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Real-time (ICOADS.RT) Archive Overview (1997-2005)

NOTE: Work is planned to update documentation to more completely describe the latest ICOADS.RT data (which in July 2007 were extended through
May 2007) and Releases 2.2-2.4. Meanwhile the following material generally refers to March 1997-2002, which was the initially offered period of
ICOADS.RT data (processing of ICOADS.RT data for 2003-May 2007 was similar to that discussed below for the period October 1999 through
December 2002).

1. Introduction

This page describes the processing of the "real-time" (ICOADS.RT) archive, which is based entirely on data from the World Meteorological
Organization (WMO) Global Telecommunications System (GTS). GTS data for (initially) March 1997 through 2002 were processed into this archive.

2. Data sources

GTS data (initially) for March 1997-2002 from NOAA's National Centers for Environmental Prediction (NCEP), archived at NCAR (see Appendix A),
were used. The data were translated by NCEP from the original GTS message strings (i.e., FM 13 SHIP or FM 18 BUQY code), into the Binary
Universal Form for the Representation of Meteorological Data (BUFR) (WMO, 1995).

NCEP included in their versions of the BUFR format one (or more) of the input original GTS message string(s) used to construct each BUFR report,
thus the NCEP format is referred to as "BUFR+string" in this document. Including the strings was extremely beneficial, because it allowed the
resolution of some significant data problems in the earlier BUFR data through access to the originally reported data.

NCDC is also translating and archiving GTS data obtained from NOAAPort and other GTS sources. These NCDC data may be used in the
ICOADS.RT archive in the future. Currently, however, only the NCEP data have been used.

3. Processing and products

Since the translated BUFR data and the original string(s) were both available in the BUFR+string format, this allowed two different conversions to be
performed, and cross-checked, for March 1997-2002, using as input:
(i) translated BUFR data

(ii) original GTS string

A third translation (iii), which processes original GTS strings similarly to translation (ii), is in operation at NCDC to process its GTS data. All three
translations were made into the new International Maritime Meteorological Archive (IMMA) format, with the original GTS message attached as
supplementary data.

The availability of the three translations provided opportunities for extensive cross-checks (discussed in Appendix B):

e Checks between translations (i) and (ii) revealed some problems in earlier versions of the BUFR format at NCEP. Therefore, data of better quality
and completeness were obtained in some cases from translation (ii).

o Checks between (ii) and (iii) continue to be helpful to improve the quality of both of those (independently written) translations. The original GTS
formats are very complex and can contain errors (e.g., introduced during transmission), therefore translations (ii) and (iii) still produce different
results under some circumstances.

o The availability of overlapping ICOADS.DM data for March-December 1997 (Figure 1), and of overlapping NRT data for the entire ICOADS.RT
period (Figure 2), provided opportunities for additional cross-checks.

For the final ICOADS.RT archive, translation (ii) was used for the period March 1997 through September 1999, and translation (i) for the period
October 1999 through December 2002. October 1999 also marked a transition in the NCEP archive to "dumped" data, in which some partial duplicate
reports had been merged and quality control (QC) applied by NCEP (Figure 3).

To further improve the quality of October 1999-December 2002 data, corrections of two known BUFR problems, which could be made to the BUFR
data directly without accessing the original string, also were applied as part of translation (i). These and other details of the ICOADS.RT processing are
provided in Appendix B. As discussed in Appendix B, some residual problems exist in the BUFR data through 2002, which were propagated into
ICOADS.RT. Generally, however, these problems appear to be minor and confined to secondary elements such as clouds and waves.

In addition to the new IMMA format, the widely used LMRF observational format was produced, as well as full sets of 2° and 1° monthly summaries in
MSG format (see Appendix B). (The monthly summaries will also be offered from NOAA/CDC in netCDF format.)

4. Data features and problems

a) Data for March-December 1997 that overlap ICOADS.DM were processed primarily for validation purposes (using the original message strings).
However, those overlapping data also provide a source for some data elements that are currently missing or incorrect in ICOADS.DM, because of
problems in earlier BUFR data.

For example, the BUFR format at NCEP was expanded to include the wind speed indicator (WI), if available in the original GTS report, for data
translated into BUFR around 21 October 1997. In contrast, an earlier version of the NCEP data (decks 892-896), used as input for ICOADS.DM, has
extant WI erroneously set to a constant value (3 = knots, estimated) for approximately April-October 1997 (NCEP continued overlapping production of
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moored buoy reports and reports containing the generic ID "SHIP." For the latter reports, platform type (PT) in the output data mixture was set
(apparently erroneously) to PT=5 (ship). At present, we are uncertain of the source and magnitude of this problem.

c) PT and ID indicator (1) were not quite as rigorously handled in this processing, as in ICOADS.DM processing. In addition to the previous item,
we are aware of the following relatively small problems:
o Platform type (PT) for some drifting buoys (should be PT=7) was set incorrectly to PT=6 (moored buoy; see Appendix A). For a more
accurate determination of PT, the following check should be made on the middle digit of the 5-digit numeric buoy ID (xxnxx):
n: less than 5 indicates a moored buoy

n: greater than or equal to 5 indicates a drifting buoy

e PT for some Coastal-Marine Automated Network (C-MAN) stations also was set incorrectly (should be PT=13). The IDs for these Western
Pacific (Westpac) stations look like buoy numbers (91xxx), but they begin with "91," which is not a legitimate buoy ID. A related problem is
that the ID indicator (1) was also set incorrectly for these stations (labeling the IDs as buoy numbers rather than C-MAN 1Ds). Users of these
data should also be aware of problems with some of the Westpac data (see the NRT format documentation for details).

e The ID conventions used for fixed drilling rigs and platforms (e.g., in the North Sea) reporting over GTS have evolved over the years, and may
vary nationally. So far, we have been unable to locate sufficient documentation or metadata to establish time-varying rules to set PT/1I for these
stations. Probably they are identified as ships or buoys in ICOADS.RT.

d) ICOADS.DM utilized global drifting buoy data output from delayed-mode QC processing at MEDS, Canada (deck 714). In contrast, ICOADS.RT
utilized the raw GTS stream, which contains many more drifting buoy reports (see Figure 1), often closely spaced in time and space. Consequently,
monthly summary boxes containing drifting buoys may be dominated by the frequent buoy reports (e.g., versus ship observations). We do not yet
understand the reasons for the large differences between amounts of delayed-mode and GTS data, but a test for August 1997 (Figure 4) showed that
not all buoys are impacted.

e) Similarly, ICOADS.DM utilized NOAA moored buoy data output from delayed-mode processing at NDBC (US moorings and C-MAN stations)
and PMEL (TAO moorings), which were not utilized for ICOADS.RT. The moored buoy data from GTS for the NDBC and PMEL buoys may have
approximately the same temporal frequency as the delayed-mode data, however, the delayed-mode sources frequently contain more complete (see
Figure 1) and better quality data than were transmitted over GTS. For ICOADS.DM, "source exclusion" rules were applied during preparation of
monthly summaries to reduce the NDBC data (only) to 3-hourly. These rules were not applied to any ICOADS.RT moored buoy data, thus some
boxes will be dominated by NDBC moored buoys reporting hourly or sub-hourly, in contrast to ICOADS.DM summaries. In the future, we would
like to reassess the rationale for the ICOADS.DM source exclusion rules, because they are only applied to NDBC buoys, and not, e.g., to foreign or
TAO moorings.

f) In the NCEP BUFR+string data, there were two days (3-4 September 2001) of BUOY (FM 18) code data with corrupted original message strings.
It is unknown what the source of this error is, and what impact it might have had on the BUFR data.

g) Comparisons between ICOADS.RT and NRT data also revealed some previously undocumented NRT data features and a wind problem:

¢ Handling of "empty" reports: During conversion into the abbreviated NRT format, reports were not output if the selected meteorological
elements were entirely missing. Therefore, some platforms reporting only e.g. wave data were not output. Figure 2 illustrates the magnitude of
these effects for different platform types.

e NRT dupelim effect: NRT processing involved an "exact" dupelim similar to the one described above for ICOADS.RT. However, since the
obsolescent processing format (CMR) stored time only to whole hour, latitude and longitude only to tenths, and lacked a field for ID, many
buoy and C-MAN reports were considered duplicates and eliminated (see Figure 3).

¢ Wind direction (codes 0 and 99) error: Until recently, the NRT documentation described the units of wind direction simply as "degrees,"
without adding that the code zero (in the original GTS report) means calm--not 0°. Since approximately 21 October 1997, NCEP has also set
wind direction to zero, when GTS code 99 (variable direction) was reported with wind speed greater than zero. Near-global comparisons
between NRT and a special set of ICOADS.RT statistics with a data mixture and processing rules similar to those used for NRT, revealed small
biases of NRT less (~0.05 m s'l) than ICOAD.RT. Rules on the handling of wind speed and direction (Slutz et al., 1985, Supp. E, Table E2-1)
were applied differently for NRT versus ICOADS.RT processing, and appear to account for the bias.

h) The NRT format documentation describes a few additional, generally minor problems that may also apply to ICOADS.RT. For instance, for the
period 1545 UTC 30 May to 1530 UTC 2 June 1998, data from drifting and moored buoys, including the TAO and PIRATA arrays, were
inadvertently not transmitted over the GTS, and thus not received by NCEP.

i) The dumped data used for ICOADS.RT for October 1999-December 2002 contained "quality marks" that were used at NCEP to correct the
BUFR data. However, the quality marks themselves were not retained in the translation into ICOADS.RT (only the GTS strings--no BUFR
fields--were output as supplemental data from the translation). In addition, GTS "bulletin header" information was stored in BUFR, which was not
retained in the translation into ICOADS.RT. Some of this information can be important for specialized applications such as tracing the GTS routing of
data. In the future we may wish to reassess whether more metadata from BUFR such as NCEP quality marks and bulletin header information should
be preserved in ICOADS.RT.

Figures

Figure 1. Thousands of reports per month (after dupelim) for ICOADS.DM (through 1997), compared to ICOADS.RT (March 1997-December
2002). The data from both archives have been stratified by (approximate) platform type: drifting (DRIFT) and moored (MOOR) buoys, ships (SHIP),
and Coastal-Marine Automated Network (C-MAN). ICOADS.DM contains more ship, moored buoy, and C-MAN reports received in
delayed-mode, but fewer drifting buoy reports for reasons discussed in sec. 4.

Figure 2. Thousands of reports per month for ICOADS.RT, compared to NRT. The data from both archives have been stratified by (approximate)
platform type, as for Figure 1. As discussed in sec. 4, "empty" NRT reports (containing no meteorological elements) are deleted in the preparation of
that format at NCEP. This occurs to some extent for all platform types, but is most evident for drifting buoys.

Figure 3. Thousands of reports per month for BUFR, NRT, CMR (after NRT dupelim), and ICOADS.RT (after dupelim). The October 1999
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transition in the BUFR curve illustrates the impact of switching to the NCEP dumped data, from the regular operational data. As expected, dupelim
had little impact after October 1999 (on the dumped data), as shown by the close correspondence of the BUFR and ICOADS.RT curves. The
NRT and CMR curves are lower owing to the exclusion of empty NRT reports, and for CMR owing to the NRT dupelim effect.

Figure 4. (a) (b) (a) Number of reports per individual drifting buoy for August 1997 from ICOADS.DM (deck 714) versus ICOADS.RT data
(deck 794). The horizontal axis is unlabeled, but each step on the axis represents a different buoy ID number. The buoy numbers have been
ordered by the amount of the difference between the two curves, thus the largest differences (more reports in deck 794 versus deck 714) appear
farthest to the left. (b) This focuses in on the left-most part (approximately 1/4) of (a), listing individual buoy ID numbers on the horizontal axis.

Figure 5. (a) (b) (c) (d) (e) (a) Total number of observations for March 1997 through September 1999, shown separately for each IMMA field
that had any data (all platform types). Blue (red) bars indicate that the translation of the BUFR data agrees (disagrees) with the translation of the
original GTS message, into IMMA format. Disagreement includes the case of missing versus extant data. The amount of extant data resulting from
the BUFR (GTS) translation is indicated by an orange "X" ("+"). If a field is completely missing the "X" or "+" is not shown. (b)-(e) As for (a)
except the observations are plotted separately for FM 13 SHIP (ships), FM 13 BUOY (largely moored buoys), FM 18 BUOY (drifting buoys and
some moored buoys including TAO), and FM 13 C-MAN. Note: Source ID (SID) and a few other fields including the time and temperatures
indicators (T and IT, which were unknown for some of these code types in the BUFR translation) were expected to have disagreement. IMMA
documentation explaining the field abbreviations is available in PDF format in this directory.

Figure 6. (a) (b) (c) (d) (e) (a)-(e) As for Figure 5, except for October 1999-December 2002.

Figure 7. Overview of the ICOADS.RT processing flow (simplified), and of related NCDC processing (data not yet used for ICOADS.RT). Letters
in [brackets] refer to processing notes in Appendix B, sec. B2.
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Appendix A: NCEP BUFR+string data archived in NCAR ds540.8

Table Al lists the different “tanks" of NCEP BUFR+string data included in NCAR ds540.8. The "string" refers to the original GTS message in the
SHIP (FM 13) or BUOY (FM 18) code.

Changes were tested in the "development" tanks, before finalization in the "operational” tanks, so the former may contain improved BUFR data for
the overlap period in 1997 (other development data existed, but were not provided). However, only the operational data, including a more
processed form of operational data called "dumped," were used for ICOADS.RT for March 1997-2002--no development data were used.

The dumped data were subjected to dup-merge processing at NCEP in which exact duplicates were removed and partial duplicates blended to
create more complete BUFR reports. Also, a variety of real-time interactive QC processing checks were made to add "quality marks" to the data.
Parts of the QC compared selected elements (sea level pressure, air and sea surface temperature, and wind speed and direction) to model first
guess fields, and allowed for correction of obvious errors in the data (incorrect hemisphere, misplaced decimal, etc.). Quality marks indicating data
corrections were used to correct the dumped BUFR data, but quality marks indicating "purge" (recommending that the data not be used) were not
used. All the quality marks were retained in the BUFR data (but were not retained in the output ICOADS.RT data, as discussed in Appendix B).

Prior to sometime in March 2002, the dumped string included only the latest message. Starting then, all constituent messages (plus bulletin header
information) were included. The messages were generally attached in reverse order of receipt time. However, a complicating factor is that for
some buoys the data were reported as two separate messages: subsurface and surface.

Table A2 lists the different NCEP "subtanks" of data within each monthly file, which were assigned different decks within ICOADS. By
themselves, these deck numbers do not always provide an accurate mapping to PT.

Table Al. Datasets (provided courtesy of Diane Stokes at NCEP) archived in ds540.8 from NCEP's operational and development tanks. The
dumped data were taken from the operational tanks, and subjected to dup-merge and QC editing as discussed in the text. The source ID (SID)
column lists the ranges of SIDs assigned to the different operational data (see Appendix B); no development data were used for ICOADS.RT.

Dataset Blocking Time period SIDs
Operational tanks (before dup-merge) Crayl Mar 1997-Sep 1999 100-1
Development tanks (before dup-merge) Cray! Jun 1997-Oct 1997 N/A

Dumped (after dup-merge) system/ IBM? Oct 1999-May 2002 102-3
Dumped (beginning of monthly updates) IBM? Jun 2002-(cont.3) 102-3

1. On a 32-bit platform, the Cray blocking needs to be removed, then the files can be reblocked using a "cwordsh" utility (available from NCEP).
2. March 2000 contains a mixture of system (no blocking; cwordsh may be needed) and IBM blocking; earlier monthly files are all system, and
later files are all IBM.

3. Monthly tar files are being provided on a continuing basis.

Table A2. Within each monthly file from Table Al, the data were separated into daily files "subtanked" as shown in this table. The deck (DCK)
and platform type (PT) columns list the DCK and PT numbers assigned in ICOADS.RT to data from each subtank (see also Appendix B).

http://icoads.noaa.gov/rt.html 30f6



04-Jul-2008 6:01 PM

No. Subtank name Subtank actual contents DCK PT
001 ship alphanumeric IDs sent in FM 13 SHIP 792 5
002 “drifting” buoy’ all data sent in FM 18 BUOY 794 6/72
003 “fixed" buoy reports with numeric IDs sent in FM 13 SHIP 793 6°
004 C-MAN Coastal-Marine Automated Network 795 13

1. Note that the names "drifting" and "fixed" used by NCEP are not necessarily accurate, e.g., since some moored buoys report in the BUOY
code.

2. Within deck 794, a test was made on ID to assign PT=6 or 7 (moored or drifting buoy). In contrast, all data within deck 793 were assumed to
be PT=6. This lead to some errors in PT because deck 793 contains small amounts of data with drifting buoy 1Ds.

Appendix B: ICOADS.RT field comparison results and processing notes
B1. Field comparison results

To create the ICOADS.RT archive, as discussed in the main text (sec. 3), translation (ii) of the original GTS messages was used for the period
March 1997-September 1999, and translation (i) of dumped BUFR data was used for the period October 1999-December 2002. Figure 5
provides field-by-field comparison results between the two translations for the earlier period. Figure 6 provides the comparison results for the
later period. These figures illustrate some improvements in BUFR for the later period compared to the earlier period, and helped guide our
decision on which translation to use for ICOADS.RT.

For example, Figure 5a shows that many WI values are missing from BUFR in the earlier period, because this indicator was not added by NCEP
until late in 1997 (as discussed in sec. 4 of the main text). In contrast, Figure 6a shows good agreement for WI between the two translations in
the later period.

Similarly, Figure 5a shows significant amounts of disagreement between wet bulb, dew point, air, and sea surface temperatures (WBT, DPT,
AT, and SST) between the two translations in the earlier period, whereas agreement is good (Figure 6a) in the later period. Storage of
temperature values in BUFR was extended to hundredths Kelvin at NCEP starting during February 1999. Usage at NCEP of the factor 273.15
for conversion of Celsius temperatures, and rounding to tenths Kelvin precision (until that date the maximum precision available in BUFR),
previously lead to some temperature errors of 0.1°C.

Figure 6 indicates that some residual differences exist in the later BUFR data. Generally, however, these problems appear to be minor and
confined to secondary elements such as clouds and waves. Further research is planned to document the sources and significance of the
individual field differences in Figures 5-6. (Note that field differences shown in Figure 6 in some cases may have arisen from dup-merge
processing by NCEP of multiple messages and associated QC corrections, as discussed in sec. B2.)

B2. Processing notes

The following deck (DCK) numbers were assigned during ICOADS.RT processing:
792 NCEP BUFR GTS: Ship Data
793 NCEP BUFR GTS: Buoy Data (transmitted in FM 13 "SHIP" code)
794 NCEP BUFR GTS: Buoy Data (transmitted in FM 18 "BUOY" code)
795 NCEP BUFR GTS: Coastal Marine Automated Network (C-MAN) Data

An additional deck number was assigned, but not utilized (no data of these types could be identified):
796  NCEP BUFR GTS: Miscellaneous (OSV, plat, and rig) Data

The following source ID (SID) numbers were assigned, corresponding to the different types of operational data available from NCEP, as
described in Appendix A:

100 NCEP BUFR GTS: Operational Tanks: Converted from Original Message

101 NCEP BUFR GTS: Operational Tanks: Converted from BUFR

102 NCEP BUFR GTS: Dumped Data: Converted from Original Message

103 NCEP BUFR GTS: Dumped Data: Converted from BUFR

Data were processed for all four SIDs, but only SIDs 100 and 103 appear in the ICOADS.RT archive.

Figure 7 illustrates the current GTS processing flow for ICOADS.RT. The following are detailed processing notes (labeled in [brackets]) related
to Figure 7:

[a] The NCEP BUFR+string data, as described in Appendix A. Regular operational data were used for March 1997-September 1999, and
dumped data for October 1999-December 2002. Dup-merge processing was applied by NCEP to the dumped data. Also, "quality marks" from
interactive QC were used at NCEP to correct the dumped BUFR data, and the quality marks were supplied with the BUFR data. However, we
did not retain the quality marks (and some GTS "bulletin header" information available in BUFR) in ICOADS.RT.

[b] The NCDC GTS data. Presently, the main source for these data is NOAAPort.

[c] Translation (i) of the BUFR part of BUFR+string into IMMA. Until 15Z 23 July 2002, NCEP was inadvertently storing in BUFR the original
GTS code values for the wet bulb temperature indicator (WBTI) and sea surface temperature method indicator (SI), rather than the defined
BUFR values for these fields. As part of translation (i), these BUFR fields were interpreted as GTS codes through 23 July 2002, and thereafter
as BUFR codes (thus a small amount of data after 15Z on 23 July was erroneously translated). Tables B1 and B2 define the mappings between
the GTS and BUFR codes, and the resultant fields WBTI and Sl in IMMA (WMO, 1995).
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Table B1. WMO Code 3855 is the "Indicator for the sign and type of wet-bulb temperature reported” in FM 13. BUFR Code 0 02 039 is the
"Method of wet-bulb temperature measurement.” The mappings between these codes (by NCEP starting 15Z 23 July 2002), and from the
BUFR code into IMMA WBTI (if applicable), are also listed.

Code 3855 Map BUFR Code 0 02 039 WBTI
0 positive or zero measured 0=>0 0 measured 0

1 negative measured 1=>0 1 iced bulb measured 2

2 iced bulb measured 2=>1 2 computed 1

5 positive or zero computed 5=>2 3 iced bulb computed 3

6 negative computed 6=>2 4-6 reserved N/A

7 iced bulb computed 7=>3 7 missing value missing

Table B2. WMO Code 3850 is the "Indicator for sign and type of measurement of sea-surface temperature" reported in FM 13. BUFR Code 0
02 038 is the "Method of sea-surface temperature measurement.” The mappings between these codes (by NCEP starting 15Z 23 July 2002),
and from the BUFR code into IMMA Sl (if applicable), are also listed.

Code 3850 Map BUFR Code 0 02 038 Sl

0 positive or 0 intake 0=>0 0 ship intake 1

1 negative intake 1=>0 1 bucket 0

2 positive or 0 bucket 2=>1 2 hull contact sensor 3

3 negative bucket 3=>1 3 reversing thermometer N/A

4 positive or 0 hull contact sensor 4=>2 4 STD/CDT sensor N/A

5 negative hull contact sensor 5=>2 5 mechanical BT N/A

6 positive or 0 other [or missing indic.] 6 =>15' 6 expendable BT N/A

7 negative other [or missing indic.] 7 => 15! 7 digital BT N/A
8 thermistor chain N/A
9 infared scanner N/A
10 microwave scanner N/A
11-14 reserved N/A
15 missing value missing

1. Note that unless SST is missing it is not possible to report a "missing" indicator in the original GTS code (because the indicator must be
extant to provide the sign of SST), and there is no value for "other" in BUFR. Therefore, "other" in GTS was mapped to "missing" in BUFR
and SI. There is a value for "others™ in S, but this was derived from WMO's delayed-mode IMMT format, in which there are separate values
for "others" and "missing" (plus instrument types in addition to the three listed in this table).

[d] Translation (ii) of the string part of BUFR+string into IMMA. Starting sometime in March 2002 multiple reports may exist in the string
portion of the dumped BUFR data. In this case, the ICOADS.RT translation (ii) of the original data used only the first (usually most recent)
GTS message, since the messages were generally attached in reverse order of receipt time. Appendix A notes the complicating factor that for
some buoys the data were reported as two separate (subsurface and surface) messages. In this case, ICOADS.RT processing still utilized only
the first message.

[e] Translation (iii) by NCDC of the NCDC GTS data. The NCDC data can be compared with the NCEP data, to check for possible gaps or
variations in receipts at the different GTS centers. In addition, the attachment of the original GTS string to IMMA allows the re-translation of
the same messages (e.g., using translation software (ii) versus (iii)) and comparison of those results to identify differences in the translation
software.

[f] As part of ICOADS.RT processing, a simple form of dupelim was applied to all the data. This "exact" dupelim rejected all but one report
among any set of reports with the same year, month, day, hour, latitude, longitude, and ID. As expected, the exact dupelim had much less
impact on the dumped data than the regular operational data (Figure 3).

[g] Common software (qctrf) was used on all the data streams to add the regular ICOADS QC and "trimming" flags into the IMMA format.

[h] The final ICOADS.RT archive was assembled using the IMMA output from translation (ii) for March 1997-September 1999, and from
translation (i) for October 1999-December 2002.

[i] The older LMRF observational format is widely used, and interfaces with the current statistics program. We plan to continue to offer it as a
product until IMMA becomes widely used. (The production LMR format also played a role, not shown in Figure 7, in this processing.)

[j] For 1998-2002 we generated the full suite of ICOADS statistics: standard and enhanced, 2° and 1°, global and equatorial.

[k] NCDC-translated GTS data will be offered from NCDC in the future, but are not yet a regular part of ICOADS.RT. NCDC plans to ingest
the data into a database management system (DBMS), for user access, but to archive the IMMA+string data.

[I] The NCDC GTS data are also flowing monthly to NCAR as a backup archive.

Contact points for additional information

Scott D. Woodruff, IT Specialist Steven J. Worley, Data Support Section
NOAA Earth System Research Laboratory (R/PSD3) National Center for Atmospheric Research

http://icoads.noaa.gov/rt.html 5 of 6



04-Jul-2008 6:01 PM

325 Broadway P.O. Box 3000

Boulder, CO 80305 USA Boulder, CO 80307 USA
Phone: +1 303-497-6747 Phone: +1 303-497-1248
FAX: +1 303-497-6181 FAX: +1 303-497-1298
e-mail: Scott.D.Woodruff@noaa.gov e-mail: worley@ucar.edu

[Data and Metadata][Documentation and Software]

NOAA/ESRL/PSD hosts the icoads web site  privacy  disclaimer
Document maintained by icoads.webmaster@noaa.gov

Updated: Aug 28, 2007 16:52:32 MDT
http://icoads.noaa.gov/rt.html

http://icoads.noaa.gov/rt.html 6 of 6



