressions, winds) for thirteen constant
pressure surfaces from 1000 thru 10 millibars. Figures 5a and
5b are samples of GWC's output.

3. FNWC

Monterey provided a list of block/station numbers from which
raob "reports" had been received by 1600Z on October 30. An entry
on the Monterey file indicated it was a dump for 4+00 (1600Z).
Computer hardware/software problems prevented Monterey from
summarizing its receipt statistics until 35 minutes after the
preferred time of 1525Z. FNWC indicated that an additional 79
reports were received during the added 35 minute period. Figure
6 is a sample of FNWC's output.

4. Det. 7, 6th Weather Wing

Carswell provided a list of block/station numbers from which
1200Z, October 30, 1974 "TTAA" reports had been received. The
Carswell listing was not coupled with a specific data collection
cut off time. Instead, to the benefit of this study, each report
was identified according to its communication source (Europe, Japan,
Philippines, NMC, etc.) and the precise time of receipt at Carswell.
This additional information was particularly useful for the study.
Figure 7 is a sample of Carswell's output.

D. Analysis of Data Receipts

It is important for readers to understand the complications which
may enter into a study of this type. This can make them aware of
the dangers involved in reaching premature conclusions about
statistical sampling information. Table 2 suggested that one
center was obtaining approximately fifty percent more reports than
another. A difference of this magnitude is highly suspicious.
It would be very unusual to be "losing" an average of fifty percent
of the available raob reports without it becoming obvious almost
immediately. There are a number of safeguards used routinely at
most centers to immediately identify such an occurrence. A
detailed study of the summary for 1200Z on October 30 revealed the
probable reasons for the major differences. For the October 30
study FNWC first indicated it had received 828 Part A raob reports.
An initial supposition would logically be that Monterey had
received Part A raobs, containing data, from 828 different
stations around the world. Such was not the case.

0
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Figure 6

lt/ !5~ ' N ,: 114,9 W :124Ho
119 39!8 N 104.9 W 72469
121 31.U N 1l00,0 W /2451
123 39.9 N 84,1 W /2429
125 38.4 N 81,8 W i2414
127 37.9 N 75,5 W /2402
129 3/.U N 116,1 W /2385
15t1 52 N 101,7 W /2365
135 369 N 93,9 W /2349
1 J35 36t3 N 86,6 N -/232r
13l 34±U N 83,3 W /2311
139 32.8 N 117,1 W 29g0U
141 31!8 N 106,4 W f2278
145- 29.4 N 100,9 W /2261
145 28,9 N 96,9 W /2253
147 13Z5 N 93,8 W /2248
149 29:8 N 95,4. W /2243 
151 3234 N 90,1. W /2235
153 33.6 N 86,8 W /2228
155 32!3 N 86,4 W /2220
157 29-7 N 85,0 w /222u'
159 28.0 N 82,5, W /2211l
161 25.8 N 80,3 W /2202
165 51.9 N 176,7 W /0454
165 52Z7 N 174,1 E -0414
167 58-7 N 156,7 N /0326
169 5/!2 N 170,2 W /O88d
171 64!8 N 147,4 W /0261
173 60.8 N 161,8 W /0219
175 70.3 N 143,6 W io808o
177 46.9 S 37,9 E 68994
179 29Y1 S 26,3 E o8442
181. 32.7 N 13,2 E o281U 
183 8!U S 14t4 W 01902
185 28U-9 N 17,1 W 01415
187 lb!7 N 3,0 W 6o1223
189 22.8 N 5t5 E o0o8T
191 46±7 N 3,2 E 60590
194 28,5 N 16 3 W O00U2U:
195 16.8 N 112,3 E i9981
197 20-0 N 10,4 E 59/58
199 2U0!0 N 110,4 E >9/5&

201U 21-9 N 112,0 E 59o65
203 22,8 N 108,4 E >9431
205 22,8 N . 108,4 E i943i

207 23!4 N 116,7 t by9dO
209 23.1 N t13,3 JE >928 1
211 23.5 N 111,3 t i9265
213 2S.9 N 106,5 E 59211
215 24,5 N 118,1 E 59134
217 24.5 N 118,1 E 59134
219 24.4 N 114,5 E i909o
221 24., N 108,1 E 590263
223 24.7 N. 108,1 E 59u24
225 26.1 N 119,3 E i8 4
22t7 6!1 N 119,3 E 58847
229 27-7 N 118,0 E 68/25
231 21.7 N 118,0 E i8'125
2J3 28.59 N 121.,9 E b806o
235 29.0 N 118,9 E 58033
237 28-7 N 116,0 t 58000o
.239 28.7 N 116,0 E 8b80o6
241 3U*2 N 120,2 E 3845?
243 4U!2 N 120,2 E 58457
245 30.5 N 117,0 E 58424,
i In _*4i U 117 n L ZiA-

118 39,1 N 1I8,5 W J247c
120 3w,1 N V9,6 W 7245c
.22 38(7 N o9,O w /243j
124 3U,4 N 82,6 W /2420
126 39,0 N Y/,5 N 72400
12d8 348 N 120,6 N 2 JSj
1J8 34,9 N 1/,9 W 72?,i
132 39,2 N 9/,5 w /2J5i
1.34 34,7 N 92,2 W 72344
-36 30~1 N ip,0 w 7231/
133 35s3 N V Y$6 W -/204
140 34,1 N 1i0,9 W 72274
Z42 31t9 N 12t2 W 226oE
144 32,2 N Ya,2 W 7226U
146 25,9 N /1,4 W 12250
148 32,5 N 95,8 w t224d
150 39,1 N 4,2 W I224W-
152 29,0 N - 9,4 W 7222d
354 3a3, N 80,4 W t22o'
156 32j, N 8t4 W '2220
258 31,3 N p2f4 N /2213
160 34,9 N 0,0 W ' 722C
162 24,0 N 81,7 N 7'/220i
164 52,/ N 174 i tb 70414
,166 57,8 N 1 2t5 'W /05 
168 55,Z N 192,7 W 70dlo
170 61tZ N lU, wN 7/0275
172 6,:u N 135,6 N 7o021
174 64,5 N 1§5,4 W 702' 0
176 73,6 N 150,8 W 7002o
178 ,39, S 8;0 t 085E6
180 5,S N 4,9 W b5j7c
182 37,9 S 97,5 t O1956
384 14t7 N : ,5 W 014i
180 12,0 N . 8,0 N 1290
188 30,8 N $ 0;2 t 8 l0/.I
19U 32,Y N ,3 0 6u571i
392 3436 N 7,7 W .0O25;
194 1ot8 N 1 , 3 t >99E1
196 o10,8 N lo3 b 599Ei
3198 20,U N 15U,4 t 59/5d.
2DU 21,9 N 1$5,0 t 59o63
202 219 N 1l2,o b t 9o63
204 24,8 N 1V8,4 b 594'1
026 2ab N . 18,4 .b 59431
2U08 23,4 N 1*6,7 8 59310
210 24D , N 1$,t3 t 59 26
212 - 2499 N lo a,5 t - 59211;
214 2d,9 N 1#6,5 t: 59211:
216 240,5 N 1t8.1 t 591b4
21U 24,4 N 144,5 8 591s 6
22U 24,7 N 18,1a . 59 923'
222 24,7. N 18U8I t 8 a,5
~24 28,i N 159,3 t 5U84/
224 206,1 N 19,3 t 58d4/ 
228 20,1 N 19,3 8 58d4/
230 27,7 N 1*8,0 b 58§20
232 28,5 N 121,9. k 58o0o'
234 29,0 N 1a8,9 t 58b5d
2360 28,7 N 150,0 8 S8oCo
238 28,7 N lo0,0 b !8oC0
24D 30,2 N 1gU,2 b5845/
242 39,2 N y1Q,2 5845/i
244 3Ul N 1Ro0 t 58424
246 39,5 N 1ilo 8 58424
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Monterey said 79 Part A raobs were receiver after 3+25. Actually,
it appears that only 15 validated reports were received between
1525Z and 1600Z when the FNWC "dump" was done. This reduced
Monterey's count to 813. Of the 813, there were 247 duplicates
which further reduced the count to 566. Excluding nine ship reports
(only land stations were being considered in this study) brought
Monterey's final count to 557. There were 40 validated reports
Monterey did not receive.

Since GWC's listing included the raob data, it was relatively easy
to evaluate. Although data types other than Part A raobs were
included by GWC, most could be easily identified. A large number
of reports in Offutt's output contained no 1000 mb heights. This
introduced some question as to their validity whenever NMC's
listing did not contain a comparable report. Each of these were
eventually resolved, however, before the final tallies were made.
It was found that GWC lacked 42 of the 597 validated raobs thereby
limiting their final count to 555. Many of these missing reports
were not the same ones that Monterey lacked as appendix 1 shows.
GWC's listing also included what appeared to be at least 33
fictitious (bogus) reports which were not counted in this study.
They were listed as multiples from four Russian stations:

20800 suffix 1-9
20801 suffix 1-9
20802 suffix 1-9
20803 suffixes 1, 2, and 9
20804 suffix 1-3

These are shown in Figure 5. There is no record of the existence of
any such stations.

Carswell's listing indicated the source and time of receipt of each
report. Carswell's listing did not contain data. There were clear
indications that many reports listed by Carswell either were not
Part A (TTAA) raobs or, if they were, they contained no data, as
Figure 3 shows. According to the description of the logic in
Carswell's program for counting Part A raobs, each of the NIL
reports would be counted as a received report, which in fact it is.
Yet the 11 "NILs" shown in Figure 3 are essentially useless to an
analysis center because no data are included. Including such reports
in a survey of data availability can be misleading if not adequately
defined. Carswell's final count of validated reports was 571, with
26 reports not accounted for. Figure 8 is a sample of Carswell's
summary of receipt by WMO Block incremented into cumulative totals
for twenty minute periods from 1200Z to 1600Z. Column J shows the
total TTAA's received by 3+20 (563) corresponding very closely to
Carswell's validated count at 3+25 (571). Figure 1 is a graph of
the totals from Figure 8.
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At NMC the data cut off actually occurred slightly before 1523Z
(1522.8Z to be precise). The NMC list contained 553 validated
reports. NMC was missing 44 reports, 37 apparently lost as a
result of an ongoing software problem at NMC. Automation Division
indicates that this rather serious problem can be corrected soon.
At the moment a program designed to automatically correct the
processing library is being checked prior to operational imple-

mentation.

Nearly half (about 45%) of the reports not available at GWC and
FNWC were ones not received by Carswell either. These were all

from WMO Regions III, IV, and V (North America, South America,
and Australia). It is believed that Carswell relies on Washington
for relay of most of these data. Another 23 reports (58%) missing
at GWC and/or FNWC were received by Carswell either after or within
five minutes preceding the 1525Z deadline agreed to. Altogether this
accounts for 93% of GWC's and FNWC's losses, the remaining 7%
apparently being random and possibly attributable to garbling,
report errors, software problems, etc. This does not explain why
NMC had the data in ample time and Carswell didn't. If a full
exchange of raobs between Carswell and NMC is supposed to be made
routinely to ensure that each center obtains all data, perhaps
there was some delay in accomplishing certain relays.

E. Conclusions

Slightly less than 75% of the Part A raob data scheduled to be provided

by the worldwide network at 1200Z were available at major U.S. analysis
centers with 3 1/2 hours. Of the reports validated as available with
data, about 7% (40 of 600) were not received or processed by at least
one center. Overall, each center had about the same number of reports
at a 3 1/2 hour deadline although specific losses varied from center
to center.

F. Recommendations

Perform quarterly surveys of this type to identify and correct problem
areas. Each three months the survey could be performed by a different
center.

Monitor ADP at NMC to ensure that software problems are not causing
large scale long lasting losses of data, such as this study revealed.

Monitor and control the total exchange of raob data between NMC and

Carswell to ensure that neither hub is being deprived of available
data.

Develop automated programs at NMC and Carswell to interrogate each
other's computers for missing data.
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EO j ]U.S. DEPARTMENT OF COMMERCE
N ational Oceanic and Atmospheric Administration

NATIONAL WEATHER SERVICE

National Meteorological Center
W321, WWB, Room 206

~~ ~Washington, D. C. 20233

Date : January 14, 1975 Reply to Attn. of: W321

To : Recipients of NMC Office Note No. 107

From : Arthur R. Thomas A ~ JA 
Quality Control Meteorologist, Upper Air Branch

Subject: NMC Office Note No. 107

Recipients of NMC Office Note No. 107 are requested to enclose this
corrigendum with their copy of the office note.

Enclosure



Corrigendum

OFFICE NOTE 107

A Comparison of Radiosonde Reports Received by Four
Major U.S. Global Data Processing Centers

Arthur R. Thomas
Development Division

January 14, 1975

Change Page 15, Paragraph 2 to read:

There were 57 reports processed by NMC that neither Offutt, Monterey
nor Carswell accounted for. These are broken down in Table 3.

Table 3

Center(s) at which Reports were Missing No. of Missing Reports

Offutt only
Monterey only
Carswell only
Offutt and Monterey
Offutt and Carswell
Monterey and Carswell
Offutt, Monterey and Carswell
Total missing

Eighteen (about 32%) of the reports not available
ones Carswell did not register* either.

15
5

0

9

0

10

18
57

at GWC and FNWC were

All were from WMO Regions III, IV and V (North America, South America,
and Australia). It is believed that Carswell relies on Washington for
relay of most of these data. Twenty-one reports registered by Carswell
but missing at GWC and/or FNWC were not available at Carswell prior to
five minutes before the 1525Z deadline. Totally this accounts for
39, or about 68% of the military's data losses. There were eight
reports available to Carswell earlier than 1520Z that neither GWC nor
FNWC registered. The remaining ten reports unavailable for GWC's or
FNWC's analysis appeared to be random losses attributable possibly to
a variety of problems such as garbling, coding errors, computer software
problems, etc. Of course, this does not explain why NMC processed the
data in ample time but Carswell didn't. If a full exchange of raobs
between Carswell and NMC is supposed to be made routinely to ensure that
each center obtains data, perhaps there was some delay in completing
certain relays.

*Registered is used because it is not known if they may have been
received but could not be processed and identified.
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