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With these additions the agenda was adopted. The reader should
note that the numbering of sections of this report correspond to
those used in the Agenda. A list of Working papers submitted to
CGMS XVII1 can be found in Annex 11l.

A.5 REVIEW OF ACTIONS FROM PREVIOUS MEETINGS

1. Review of continuing actions from earlier CGMS meetings.

Action Circulation of satellite operations quarterly reports.

Status - Operations reports from USA (WEFAX bulletins) have
been regularly distributed. Japan informed the meeting
that quarterly reports on GMS operations have been
regularly distributed to CGMS members.

ACTION 17.,1 Japan to add EUMETSAT to the distribution list for
GMS quarterly reports.

ACTION 17..2 EUMETSAT to distribute METEOSAT Quarterly Reports
to CGMS members.

Action Quarterly exchange of photography.

Status Photographs have been regularly exchanged.

Action Intercomparison of extracted winds.

Status No recent comparisons of satellite wind information

have been received. See Agenda item H.

Action Satellite anomalies: all satellite operators to
provide NOAA/NESDIS with information on unexplained
anomalies for further study and NOAA to provide solar
event information to the satellite operators on
request and a status report on the correlation study
at each meeting.

Status The Secretariat was not aware of any anomaly reports
being sent to NOAA. ESA informed the meeting that a
report on Meteosat anomalies had been sent to NGDC.

The USA informed the meeting that statistics of
anomalies compiled by the NGDC could be made available
to CGMS members.

Action USA to issue quarterly to all other admitting
authorities the consolidated DCP assignments.

Status continuing



2. Action i1tems from CGMS XVI

ACTION: 16.1 The Secretariat to update and distribute the eighth
edition of the CGMS Consolidated Report to all
members.

Status Continuing. A preliminary draft had been
distributed to CGMS members. Members were requested to
comment on the draft within two months. The Secretariat
would then issue the finalised eighth edition (to
include comments and recommendations from CGMSXVII).

ACTION: 16.2 USA 1is to inform all CGMS members of the type of
vehicle to be used to launch GOES-I.

Status completed (see C.1.5).
ACTION: 16.3 USA to mail information package on GIMTACS to all
CGMS members within 30 days.

Status - completed

ACTION: 16.4 (Commonality of satellites). CGMS Secretariat
to incorporate this proposal when preparing the
agenda for the next CGMS session.

Status completed

ACTION: 16.5 USA to provide CGMS members with the revised launch

schedule (GOES I - M) as soon as i1t becomes
available.

Status completed.(see C.1.5).

ACTION: 16.6 (Interference on the IDCS). CGMS members to discuss
this topic and express concern over the resulting
problems with appropriate organizations or agencies
of their country and to report on this matter at the
next meeting of CGMS.

Status continuing (see section E).

ACTION: 16.7 JMA to distribute the technical information about GMS
ship radar DCP and data transmission scheme to the
CGMS members.

Status completed
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ACTION: 16.15 WMO to prepare a draft proposal for a study of the
analysis and processing of data from a three-axis
stabilized spacecraft and to circulate this proposal
to CGMS members by the end of December 1987.

Status completed.

India reported that it had received the request for image data from
the WMO and would supply data covering a period of seven
consecutive days in the Tfirst part of September 1988. The data
tapes (1600 bpi) would be sent to the WMO.

ACTION: 16.16 CGMS members are requested to include graphical
presentations on the history of the quality and
quantity of satellite winds for working papers
prepared for CGMS-XVII. CGMS members are also
requested to highlight any improvements made since
the last CGMS session iIn their satellite winds
products.

Status completed.

ACTION: 16.17 USA to provide time series of satellite to satellite
wind comparisons for CGMS XVII.

Status action continuing.

ACTION: 16.18 USA to provide CGMS members with information on the
products derived from the VAS Data Utilisation
Centre.

Status completed (see action 17.21, section H.3)

ACTION: 16.19 JMA to provide CGMS members with the specification
of the digital cassette tape storage system.

Status - completed (see Section 1).

ACTION: 16.20 CGMS members to send all reports of spacecraft
anomalies (retroactively where possible) to the
NGDC.

Status continuing.

ACTION: 16.21 EUMETSAT to coordinate with all CGMS members the
date of CGMS XVI1 and confirm.

Status completed.









B.4 USA
GOES-6 (West 135 degrees WESTU

GOES-6 continues to operate as the west satellite despite a
degradation of the last encoder lamp. A failure of the last
encoder lamp is expected before the end of 1988. After this
failure GOES-6 will remain at 135 degrees West for dissemination
of stretched VAS, WEFAX and DCP data. The last North/South station
keeping manoeuvre was executed in March 1988. The inclination of
GOES-6 will continue to grow at a rate of approximately 1 degree
per year.

A "one-GOES"™ operational plan has been formulated and is ready for
implementation immediately after GOES-6 fTails. The plan calls for

moving GOES-7 to a central location (either 98 degrees West or 108

degrees West) and leaving GOES-5 at its current location of 65

degrees West for dissemination of VAS, WEFAX and DCS data. GOES-5

Tay be moved to 75 degrees West if DCS support is degraded at this
ocation.

GOES-7 (East 75 degrees WEST™

Goes-7 1s operating normally. The only malfunction has been in one
of the two electronic systems for the "de-spun' antenna.

GOES-4 M3 degrees WEST)

GOES-4 will be placed out of orbit in October 1988 utilising all
remaining fuel. It is uncertain how much fuel remains because of
fuel sensor calibration uncertainties. The results of this

de-orbiting exercise will be used to '"gauge'" the fuel remaining on
GOES-5, 6 and 7.
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The meeting expressed its pleasure over the amount of information

(@ The on-board space environment monitor (SEM) can
monitor the space environment in real time, pro-
viding corresponding monitored data.

(3@ Data collection system (DCS) in accordance with
WMO standard format and transmission characteris-
tics to relay data from data collection platforms
(DCP).

Radio frequency allocation (MHZ):

Downlink:

CDAS: Command and Data Acquisition. Station:

1671.6-1691.6; 1701.5-1703.5

1708.9-1709.4.

data collection platform (DCP) calls, dissemination of

data from DCP, transmission of meteorological informa-

tion and trilateral ranging data, telemetry.

TT&C: Tracking, Telemetry and Command station: 4182.0-
4200.0.

DCP: Meteorological data transmission: 468.4-468.9.

DUS: Data Utilization Station 1686-1688; 1690.5-1691.5;
1699.4-1699.6.

Uplink:

CDAS: Command and Data Acquisition Station: 2040-2070.

data collection platform (DCP) calls, dissemination of

data from DCP, transmission of meteorological informa-

tion and trilateral ranging data.

TT&C: Tracking, Telemetry and Command station: 5925-

5943 .

DCP: Meteorological data transmission: 401.0-401.5;

402.0-402.1.

provided on the FY2 satellite. The Chairman requested that

members should study in particular the information provided on
transmission frequencies to ensure

possible interference.

ACTION 17.5 All CGMS members to study the information provided

on the proposed Chinese FY2 transmission frequencies to
ensure that there are no areas of possible interference,
to report to the Secretariat and to the PRC delegation.
IT no conflict then ITU should be informed accordingly.

15
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Dissemination of Meteorological Data

The dissemination of various kinds of meteorological data (by
re-transmission via GOMS) is accomplished by 2 channels of alpha-
numeric data and 2 channels for WEFAX.

Noting the possibility of interference to METEOSAT and GMS i1f the
GOMS satellites were to be operated at 14 degrees West and 166
degrees East the meeting requested the USSR to provide more
information on these experiments to the next meeting of CGMS.

ACTION 17.6 The USSR to provide more information on the
operation of experimental GOMS satellites at 14
degrees West and 166 degrees East and if possible to
provide full details of transmission frequencies to
be used during the experiments.

C.2 Polar Satellite Systems of iInterest
C.2.1 EUMETSAT

A) European Polar Platform - Planning Status

The planned launch date of the ESA polar platform is 1997.
Present plans call for a non-serviceable platform with a lifetime
in the order of 4 years. The payload capacity will be in the
order of either 2300 Kg or 1500 Kg, depending on the platform
type adopted.

A decision to proceed with this concept is expected early 1989.

Bl EUMETSAT Polar System (EPS)

An initial study activity for a EUMETSAT POLAR SYSTEM (EPS) has
been approved by the EUMETSAT Council in June 1988. Its main
purpose 1is to prepare a programme proposal for funding some
elements of the operational polar platform system.

It is currently planned to have a draft of the EPS programme

proposal ready by the end of 1989, and to have the final version
ready for consideration by the EUMETSAT Council during 1990.

18
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(@ Detector

The detector is a visible, near infrared and infrared scanning
radiometer. This iInstrument operates in five spectral bands:

0.58 - 0.68 jxm
0.725- 1.1 Jim
0.48 - 0.53 A
0.53 - 0.58 Jmm
10.5 — 12.5 Jim
Scanning rate: 360/minute

Resolution: HRPT 1.1 Km (at SSP)
APT 4 Km (uniform)

(@) Image Dissemination
The characteristics of image dissemination are as follows:

HRPT/APT Transmission Channel Characteristics

Carrier Frequency Code Rate Modulation Code Power
1695.5

HRPT MHz 0.6654 Mbps PCM/PSK 5w
1704.5
137.795

APT MHZz 2.4 KHz AM/FM 8w
137.035

Noting the possibility of interference to MDD transmissions from
future EUMETSAT MOP satellites the meeting requested PRC to
provide more information on the bandwidth of the downlink
frequencies used for the HRPT image broadcasts.

ACTION 17.7 PRC to provide to all CGMS members information
on the bandwidth and frequency spectrum of
FY-1 HRPT 1mage transmissions.

Future Activities

Two satellites have been built (FY-1 being the first) and the
second will be launched when some problems on FY-1 have been
investigated and corrected. In the meantime, the development of a
geostationary meteorological satellite 1is progressing with a
higher priority. It is expected that further polar satellites will
be launched, and will carry some new instrument (e.g. sounder).

21
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D.2 OTHER PROGRAMMES

D2.1 EUMETSAT

ESA presented WP 3 which provided details of the Meteosat
contribution to the ISCCP and GPCP. ESOC acts as the Meteosat
processing centre for both projects on behalf of EUMETSAT.

D2 .2 WMO

The WMO working paper 4 presented the status of the project after
five years of operations.

The ISCCP was established in July 1983 by the World Climate
Research Programme as a project to develop a global climatology of
clouds from satellite data over a 5-year period. The ISCCP
observational period has since been extended for at least an
additional two years to allow for an adequate overlap with the
Earth Radiation Budget Experiment as well as the various planned
ISCCP regional experiments, and to allow for a feedback from the
modelling community whose utilization of the data was only just
beginning.

It was noted that the compact data format developed for I1SCCP had
facilitated a spectacular growth in research use of image data and
the data management plan was therefore very effective and useful.

The meeting noted that so far no INSAT data had been made
available to the ISCCP project and as a consequence a large gap Iin
the global data base existed iIn the Indian Ocean region.

India informed the meeting that up to the present time no decision
had been taken to supply data to the ISCCP project.

CGMS requested India to bring to the attention of its authorities
the importance of this data set to the world scientific community
in order that a positive decision to release data to the I1SCCP
project might be possible.

D.3 The role of CEOS

The representative of the Committee on Earth Observation
Satellites (CEOS), introduced CEOS activities and work objectives.
As main goal, the two CEOS Working Groups on Data Management (WGD)
and on Sensor Calibration and Data Validation (WG CAL/VAL),
address the international coordination of various user-oriented
fields, like standardisation of lexicon, user products formats,
catalogues inter-operability, data exchange, and CAL/VAL, data
management, test sites inventory, optical media storage, etc. To
make the CEOS effort most effective, technically focused subgroups

26






113 ;

"> 8;( s#I 7" 4 # A
7U I+ O#E D #S1"(#") + $I# 2

41" " 2B 41"t #O#S 2 41" #l @
#-o4lm "7 $$* $l#; 1+ J0/& !
Tuan # nn ((#! )+ n *#6 ! 4 _: 4! n n 1

TV #H o | #$
L#T) o+ AT )+

11, %
n n #$ non ((#! # 7 n # )+ % 1
nEAL (D A SH! L #
g ox g x "L " * "D 3& .2& .5& .-l
L2 (#4!' .3& .5& .-
((#! & & # !" (=@ <1t
AT ONLHS L # T e
A TR (1 HT61& 7 7 A

I B T (I A $#; + J0/@ #
bworo "7 ) 1

* ! o4& N 4T "SH#H L+ 4 &
! * 6 |# 4 n Il( * *! $ & ) *B # n !u 7 n
*#l( l | * 6 non # #

HIH #H4 * 2@ 7! &7 ((M#(

m#e1 1

ATV (" ## % T#H ) ) #
A (R # 7 P
I(*]_
© 4 % "# 4 #'B  $HI' #
6 )& "1 1&# 4 #S " (W4
g )M

ACTION 17.10 USA to provide information on the management of its
DCS processing system, as requested CGMS members.
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The CGMS noted that Annex 15 of the IDCS users guide contained the
coding formats fTor the operational ASDARs and that steps were being
taken by all operating parties to implement them in time for the
expected start of the three month trial of the first operational
ASDAR i1n December 1988.

The satellite operators are asked to ensure that the processing
systems will handle both the prototype and operational ASDARs by
December 1988.

E.3.3 JAPAN

Japan informed the meeting that it was now ready to handle the new
ASDAR code.

E.3.4 USA

The USA reminded the meeting that the new GTS ASDAR code had been
developed specifically to incorporate ASDAR observations taken on
ascent and descent phases of flight. It would be necessary to
validate the ASDAR measurements using radio-sonde ascents made in
close proximity to some of the major world airports.

EUMETSAT and the USA informed the meeting that the implementation
of software to handle the new ASDAR code was iIn progress.

ACTION 17.12 EUMETSAT and USA to inform other members of CGMS
when the new ASDAR code handling software has
been implemented.

The meeting noted that in 1989 the ASDAR system would operate via
IDCS channel 117 then with the expected growth in the use of this
system in 1990 there may be a requirement to open up IDCS channel
118.

CGMS further noted that the ASDAR Centre would request additional
DCS monitoring by satellite operators during the forthcoming ASDAR
flight trials.

ACTION 17.13 WMO to negotiate with operators concerning test
implementation details and inform all CGMS
members when ASDAR flight trials are expected to
commence.
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The USA reminded the meeting that in 1990 the first of a new
series of five GOES spacecraft would be launched. The GOES-I1
spacecraft, promised to be an evolutionary follow-on to the
current series of GOES. Separate imager and sounder instruments
necessitated the adoption of a new processed data format. The
GVAR (GOES Variable) format, while similar in basic structure to
Mode AAA, would allow the fTull capabilities of the new
instruments to be utilized.

In technical memoranda NESDIS 21 - "GVAR Users Compendium, Volume
1", and NESDIS 33 "An Introduction to the GOES-1 Imager and
Sounder Instrument and the GVAR Retransmission Format', a
spectrum of issues important to the GOES Direct Readout User are
addressed. Included are planned "Day 1" operational scenarios for
GOES-1, a section on downlink parameters, and a section on
dealing with Mode AAA to GVAR conversion Iissues.

The CGMS took note of the documentation provided by the USA.
Additional copies of these documents are available from NOAA and
EUMETSAT.

EUMETSAT

The current status of the METEOSAT dissemination system was

presented in ESA WP 7. The METEOSAT dissemination mission was

transferred to METEOSAT-3 on 11 August 1988. Despite a 3-4 dB

drop in the signal due to a fault with the EDA the current signal

géﬂgngth of the downlink is above the specification for PDUS and
users.

Since 30 November 1987 the time for retransmission of DCP between
consecutive WEFAX formats has been extended to 27 seconds by
eliminating the 10 second black signal at the end of each WEFAX
format.

ESA WP 8 presented information on proposals for the compression

and encryption of METEOSAT data. The higher volume of data to be
received from the MOP satellites will require compression iIf all
available data in full resolution is to be distributed within a

halt hour time period.

EUMETSAT reminded CGMS that there was no intention to encrypt WWW
data. The EUMETSAT Council had requested studies to be carried
out on the technical aspects of encryption, key management etc
which could be applied to certain products which might have
commercial value since the national meteorological services in
Europe were becoming increasingly aware of the potential for
competition.
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ACTION 17.16 USA to invite CGMS members, by the 15 November
1988, to a digital WEFAX working group meeting to
discuss the development of a common specification
and the subseguent implementation plan for digital
WEFAX

F.2 Dissemination via GTS

EUMETSAT

ESA reported that problems with the reception and processing of
ASDAR and other DCP messages had been identified and corrected.

JAPAN
Japan, in WP 13, reported on the operation of SAREP.

Japan regularly disseminates operational satellite reports on
tropical cyclones (SAREP, WMO international code FM 85 VI) when
these phenomena are located in the region between 100 degrees E
and 140 degrees E in the northern hemisphere, corresponding to the
present area of responsibility.

F.3 Other Dissemination

EUMETSAT

In WP 10 EUMETSAT provided details of the MDD mission, to be
supported by MOP satellites. Further details can be found 1in
Annex IX.

USA

Quality of Stretched VAS (mode AAA) Data Relayed Through a
Spacecraft Transmitting WEFAX (WP 14)

Concern had been expressed in the past over the possible
degradation of quality when a single satellite was used to relay
both stretched VAS (mode AAA) data and WEFAX data simultaneously.
A test had been performed of this configuration to iInsure that
neither service would suffer undo degradation.

CGMS members were pleased to note the successful outcome of the
tests.
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produced by the ISCCP calibration centre.
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The US in its WPs 17 and 18 summarised NESDIS satellite wind
procedures, and CGMS members were asked to note the focal point
for USA i1nvolvement in satellite winds.

In addition the USA presented a review of the progress in
improving the quality and quantity of the NESDIS satellite winds
in response to the request made by the WMO at CGMS XVI.

In WP 19 the USA informed CGMS that the National Meteorological
Centre of the USA routinely compared satellite winds with six hour
numerical weather prediction. Initial results showed biases in
high level winds which were independent of producer but which
appeared to vary with season and location. This bias cannot be
compensated for in numerical weather analysis until its cause Iis
better understood.

The USA also presented a table of image times used to derive
satellite winds. It was noted that the images used to derive the
winds were several hours prior to the synoptic time for which the
winds were valid.

India indicated that they would consider shifting their wind iImage
times to allow more time for the wind vectors to arrive at the
centres. This would also permit the extraction of additional

winds. Cht\J / wJL

CGMS expressed considerable interest in the findings presented in
USA WP 19*and considered that since the problem of winds bias
affected all satellite operators a workshop should be convened to
discuss the matter further with research and operational
meteorologists. A suitable forum for this workshop might be the
ECMWF workshop on use of satellite data being planned in 1989.
ECMWF coulld be asked to extend their workshop to address CMV
problems in general. EUMETSAT agreed to follow up this action.

ACTION 17.18 EUMETSAT to provide information to CGMS on the date
and format of the ECMWF workshop on the use of
satellite data, with particular emphasis being
placed on the problems associated with the
derivation of satellite winds.

The status report on the semi-annual CGMS international comparison
of winds was reported in WP 20. CGMS took note of the new address
of the focal point for wind comparison data.

In WP 21 information was provided on the current NESDIS procedures
for producing operational satellite winds.
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H.3 Other Parameters

EUMETSAT

ESA WP-11 noted that from January 1989 two further products would
be produced, namely the cloud top height product for 0900 UTC and
a cloud analysis for 1800 UTC.

USA

USA iInformed the meeting that greater interest was now being shown
in the parameterisation of regions of deep convection since it
appeared that this was a valuable input to numerical model data
assimilation schemes. Global coverage of this parameter was not
yet available however the satellite operating community should
study the possibility of extracting information on deep convection
from image data.

The Chairman agreed on the need for a uniform product and
requested that CGMS members discuss this matter with their local
data analysis groups in order to determine what product should be
derived and report back to CGMS within 6 months so that the
subject could be discussed further possibly at the ECMWF workshop
on the use of satellite data and the next CGMS meeting.

ACTION 17.19 All CGMS to determine what type of information
relating to areas of deep convection iIs required by
the data assimilation community and to report to
the Secretariat within 6 months.

INDIA

India informed the meeting that i1t was iInvestigating the
possibility of iIncreasing the area of extraction of satellite
winds. It would also study the use of an image triplet timed near
0930 or 1000 UTC for the 1200 UTC wind extraction instead of the
1200 UTC triplet used at present in order that INSAT wind data
could be used by operational model assimilation schemes.

JAPAN

Japan presented the status of GMS meteorological products. For
more details see Annex XI.
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Japan also presented information on two new products derived from
GMS image data. One of them is called Satellite-derived Index of
precipitation intensity (S1) and will be started in hourly
operational basis from March 1989. The other is named Cloud Amount
Anomaly Chart and aiming at monitoring the climate system. This
product has been disseminated iIn quasi-real-time via land line
domestically since July 1988 for serving in the long-range
forecasting.

This subject was described WPs-17 and 18. (Annex X1 also refers).

THE CGMS expressed great interest in these new products and
requested that Japan provide more information on each product, and
in particular how they were being used to assist extended range
forecasting.

ACTION 17.20 Japan to inform CGMS members on progress made with
the development of new products and, where
possible, to demonstrate their use iIn extended
range forecasting methods.

USA

In WP 22 the USA introduced the initial operational use of VAS
products. The production of meteorological products from VAS
radiances and multi-spectral images had been demonstrated using
the NESDIS VAS Data Utilisation Centre (VDUC). VAS derived winds
have proven to be a useful data source for tropical regions and
VAS derived images of precipitable water and stability has proven
useful for the recognition of mesoscale meteorological signhatures
contributing to improved severe weather forecasts.

CGMS Members requested the USA to submit reports at CGMS XVIIl to
show the application and results of these VAS products.

ACTION 17.21 USA to brief CGMS on the use of VAS products at
the next meeting of CGMS

ACTION 17.22 The Secretariat to include a new i1tem in the
agenda of the next CGMS meeting dealing with
sounding products.

In 1ts WP-23 the USA reported on the current status of the GPCP.

CGMS agreed that this was a very useful data set which had great
value 1in particular in parts of the globe where other observations
of rainfall were sparse.
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PEOPLES REPUBLIC OF CHINA

The PRC announced that it was using the IBM 3480 cartridge system
for the storage of i1ts iImage data.

JAPAN

In WP 20 Japan presented the status of data archives concerning
GMS products and reported the specification of the cartridge tape
system which is used in MSC from March 1987. For the users outside
of MSC, contents in cartridge tape would be converted to 6250 bpi
magnetic tape in a CCT format by the JIJMA. To date the new
cartridge system had been working satisfactorily.

INDIA

India informed the meeting that it was considering updating its
data archive in the 1990 time-frame as part of its ground segment
preparations for the second generation INSAT 11 programme.

USA

WP 24 presented the proposed GOES-Next Archive Plan, and reviewed
the plans for archiving of data and products of the GOES-Next
(GOES I-M) imager and sounder. The first satellite in this series
is scheduled to be launched in July, 1990. CGMS members were
informed that this document would serve as an input to a formal
data management plan for GOES-Next data.

The meeting took note of the fact that the USA were now seriously
considering the use of the IBM 3480 cartridge magnetic tape system
for the archive of image data in the future.

Furthermore the meeting remarked that the advances being made with
the development of the technology of efficient data archive were
not keeping pace with the expected production of data from the
next generation of earth observation satellites. The main problem
was still the space needed to store the large volume of image data
(e.g. ESOC - 18000 tapes of Meteosat image data to date).
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J. TELECOMMUNICATIONS

JAPAN

Japan, 1In its WP 21, presented the plan and early test results of
a method for the dissemination of WWW data using the GMS WEFAX
transmission system with the purpose of adding to present SDUS
receiving station. JMA were considering the implementation of this
transmission scheme in the 1990/1991 time-frame.

More details of the proposed transmission scheme can be found in
Annex XII.

The meeting noted that the test of this transmission technigue had
so far been carried out using the large JMA satellite
ground-station antennas.

WMO expressed interest in the distribution of WWW data via this
new transmission scheme as it would improve the overall
performance of the GTS iIn South-east Asia. WMO requested that
information of this scheme be presented at the relevant WMO
Regional Association meeting in future.

INDIA

India informed the meeting that the planning for the dissemination
of meteorological information from New Delhi to outstations using
an INSAT TV transponder was progressing and the necessary
equipment had been ordered. About 25 reception stations would be
installed within the continent of India.

K. MISCELLANEOUS

CEOS

M. Fea expressed, on behalf of the CEOS WGD Chairman, his
gratitude for having been permitted to attend the meeting as an
observer. The meeting had been very useful would iInitiate a
promising future cooperation.
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FORMAT OF CGMS WORKING PAPERS
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ACTION 17.24 All CGMS members to consider the format used by WMO
for working papers and i1f possible to implement the
change in time for the next meeting of CGMS.
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ACTION 17.25 All CGMS members to include a distribution list with
any exchange of documentation.
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ACTION 17.26 WMO to confirm i1ts willingness to host CGMS XVIII

ACTION 17.27 The Secretariat to inform all members on the date
and place of CGMSXVIII
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M. LIST OF ACTIONS FROM CGMS XVII

ACTION

ACTION

ACTION

ACTION

ACTION

ACTION

ACTION

ACTION

ACTION

ACTION

ACTION

17.1

17.2

17.3

17 .4

17.5

17.6

17.7

17.8

17.9

17.10

17.11

Japan to add EUMETSAT to the distribution list for
GMS quarterly reports.

EUMETSAT to distribute Meteosat Quarterly Reports
to CGMS members.

CGMS members to provide comments on the draft of
the eighth edition of the Consolidated Report
within two months.

The Secretariat to update and distribute the
finalised eighth edition of the CGMS Consolidated
Report to all members in due course.

All CGMS members to study the inforaation provided
on the proposed Chinese FY2 transmission
frequencies to ensure that there are no areas of
possible interference, and to report to the
Secretariat and to the PTT authorities.

The USSR to provide more information on the
operation of experimental GOMS satellites at 14
degrees West and 166 degrees East and if possible
to provide full details of transmission frequencies
to be used during the experiments.

PRC to provide more information on the bandwidth of
frequencies used for HRPT iImage transmissions.

EUMETSAT to request that NOAA investigate ways to
transmit GMS and GOES West image data through the
GOES East satellite.

CGMS Members to report on the progress with the
setting up of EBBs at the next meeting of CGMS.

USA to provide information on the management of its
DCS processing system to CGMS members.

USA to provide CGMS members with further
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ACTION

ACTION

ACTION

ACTION

ACTION

ACTION

ACTION

ACTION

ACTION

17.12

17.13

17.14

17.15

17.16

17.17

17.18

17.19

17.20

information on the potential interference from
vertical profilers.

EUMETSAT and USA to inform other members of CGMS
when the new ASDAR code handling software has been
implemented.

WMO to inform all CGMS members when ASDAR flight
trials are expected to commence.

EUMETSAT to investigate if there are any problems
with the adoption of a digitally encoded header
for WEFAX transmissions and report to CGMS in due
course.

CGMS members to supply any information on
interference to the DCS either to their

SFCG representatives or to the CGMS Secretariat, in
time for the next SFCG meeting (to be held in
November 1988).

USA to invite CGMS members, by the 15 November
1988, to a digital WEFAX working group meeting to
discuss the development of a common specification
and the subsequent implementation plan for digital
WEFAX

ESA to provide CGMS members with copies of papers
produced by the ISCCP calibration centre.

EUMETSAT to provide information to CGMS on the date
and format of the ECMWF workshop on data
assimilation, with particular emphasis being placed
on the problems associated with the derivation of
satellite winds.

All CGMS to determine what type of information
relating to areas of deep convection is required by
the data assimilation community and to report to
the Secretariat within 6 months.

Japan to inform CGMS members on progress made with
the development of new products and, where
possible, to demonstrate their use in extended
range forecasting methods.
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1v.

VI.

VII.

VI

1X.

XI.

X1,

X1,

X1V.

XV.

XVI.

ANNEXES TO CGMS XVI1 REPORT

List of Abbreviations and Acronyms

Working Papers Submitted to CGMS XVII.

Report on Future Satellite Systems - India WP 2.

Report on Future Satellite Systems - USA WP 5.

Marine Observation Satellite - NASDA brochure.

Low-orbit Meteorological Satellite Systems of the USSR
Changes i1n High Resolution Image Dissemination - Japan WP 9.
Further Ildeas on Digital WEFAX- EUMETSAT WP 8.

The Meteosat Meteorological Data Distribution (MDD) Mission -
EUMETSAT WP 10.

Estimation of Ocean Surface Wind for a Typhoon from GMS Cloud
Motion Winds - Japan WP 15.

GMS Meteorological Products - Japan WPs 16, 17 and 18.

Plans for the Dissemination of WWW Data via GMS - Japan WP 21
Addresses for the Procurement of Archived Data.

Contact List for Operational Engineering Matters.

Distribution List for Documents.

Agenda for CGMS XVII.
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LIST OF ABBREVIATIONS AND ACRONYMS
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ITU
JMA
LBR
LR
MCP
METEOSAT
MOP
MOS
MSC
MSG
NAS DA
NESDIS

NGDC
NHC
NMC
NOAA
NSSFC
NWS
OCAP
oD
OWSE
PRC
PCM/PSK
SAREP

SARSAT
SCIC
SDSD
SDUS
SEAS
SFCG
Sl
S-VISSR
SST
TTC
TT&C
USAF
uTcC
VAS
VDUC
VHRR
VISSR
WCRP
WE FAX
WGD
WMO
WP

1A%
WWw
XBT

International Telecommunications Union

Japanese Meteorological Agency

Low Bit Rate data (ERS-1)

Low Resolution

Meteorological Communications Package

European geostationary meteorological satellite
Meteosat Operational Programme

Marine Observation Satellite of Japan
Meteorological Satellite Centre (Japan)
Meteosat Second Generation

Japanese National Space Agency

National Environmental Satellite Data and Information
Service (USA)

National Geophysical Data Centre (USA)

National Hurricane Centre (USA)

National Meteorological Centre

National Oceanographic and Atmospheric Administration
National Severe Storms Forecasting Centre (USA)
National weather service (USA)

Operational Committee of ASDAR Participants
Optical Disc storage

Operational WWW Systems Evaluation

Peoples Republic of China

Pulse Code Modulation/Phase Shift Keying
Synoptic interpretation of cloud data obtained by a met
satellite, WMO code form FM 85-VI

Search And Rescue, Satellite supported facility
Satellite Cloud Information Chart (Japan)
Satellite Data Services Division (USA)
Secondary Data User Station (Meteosat)
Shipboard Environmental (data) Acguisition System
Space Frequency Coordination Group
Satellite-derived Index of precipitation intensity
Stretched VISSR (see below)

Sea Surface Temperature

Telecommand and Telemetry Centre (Japan)
Tracking, Telemetry and Command station

United States Air Force

Universal Time Code

VISSR Atmospheric Sounder

VAS Data Utilisation Centre

Very high resolution radiometer

Visible and Infra-red Spin Scan Radiometer
World Climate Research Programme

Weather fTacsimile

Working Group on Data (CEOS)

World Meteorological Organization

Working Paper

Water Vapour

World Weather Watch

On board transmitter
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WORKING PAPERS SUBMITTED TO CGMS XVII
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EUMETSAT

EUMETSAT-WP-1
EUMETSAT-WP-2
EUMETSAT-WP-3
EUMETSAT-WP-4
EUMETSAT-WP-5
EUMETSAT-WP-6
EUMETSAT-WP-7
EUMETSAT-WP-8
EUMETSAT-WP-9
EUMETSAT-WP-10

INDIA

India-WP-1

India-WP-2

JAPAN

Japan-WP-1
Japan-WP-2
Japan-WP-3-1

Japan-WP-3~2

Japan-WP-4
Japan-WP-5
Japan-WP-7
Japan-WP-8

Japan-WP-9

Review of Action Items

Review of Consolidated Report

Meteosat Second Generation

EUMETSAT Polar System

INSAT relay

GOES relay

Report on ASDAR Coordination meeting

Some Turther considerations on digital WEFAX
Report on Future Satellite Systems

The Meteosat MDD mission

Report on the Status of the INSAT-1 System

Report on Future Satellite Systems

Review of Action Iltems from CGMS XVI
Review of Consolidated Report
Status of GMS-3 VISSR Observations

Status of Geostationary Meteorological
Satellites

Future Satellite System

Status and problems of IDCS
Shipboard weather data via DCS
ASDAR

HR dissemination
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Japan-WP-10 Consideration of digital WEFAX

Japan-WP-11 Renaming of GMS LR-FAX
Japan-WP-12 DCP Data
Japan-WP-13 Dissemination via GTS (SAREP)

Japan-WP-14 Satellite-Winds

Japan-WP-15 Ocean surface wind for a Typhoon

Japan-WP-16 Other Parameters
Japan-WP-17 Index of precipitation intensity

Japan-WP-18 Cloud amount anomaly chart

Japan-WP-19 Coordination of Archiving and Retrievals

Japan-WP-20 Cartridge tape system
Japan-WP-21 Plans for the dissemination of WWW data via GMS

Peoples Republic of China (PRC)

PRC-WP-1 Status of PRC Satellite Systems
PRC-WP-2 Report on Future PRC Satellite Systems
USA-WP-1 Comments on the Agenda

USA-WP-2 Review of Action ltems from CGMS XVI
USA-WP-3 Review of Consolidated Report
USA-WP-4 Report on US Satellite Systems
USA-WP-5 GOES I-M

USA-WP-6 Weatherwatch International

USA-WP-7 Status of IDCS

USA-WP-8 ASDAR update

USA-WP-9 Reviews of IDCS Users®™ Guide
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CGMS XVIl - WP 2
Agenda Item C2
Prepared by India

REPORT ON THE FUTURE SATELLITE SYSTEMS

1. INSAT SYSTEM

INSAT-ID, the next satellite In the INSAT-1 series, 1iIs at an
advanced stage of fabrication. It is expected to be ready by the
end of 1988. Its launch is currently scheduled for March - April
1989 with a Delta 4925 launch vehicle. INSAT-ID will at first be
located at 83 degrees East and eventually it will replace the
currently operational INSAT-1B satellite located at 74 degrees
East.

2. INSAT-11 SYSTEM

During the 1990s INSAT-11 series satellites will replace the
currently operational INSAT-1 satellite in a phased manner. The
first two satellites of the INSAT-11 series are already in 42nd
month of their construction programme. The Tirst INSAT-11
satellite currently under fTabrication is expected to be launched
during late 1990 and the second in late 1991 using the Ariane
launch vehicle. The INSAT-11 satellites will also be 3-axis
stabilised multi-purpose satellites. The meteorological payloads
on INSAT-I11 will consist of:

i) A Very High Resolution Radiometer (VHRR) for imaging the
earth®"s cloud cover in visible and IR channels. The
resolution at sub-satellite point will be 2.0 Km (visible)
and 8 Kms (IR). The VHRR will be for imaging the earth®s
cloud cover over India and adjoining land and sea areas.
There will be a capability for full earth scan with 20
degrees (N-S) X 20 degrees (E-W) scan angle and sector scan
(20 degrees E-W X 4.5 degrees N N-S). Normally VHRR will scan
14 degrees (N-S) X 20 degrees (E-W) Tield of view for most of
the day-to-day operations.
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Future Satellite Systems

Summary and Purpose of Document

The new GOES system will put atmospheric soundings to
operational use, simultaneously with and totally independent of
the imaging mission. Increased use of numerical data will be
supported by the new capabilities of the system. These
important weather missions are joined by the iImportant space
environment monitoring (SEM) mission needs.

The other mission requirements include three additional
services which are also provided simultaneously and indepen-
dently of the other services:

a. an interrogation and relay service for the rapidly
expanding data collection platform operation.

b. a relay service of weather and GOES data satisfied by
the concurrent WEFAX operation and the retransmitted
processed data.

c. an operational search and rescue relay service,
complementing the polar satellite operation.

Finally, the operational weather satellite program has a
history of adding or retrofitting new instruments into existing
spacecrafts. The GOES 1-M, designed with a spacecraft bus to
operate into the 21st century, 1is planned to accommodate such
new instruments important to the overall mission.

Action Proposed

1v-1
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Future Satellite Systems
GOES I-M

The GOES I-M system opens a new generation of operational
environmental satellites in orbit. These satellites will
benefit from newer spacecraft technology and, combined with an
advanced ground system, will provide the operational and
research community with the tools needed for them to move into
the 21st century.

The current National Oceanic and Atmospheric Administration®s
(NOAA™s) geostationary satellite program (GOES NOW) will be
augmented in the 1990"s with the planned launch of GOES-1 and
the subsequent follow on spacecrafts of this series. The new
spacecraft system will provide greater capability and
operational Tflexibility. Attached is a table which compares the
requirements of the new GOES I1-M series and the current "GOES
NOW*™ series in orbit. The new spacecraft system also includes
some unique ground equipment which, when combined with the
modernization of the NOAA command, control, and telemetry ground
system, will provide a new ground capability to satisfy the GOES
mission. Only a brief discussion on the "unique ground
equipment”™ 1is included; the overall ground modernization is not
part of this paper.

The new system incorporates, as the space segment, a three axis
stabilized satellite with separate imager and sounder
instruments. The other instruments, part of the space
environment monitor (SEM) subsystem, are similar to the GOES
NOW. The system involves ground processing of the raw imager
and sounder instrument for radiometric calibration and earth
location information. The processed data is then retransmitted
through the satellite to data users. The SEM data and the other
operational products are transmitted to the user community as
they currently are for the GOES NOW.

The satellite"s configuration consists of a six-sided main body
that carries the command, control, and payload subsystems, a
continuous drive solar array attached to the south panel through
a yoke assembly, a solar sail mounted off of the north panel (to
offset solar pressure torque), and a SEM magnetometer

(redundant) on a boom attached to the antiearth panel. The
telemetry and command antenna is also boom mounted, on the east
panel (all other antennas are hard mounted to the earth facing
panel) .

1v-2
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The SEM performance requirements are similar to the GOES NOW

requirements, except for the energetic particle sensor (EPS).

Two additional Electron channels were added to the EPS. In
addition, the spacecraft was designed to accommodate a solar
X-ray i1mager.

In addition to the solar x-ray imager, there have been other
studies of instruments (e.g., lightning mapper) which may be
considered for the future experimental or operational use of

-3-

SEM

the

program. With a reliable system designed to accommodate growth
in future payloads, the GOES I1-M is ready for the 21st century.



Comparison of the Performance
GOES I-M and GOES

Performance Requirement

1. Spacecraft Operational Lifetime
2. Launch Vehicle Compatibility

3. Spacecraft Separation Weight

4. Launch Network Compatibility

5. Station Keeping, N-S, E-W

6 Station Change @l°/day rate

7. Boost Out of Geo Orbit

8. Magnetometer

9. Solar X-Ray Sensor

10. Energetic Particles Sensor

11. High-Energy Proton and Alpha Part.
12. Telemetry Analog Word Length

13. ' Operating Modes

14. " Bit Rate

15. Command Message

16. " Execute Modes

17. " Bit Rate

18. Communications Subsystem Summary
19. DCPR Repeater

20. DCPI Repeater

21. WEFAX

22. Imager/Sounder Data

23. Search & Rescue Subsystem

Imager Requirements

24. Imager Channel Requirements

25. Earth Location Accuracy of image
26. Visible Channel Data Quantization
27. Infrared ' ' '

28. Data Registration Requirements

Sounder Requirements

29. Sounder Channels

30. Earth Location Accuracy of Sounder
31. Visible Channel Data Quantization

32. Infrared Channel Data Quantization
33. Data Registration Requirements

3A. Operations Ground Equipment

35. Growth Instrument Potential

1V-5

Requirements of
NOW

GOES I1-M GOES NOW
5 years 5 years
Atlas Centaur Delta
2061 kilograms 840 kilograms
DSN/GSTDN DSN/GSTDN
+.1°,+.5° +1. 0°,+.5°
3 times 2 times
Yes No

" Yes

11 It

" (improved) i

1 ii
8 Bits 9 Bits
Normal/Dwell Nor./Dwe./1Inhibi
1000 Bps 188 Bps
48 Bits 8 Bits
Grd/Real Time Grd Verify only
250 Bps 128 Bps
UHF/S/L-Band UHF/S-Band
Three Bands Two Bands
Yes Yes
Continuous Time-shared
Independent It "
Operational Experimental

5 Channel 2 to 5 Time-shar
4 Km no requirement
10 Bit 6 Bit

10 * 8 or 10 Bit
Yes No

19 12

10 Km no requirement
10 Bit i :

13 Bit 10 Bit

Yes No

It
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Marine Observation Satellite
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Marine Observation Satellite (MOS) is Japan’s first eartl
observation satellite developed domestically. It will be part of
system for earth observation by satellite that will contribute t
the effective use of the earth’s resources and the conservatioi
of its environment. Marine Observation Satellite-1 (MOS-1
was launched on February 19, 1987 from the Tanegashimi
Space Center by a N-ll rocket. The MOS-1 b as a succeedini
satellite to the MOS-1 is being developed and will b<
launched in 1990.

It is expected that the data collected by ihree radiometer
and a data collection platform of each satellite will be used no
only to efficiently use marine resources but also to monito
agricultural, forestry and environmental conditions as well.
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Development Purpose and History

The MOS consists of two satellite: MOS-Tand MOS-1 b. The
satellites will use three types of observation sensors to take
pictures of the earth’s surface.

The mission objectives of the MOS-1 are as follows:

« Establishment of fundamental technology for earth observa-
tion satellites

Experimental observation of the earth, in particular the

oceans; development of observation sensors; verification of

their functions and performance

-nX.ymm.w'xy™Tm
AW 1.26x1.48x2.4(m)
2;ilBits/SJU2.0X5.28(m)

+ MOS-1 tMO S-Ibffi 2
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EBasic experiments on the data collection system (DCS)
MOS-1 b is made by refurbishing the MOS-1 proto-type

model and its mission objectives are as follows.

e Succession of earth observation by MOS-1
Establishment of earth observation system operation tech-
nology including synchronous two satellite operation
Establishment of refurbising technology

Major Characteristics
Box type with expanding type solar paddle (one wing)

Shape Body 1.26x 1.48x 2.4(m) Solar paddle 2.0x5.28(m)

Weight Approx: 740kg (at liftoff)

éttitude Three-axis stabilized (controted bias momentum)
ontrol

Mission life 2 years

Reliability 0.5 (after 2 year in orbit)

Launch vehicle MOS-1: N-Il rocket, MOS-1 b. H-l rocket

Launch site Tanegashima Space Center, Kagoshima

Launch date MOS-1 .10:23 a.m. February 19, 1987, MOS-1b : early 1990

Type Sun Synchronous Subrecurrent
Altitude Approx. 909km
Inclination Approx. 99deg.
Orbit Period Approx. 103min.
Recu»rrent 17 days (west-ward shift)
period
Descending

Node Time 10:00~11:00 a.m.

Major Specifications of Mission Equipments
Measurement Equipment

mm NIM  *5740i<g
T (=1>SUul-;UKAT377.4-2<>$>
m mu AT75K)
-yvaynm 23
mmm ~Z$/\MMM/V 0.5A *
111 TOXy's Mos-1:N-1l DXy s.mos-1b :1-1 UXy k
JTJbldtiPff | -
IT+ITSR MOS-1 :BSW62/2~19id, MOS-1b : B§ffl64$
1S is
| 3 X tg909km
HIB ii is. N «99s
M «103»
ns My 172 mmm)
1iS S B iiii
JKAMN
OjllBHl“lIlII ||I||||I|||II|I v-r*aSSSWit
(MESSR) (VTIR) (MSR)
) :SH, XST'fITK
v mm nm nmm SSPiSSSS n%a*,
) nxns n
SSAit (CCDAIIF) ««na
M1KS °RStSE2A> qJti® 1AAS 23GHz"™,
SKSS m2)\§\<
v550 Sffia«900m 23GHz*:*532k([ii
ymm m *&SW**92700m  31GHz* : *523km
*5iookm
M Jifi *51500km *5320km
*5200km)
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it

- P®Myy "Jh 777f—AA'DO© 31 —

77>2 A70

400MHZE (7yyy>m

yyy)

iz X fit

Hs ISTTit
Si D1-7GHz"t (VOX

i Measure-  ~]~Multispectrai . Visible and Ther- j Microwave Scan-
ment Electronic Self mal Infrared nmg Radiometer
Equipment Scanning Radiometer (VTIR) (MSR)

Radiometer
(MESSR)
Measure- Air, Sea Clouds, Temperature of ~ Sea surface.
ment objec- ocean surface Water vapor.
tives Snowfall
Scanning Electronic (using CCD)  Mechanical Mechanical
method
Wavelength,  Two visible bands. ~One visible Band. —  23GHz band.
Frequency Two near-infrared Three thermal 31GHz band
bands infrared bands
Resolution Approx. 50m Visible range: 900m, 23GHz  band: Approx 3"
Thermal km
infrared. 2700m 31GHz band. Approx.23km
Swatch Approx. 100km Approx. 1500km Approx  320km
width area (Approx. 200km when

both systems are oper-
ated)

Transponders for Data Collection System

1 Function Relay of data from data collection platform
Method Random access phased remodulator
Operating 400MHz band (uplink) and 1.7GHz band (downlink)
frequency
band
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Conceptual design and Prelimanary design for the MOS-1 were carried out from 1977 to 1979.
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Picture data obtained from the MOS will be distributed to
universities, research institutes and other user institutions
so that that they can perform the many different kinds of
experiments that will lead to the establishment of an earth
observation technology. Many foreign countries have re-
quested the use of these data. Anticipation is high that
good use can be made of the visual, infrared and microwave
image data from space to monitor water and air pollution
and to survey conditions in farm cultivation, marine and
water resource use.
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Annex VI

LOW-ORBIT METEOROLOGICAL SATELLITE SYSTEMS OF THE USSR



A. LOW-ORBIT METEOROLOGICAL SYSTEMS

le METEOR-2 OPERATIONAL METEOROLOGICAL SATELLITE SYSTEM
1-1 System outline, status and plans
1.1.1 METEOR-2 operational meteorological satellite system

Number of satellites in the programme: two or three satellites will
be in orbit and operational at any one time: to date, 17 satellites have been
launched, and one or two are to be put up every year.

There are receiving and processing complexes in Moscow (USSR State
Committee for Hydrometeorology main computing centre), Novosibirsk and
Khabarovsk (regional computing centres).

The earth complex is planned and controlled by the main computing
centre.

There are independent information receiving stations in the USSR, the

Arctic, the Antarctic and on research vessels, a total of about
95 stations in all.

- Information is received and processed at each regional computing
centre and"is transmitted by telecommunication link to the main
computing centre in Moscow. The information is disseminated through
telecommunication links.

1.1.2 Name of satellites:

METEOR-2 No. 1, METEOR-2 No. 2, METEOR-2 No. 3 and so on.

1.1.3 Description of future work:

The system will operate till 1990, and will then be replaced by the
METEOR-3 system.

1.2 Programme objectives
To obtain, on a regular basis, global data on the distribution of
cloud, snow and ice cover and surface radiation temperatures twice

daily at times close to the synoptic (0300 and 1500 Moscow time);

- To obtain, on a regular basis, regional data on the distribution of
cloud, snow and ice cover;

To obtain, on an experimental basis, global data on the vertical
temperature and humidity distributions in the atmosphere;

To observe, on a regular basis, fluxes of penetrating radiation in
near-Earth space.

1.3 Authority in charge of the programme:

USSR State Committee for Hydrometeorology

(MWW 3909)
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IK Images are obtained using a scanning IR radiometer in the
8-12 vim atmospheric transparency window, which, with a scanning angle of
108°, gives a swath width of 2800 km with a spatial resolution of 8 km at
nadir. The data obtained using the IR radiometer, besides being used in the
synoptic analysis, undergo special processing in order to obtain a sea-surface
temperature chart.

To obtain data on atmospheric temperature and humidity conditions,
there is a multichannel scanning IR radiometer on board with spectral channels
corresponding to the absorption bands of water vapour (one measurement in the
18 vm band) and carbon dioxide (six measurements in the 15 vm band), and
to the window of transparency (two measurements in the 11 ym band) and ozone
(one measurement in the 9.6 ym band). The multichannel IR radiometer has a
scanning angle of 45° and a nadir resolution of 37 km. There are
25 measurements per scanning line.

Data on fluxes of electron and protons of various intensities are
provided in both stored and storm modes by a system of measuring apparatus.

Space survey data in the form of IR and visible images from
satellites in the METEOR-2 system arrive in two forms: as stored images (with
storage beforehand in on-board memory) and as direct transmissions (with
direct transmission to the receiving station). The first mode is designed to
produce surveys of any area on Earth, while the second is for making
operational surveys within the limits of the areas of radio visibility of the
receiving stations. The data transmitted by the satellite in stored mode and
in direct mode in the HF range are accepted only by the main and regional data
receiving and processing centres in Moscow, Novosibirsk and Khabarovsk. Data
transmitted in direct mode in the VHF band are accepted by a large network of
independent information receiving stations.

2.3.2 Atmospheric temperature and humidity sensing

Radiometric measurements from the satellite of radiation emanating
from the surface-atmosphere system below, i.e., spectrometric information,
form the basis for the remote temperature sensing of the atmosphere, i.e.,
obtaining quantitative data on the vertical distributions of temperature T(p),
and humidity (p) from which a relative geopotential Hp(p)can be derived.

Two types of method are used in the thematic processing of satellite
radiometry data for remote temperature sensing: solving the inverse problem,
and the regression method of estimating T(p) and (p).- The First method is
based on solving, numerically, the integral IR radiation transport equation
which describes the relationship between the radiation recorded at the upper
boundary of the atmosphere and the unknown vertical profile parameters T(p)
and (p)- The regression method of estimating T(p) and (p) is based on
statistical estimates of the unknown parameters as functions of the
measurements recorded.

The reliability of remote temperature sensing results depends in the
main on the measurement composition and conditions. Remote temperature
sensing data give the thermal structure of the atmosphere (below 10 Pa) with a
mean accuracy of the order of 2.0-2.5°C in cloud-free or nearly cloud-free
conditions, and can be used for partial compensation of traditional
(radiosonde) data in numerical weather analysis and forecasting systems.
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Remote temperature sensing data which have been edited by interactive
processing procedures can supplement and refine the standard information on
regions with small-scale structure in their meteorological element fields.

Spectrometric information is processed operationally in the receiving
and processing centres at Obninsk, Novosibirsk and Khabarovsk. The results of
interpretation, in the form of SATEM summaries (relative geopotential and
humidity data), are transmitted on a regular basis through the
telecommunication channels of the automatic data transmission system to Moscow
and are added to the hydrometeorological databases of the State Committee for
Hydrometeorology. The volume of information from one orbit is 10™ bytes,
and up to 1.3 x 106 bytes may arrive per day. The information is received
at the USSR Hydrometeorology Centre at about 5 and 1700 h for the main
synoptic times of 0 and 1200 h (Moscow time).

2.3.3 Sea- and ocean-surface temperature sensing (SST)

Two types of method are used in processing IR information to
determine SST: correction of satellite radiation temperature measurements
using a transport equation (transfer function method), and the regression
estimation method. The transfer function method includes, as separate stages,
calculation of the transfer function on the basis of a transport equation, and
temperature, humidity, ozone and aerosol data followed by correction of the
measured radiation temperatures using transfer functions. Where there is no
current data on the meteorological parameters, estimates of their climatic
means and the transfer functions, computed once, are used to form a global
catalogue, which is then included in the processing technology.

The regression method for estimating SST includes stages for forming
representative '"'satellite radiation temperature-ship temperature"™ cycle
excerpts for individual regions, calculation of regression coefficients for
these regions and compilation of an SST regression estimate and numerical SST
charts. Preliminary stages in putting these methods into effect are splitting
the mass of satellite measurements into the headings "water-land" and
"clear-cloudy™.

The end product of the thematic processing of IR information is a
numerical SST chart (disseminated over the automatic data transmission network
by computer): the characteristics of these charts are shown in Table 1.

Table 1

Characteristics of the results from IR information processing

Parameters Land- and sea-surface temperature
charts
Resolution over area, km From 20 to 250

Size of output to automatic
data transmission system From 1: (2.50106) to 1:(300106)

Size of blank chart, mm 300 x 310

(W 3909)



4( *(805)080,< -6 +5,(880,( 15,5 1(.(31+ -3 ,4( 2-'-+0,0-3 -6
A('(5+*((3,+ - +0378(A24533(8 *510-'(,(*+> A( *--,A'(53A+=:5%(
(** 03 1(,(*035,0-3 0+ ;A T> 531 A ;T 6+'8,024533(8
*510-'(,(*+ DO3 28-:1A6*(( 531 3(5*8< 28-:1A6*(( 2-310,0-3+@  4( *(805)080,<
-6 15,5 O+ +8074,8< 9-*+( 03 ,A4( ,*-.02+ 5+ 5 *(+:8, -6 ,4( 8-9 1(7*(( -6
35,58 5,'-+.4(*02 ,(.(*5,:*( /5*05)080,< 531 ,4( 4074 5,-+.4(*02 4:010,<

A *-1:2,+
35110,0-3 ,- ,4( 036-*'5,0-3 '(3,0-3(1 5)-/(> ,4( 15,5 *(2(0/037
531 .*-2(++037 +,5,0-3+ .*-/01( :+(*+ -3 5 *(7:85* )5+0+ 90,4 ,4( 6-88-9037
'5,(*058+&

4-,-'-3,57(+ -6 28-:1 531 +:*652( 0'57(+ -6 ,4( 3-*,4(*3 531
+-,4(*3 4('0+.4(*(+> :*5+05 531 ,4( ,*-.02+S

(*0258 28-:1 ,-. 4(074, 245*+S

4-,-7*5.402 245* + -6 +(5 02( 2-310,0-3+&

3-9 2-/(* 800, 245%+S

(.45358<+0+ 245* + 531 1(/(8-.(3, -6 28-:1 6-*5,0-3+S
5):85* 15,5 -3 28-:1 5'-:3, 5, *(7:85* 7*01 '(+4 .-03,+S

5):85* 15,5 -3 68:2(+ -6 .(3(,*5,037 *5105,0-3 -6 /5*0-:+
03,(3+0,0(+

4( A +5,(880,( -*)0,58 15,5 3((1(1 6-*! '()(* 2-:3,*0(+
- *(2(0/( /0+0)8( +.(2,*:' ,(8(/0+0-3 0'57(+ 03 VHF 10%(2, ,*53+'0++0-3 '-1(
5%( ,*53+'0,,(1 -/(* ,4( 4( -*)0,58 15,5 5*( 10++('035,(1 03 FANAS
2-1(1 6-* (/(*< 60*+, 531 ,40*1 :(+15< -6 ,4('-3,4

07358+ ,*53+0,,(1 6* ,4( +5,(880,( 45/( ,4( 6-88-9037
245*52 (*0+,02+&

07358 245*52,(*0+,02+&

5%*0(* 6%(=:(32<& 531 $; U
-1:85,0-3 <.(& FM

(/05,0-3& V ; EU

88-25,(1 )531901,4& V;: EU

510- ,*53+'0,,(* -,.;, .-9(*& , 8(5+, ;!



3.2 Characteristics of the low-frequency television image signal:

Subcarrier frequency: 2400 Hz + 10%

Subcarrier modulation: AM with a modulation coefficient of
up to 90%, maximum amplitude
corresponding to "white" level

Automatic control signals: A line phasing signal is
transmitted by amplitude modulation
of the subcarrier at 256 Hz with a
relative instability of 50010-6
or better and a modulation
intensity of close to 100%: length
of phasing signal 90-100 ms

3.3 Characteristics of the television image recording device:
Interaction index: 264
Scanning rate: 120 lines/min
Scanning density: 3.8 lines/mm
Image size: 195 x 290 mm
Number of grey levels: At least 12
Scanning direction: Right to left
3.4 Characteristics of the low-frequency IR image signal:
Subcarrier frequency: 2400 Hz
Subcarrier modulation: AM with a modulation coefficient of

up to 90%, maximum amplitude
corresponding to "white" level

Automatic control signals A line phasing signal is
transmitted by amplitude modulation
of the subcarrier frequency at
512 Hz with a relative instability
of 5 10~6 or better and a
modulation intensity of close to
100%: length of phasing signal
150-200 ms
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3.5 Characteristics of the IR image recording device:

Interaction index: 70

Scanning rate: 20 lines/min

Scanning density: 1 line/mm

Scanning direction: Right to left

Number of grey levels: At least 8

Size of image: 148 x 290 mm
4. DATA COLLECTION AND DISTRIBUTION

There is no collection and dissemination of DCP data from METEOR-
satellites.
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1.3 Authority in charge of the programme
USSR State Committee for Hydrometeorology
1.4 Authority operating the system

State Scientific and Research Centre for the Study of Natural

Resources
1.5. Orbit
Height: 1200 - 1250 km
Inclination: 81-83°
Period: 110 minutes
Type: Circular near-polar
2. REMOTE SENSING
2.1. Sensor description

A scanning telephotometer for direct transmission of images in the
visible spectrum (0.5-0.7 pm), giving a swath width of at least 2600 km at a
resolution of 1.0 x 2.0 km or better at the sub-satellite point.

A scanning telephotometer for global survey mode in the visible
spectrum (0.5-0.7 pm), giving a swath width of at least 3100 km and a
resolution at sub-satellite point of 0.7 x 1.4 km or better.

A scanning IR radiometer for direct image transmission and global
survey mode (spectral range 10.5-12.5 pm), giving a swath width of at least
3100 km. Nadir point resolution 3 x 3 km.

The on-board processing system corrects geometrical image distortion
and forms two data streams:

Video information for transmission to independent image receiving
stations in the 137 MHz band (1000 pixels per line):

Video information for obtaining global cloud cover images in
numerical form (256 pixels per line).

It is proposed that in future the total volume of information
received should be transmitted (2400 pixels per line) in the 1.7 GHz band.

A scanning IR radiometer for global survey mode (spectral range
8-12 pm) providing a swath width of at least 3100 km. Resolution at the
nadir point 10 x 10 km..

A multispectral scanning IR radiometer (10 channels between 9.6 and
15.2 pm and 18 pm) for atmospheric temperature and humidity sensing.
Swath width 1000 kmn, surface resolution 50 km.

A radiation measuring complex for recording fluxes of protons and
electrons with threshold energies from 0.15 MeV to 90 MeV.

There is an experimental complex for measuring total ozone content
and vertical ozone distribution in individual regions.

(ww 3909)
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2.2. Signal characteristics:

Carrier frequency: 466.5 MHz
Modulation type: FM
Allocated bandwidth: + 120 kHz
Radio transmitter output power: 10 W

2.3 Operational products

2.3.1 Image products

The measuring systems on the METEOR-3 meteorological satellites are
designed to obtain global data with a frequency of once or twice a day; after
suitable processing, these data go to meet the requirements for operationally
accessible hydrometeorological information (images of cloud, snow and ice
cover in the visible and IR regions, sea-surface temperatures, temperature
profiles and so on) of the forecasting organizations of the USSR State
Committee for Hydrometeorology and a number of economic organizations. The
television images are obtained using a scanning photometer operating between
0.5 and 0.8 pm at a scanning angle of 90°, which corresponds, at an orbital

distance of about 950 km, to a swath width of 2100 km at a sub-satellite
resolution of 2 km.

IR images are o tained using a scanning IR radiometer in the
8-12 pm atmospheric transparency window, which, with a scanning angle of
108°, gives a swath width of 2800 km with a spatial resolution of 8 km at
nadir. The data obtained using the IR radiometer, besides being used in the

the synoptic analysis, undergo special processing in order to obtain a
sea-surface temperature chart.

To obtain data on atmospheric temperature and humidity conditions,
there is a multichannel scanning IR radiometer on board with spectral channels
corresponding to the absorption bands of water vapour (one measurement in the
18 pm band) and carbon dioxide (six measurements in the 15 pm band), and
to the window of transparency (two measurements in the 11 pm band) and ozone
(one measurement in the 9.6 pm band). The multichannel IR radiometer has a
scanning angle of 45° and a nadir resolution of 37 km. There are
25 measurements per scanning line.

Data on fluxes of electron and protons of various intensities are
provided in both stored and storm modes by a system of measuring apparatus.

Space survey data in the form of IR and visible images from
satellites in the METEOR-3 system arrive in two forms: as stored images (with
storage beforehand in on-board memory) and as direct transmissions (with
direct transmission to the receiving station). The first mode is designed to
produce surveys of any area on Earth, while the second is for making
operational surveys with the limits of the areas of radio visibility of the
receiving stations. The data transmitted by the satellite in stored mode and
in direct mode in the HF range are accepted only by the main and regional data
receiving and processing centres in Moscow, Novosibirsk and Khabarovsk. Data
transmitted in direct mode in the VHF band are accepted by a large network of
independent information receiving stations.
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these regions and compilation of an SST regression estimate and numerical SST
charts. Preliminary stages in putting these methods into effect are splitting
the mass of satellite measurements into the headings "water-land" and
"clear-cloudy".

The end product of the thematic processing of IR information is a
numerical SST chart (disseminated over the automatic data transmission network
by computer); the characteristics of these charts are shown in Table 1.

Table 1

Characteristics of the results from IR information processing

Parameters Land- and sea-surface temperature
charts
Resolution over area, km From 20 to 250

Size of output to automatic

data transmission system From 1:¢(2.5 106) to
1:(300106)
Size of blank chart, mm 300 x 310

The reliability of satellite SST data depends on the composition of
the measurements. For single-channel IR radiometers, the root-mean-square
error in SST determination is 1.5-2.0°C, and 1.0-1.5°C for multichannel IR
radiometers (in cloud-free and nearly cloud-free conditions). The reliability
of SST data is slightly worse in the tropics as a result of the low degree of
natural atmospheric temperature variability and the high atmospheric humidity.

2.3.4 In addition to the information mentioned above, the data receiving
and processing stations provide users on a regular basis with the following

materials:

Photomontages of cloud and surface images of the northern and
southern hemispheres, Eurasia and the tropics;

Numerical cloud top height charts;

Photographic charts of sea ice conditions;

Snow cover limit charts;

Nephanalysis charts and development of cloud formations;
Tabular data on cloud amount at regular grid mesh points;

Tabular data on fluxes of penetrating radiation of various
intensities;

Summaries in SATEM code giving atmospheric temperature and humidity
sensing data.

(WwWwW 3909)
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#

DIRECT DATA TRANSMISSION

The METEOR-3 satellite orbital data needed for VMO member countries

to receive visible spectrum television images in VHF direct transmission mode
are transmitted over the GTS. The orbital data are disseminated in FANAS
coded form every Tfirst and third Tuesday of the month.

Signals transmitted from the satellite to independent receiving

stations have the following characteristics:
3.1 Signal characteristics:

Carrier frequency: 137.3, 137.4 and 137.85 MHz

Modulation type: FM

Deviation: +15 kHz

Allocated bandwidth: + 50 kHz

Radio transmitter output power: At least 5 W

3.2. Characteristics of the low-frequency television image signal:

Subcarrier frequency: 2400 Hz +10%

Subcarrier modulation: AM with a modulation coefficient of
up to 90%, maximum amplitude
corresponding to "white" level

Automatic control signals: A line phasing signal is
transmitted by amplitude modulation
of the subcarrier at 256 Hz with a
relative instability of 5010-6
or better and a modulation
intensity of close to 100%: length
of phasing signal 90-100 ms

3.3. Characteristics of the television image recording device:

Interaction index: 264

Scanning rate: 120 lines/min

Scanning density: 3.8 lines/mm

Image size: 195 x 290 mm

Number of grey levels: At least 12

Scanning direction: Right to left

(ww 3909)
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CHANGES IN HIGH RESOLUTION IMAGE DISSEMINATION - JAPAN WP 9
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Coordination of Data Dissemination

The stretched VISSR digital data dissemination has been carried out
since March 1988. In WO/RA 11, there are 6 Members to have received HR-
FAX. As of July 1988, 3 Members have received already the stretched VISSR
data and the others are now under preparation.

From January 1989v full disk VISSR observation will be carried out for
all observations and HR-FAX dissemination via GMS will be discontinued. In
case of system maintenance (02UT) and 15 minutes interval special typhoon
observation (05UT), full disk VISSR observation will be changed to northern

hemisphere observation.

The current observation and dissemination schedule and the new sche-
dule as from January 1988 are shown in Fig. 1 and Fig. 2 respectively.



3 1A

ABBREVIATIONS:
1531 VISSR OBSERVATION- --V: REGULAR VISSR OBSERVATION, ~ W:VISSR OBSERVATION FOR WIND EXTRACTION,

% F?-WG :15 MINUTES INTERVAL SPECIAL_TYPHOON OBSERVATION.

EEZ3 HR-FAX DISSEMINATION - IR I FRARED, _VS:VISIBLE DK DISK NT: MERCATO HANAM : MANUAL _AMENDMENT
F-- LWEFAX DISSEMINATION - 1,J :POLAR- STEREO ARQUND JA A,B,C,D:FOUR SECTORIZED IR DISK,  M:VANAM
nasag OTHERS---------- TRRR TRILATERALON RANGE AND RANGE RATE, EXP VISSR EXPANDED NODE.

Fig. 1 GMSS SCHEDULE (HR-FAX & SV OPERATION, ~ DEC. 1988)
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Annex VIII

FURTHER IDEAS ON DIGITAL WEFAX - EUMETSAT WP 8
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DISSEMINATION VIA SATELLITE

FURTHER IDEAS ON DIGITAL WEFAX
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Basic Considerations

In order to guarantee the availability of low cost User stations
for digital WEFAX, the following basic items should be
considered:

- Digital WEFAX should become an international standard

- The standard should make use of existing
international standards in telecommunications and
data processing wherever possible

- The antenna size of User stations should not exceed a
diameter of 2 m (desirable would be antenna sizes
between 1 and 1.5 m)

- Packetized transmission techniques should be applied
to allow the sequential transmission of data of
various origin

- Forward error correction algorithms should be applied
to improve the link quality

Technical Baseline

Frames

All data should be transmitted in data packets corresponding to
an international standard. The most suitable standard with the
maximum distribution is given by the OSI model. HDLC type frames
could be used for the sequential transmission of the various
data. Fields like "opening flag"”," closing flag", control, and
information fields could be used iIn the standard way, the address
field could be used to indicate the type of data. The "frame
check sequence fTield” would indicate data failures within the
frame.

The selection of HDLC would allow that all tasks like formatting,
generation of flags, frames and check sequences, zero insertion
etc could be performed by commercially available large integrated
circuits.

VIl 2



The frame size should, be selected in such a way that there is a
relation between line and frames. This does not automatically
imply that the information of one image line has to be
transmitted within one HDLC frame. Several frames could be used
to transmit one image line information.

The frame size has to be determined as a trade off between the
most effective data transmission and the acceptable loss of
information before resynchronisation.

Formats

To allow for the time bit synchronisers need to acquire data each
format should start with a sequence of opening flags.

After completion of this sequence the address field would be
sent. This fTield would indicate which type of data is contained
in the following information field.

The control fTield should be used as a frame counter.

The information field should contain the actual data, i.e. image,
alphanumeric, or graphical data.

HDLC frames include a frame check sequence which is transmitted
after the information field. All available HDLC processing
equipment is able to decode this polynom automatically.

All frames should be concluded by the closing flag which 1is

identical to the opening flag. Between consecutive frames the
closing flag could be used as the opening flag of the next frame.

Data to be transmitted

The TfTollowing data should be transmitted via digital WEFAX:

- Image Data of various spacecraft

- Alphanumeric Data (DCP, calibration figures,
atmospheric soundings, cloud track wind data, sea
surface temperatures, selected GTS type data etc)

- Grid and Coastline Information

vill - 3
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Modulation

There are several candidates for the modulation of digital WEFAX
information. The most suitable schemes seem to be

PCM/NRZ/BPSK or
PCM/NRZ/QPSK

Detailed studies on the relation between the selected modulation
scheme, the available bandwidth, the power constraints and the
acceptable User station front end specifications have to be
performed before a final decision on the selected modulation
scheme could be taken.

Forward Error Correction

Forward Error Correction should be applied on digital WEFAX
transmissions. The addition of a Reed Solomon or Viterbi FEC will
add approximately 20 % overhead to the data, but will increase
the link quality in such a way that the original station design
would have to cater for a bit error rate of 10 E-4 only. The FEC
would iWImprove in this case to a BER of 10 E-6 or even 10 E-7.
The actual transmission rate to obtain a net data rate of

64 kbit/sec would therefore be around 76 kbits/sec.

User Station Layout

With the given spacecraft performance data a BER of 10 E-4 could
be obtained for a data rate of 76 kbit/sec by a User station with
a G/T figure similar to the present one for METEOSAT Secondary
Data User Stations (G/T = 2.5). This would allow the use of fixed
antenna with diameters less than 2 m.

Although commercial receivers for the recommended modulation
types are available it would be recommended to develop special
WEFAX PCM-receivers with demodulators for BPSK or QPSK and
suitable bit synchronisers or preprocessors. The reproduction
costs of these digital WEFAX receivers should be slightly higher
than commercial FM receivers as used for present WEFAX
receptions.

Vill- 5



Present WEFAX satellite receiving stations could be modified by
replacing the receiver/demodulator and by the addition of bit
synchroniser and preprocessors. FEC and HDLC processors are
commercially available. The processing part of existing WEFAX
stations could be maintained and, if reguired, extended by
additional hardware and software to cope with the higher data
rate and additional information.

Strategy

IT the basic specifications for digital WEFAX could be agreed,
the development of User station modules like receiver,
demodulator, and bit synchroniser should be jointly contracted.
The same could apply for User station software packages to be
operated on standard hardware.

Digital WEFAX could then be introduced in parallel to present
WEFAX by making use of transmission capacity in a time sequential
mode. After an introduction period the analogue WEFAX should be
gradually reduced and digital WEFAX at the same time extended.

VIIl - 6
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THE METEOSAT METEOROLOGICAL DATA DISTRIBUTION (MDD) MISSION -
EUMETSAT WP 10
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The Meteorological Data Distribution (MDD) Mission

of METEOSAT
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The transponder will operate simultaneously with the iImage
dissemination utilizing the electronically despun antenna (EDA),
hence the radiated power iIs shared between the two services.
This power sharing will not have any effect on the performance of
Primary Data User Stations (PDUS) and Secondary Data User
Stations (SOUS) which meet the requirements for merit factor for
the METEOSAT System specifications. These merit factors are

PDUS 10.5 dB/deg Kelvin

SDUS 2.5 dB/deg Kelvin.
The figure for MDD User Stations Iis:

MDD 6.0 dB/deg Kelvin.
The coverage area is expected to be approximately 78 degrees from
the sub-satellite point at O degrees longitude and O degrees
latitude.
The mission performance specification calls for 95% availability

of the data link for User stations located at or within the 5
degree elevation contour.

3. MDD User Station Design
The basic MDD User Station consists of

- Antenna (appr- 2m diameter)
- Low Noise Amplifier

- Downconverter

- PM Receiver and Demodulator
- Bit Synchronizer

- HDLC Frame Preprocessor

- Microcomputer

- Display Unit

- Printer

- Facsimile Hardcopy Unit

I1X-2



3.1 Antenna

The required merit figure G/T of 6 dB/Kelvin can be accomplished
by usage of a parabolic antenna of approximately 1.8 to 2.4 m
diameter with a linear polarized feed suitable for the MDD
frequency band. The selection of the antenna size depends on the
quality of the following front-end equipment and the location of
the User station within the METEOSAT field of view.

Due to the fact that the MDD mission frequency band (1695.6938 to
1695.7874 MHz) 1is very close to the image dissemination
frequencies (1691 and 1694.5 MHz) it is possible to share antenna
and feed with existing SDUS and PDUS stations if the required
merit figure can be satisfied.

The antenna pointing mechanism has to cover elevations from
approximately 2 up to 90 degrees.
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Estimation of Ocean Surface Wind for a Typhoon
from GMS Cloud Motion Wind
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Estimation of Ocean Surface Wind for a Typhoon from GMS Cloud
Motion Winds (Summary)

September 1988

Takashi Ohshima, Hiroyuki Uchida and Tadaaki Hamada
Meteorological Satellite Center, Kiyose, Tokyo
Shingo Osano
Japan Meteorological Agency, Chiyoda-ku, Tokyo

1. Introduction

A method of estimating ocean surface winds for a typhoon using the
cloud motion winds derived from short-time interval iImages has been
developed at Meteorological Satellite Center (MSC) of JVA.

The ocean surface wind in a typhoon area is one of the most important
data of ship"s safe sailing, and the most useful data when the Forecast
Department of JMA issues the tropical cyclone forecast, warning and
advisories. The ship reports and the radiosonde winds observed by stations
on islands have been mainly used to estimate the ocean surface wind for a
typhoon. However, those data are mostly available along ship routes and
the isiands.

The cloud motion winds from satellite images are useful source iIn the
data sparse area over the ocean. ITf the low-level cloud motion winds can
be used to estimate the wind field of a typhoon, it Is expected to
contribute to a better issue of the tropical cyclone forecast, warnings and
advisories.

In order to use the cloud motion winds iIn a typhoon area, it should
be considered that ; @ number of the low-level cloud motion winds derived
routinely is not sufficient to analyze the wind field for a typhoon and
@ conventional method of estimating the surface winds from the low-level
cloud motion winds is not established in a typhoon area It has been
investigated to solve these problems.

2. High Density Derivation of the Low-level Cloud Motion Wind from the
Short-time Interval GMS Images.

The cloud motion winds are derived routinely using 30-minute interval
sequential WImages from GMS at MSC. However, it is difficult to derive
automatically the low-level cloud motion winds from 30-minute interval
images iIn a typhoon area, because the low-level target clouds are liable to
be covered by the cirrus and change considerably their shape iIn a typhoon
area.

In order to iIncrease the number of the low-level cloud motion winds in
a typhoon area, thirteen sets of the short time interval images were taken

X -
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4. Conclusion

If the cloud motion winds for a typhoon are derived from the short
time interval images, It is expected that a large number of them be derived

automatically, and that ocean surface wind in the typhoon area be estimated
from the cloud motion winds.

For further confirmation of the results described in this paper, the
15-minute interval imaging and the low-level cloud motion wind derivation
have been routinely carried out whenever there is a typhoon iIn the western
Pacific Ocean of the northern hemisphere in 1988 typhoon season.
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Fig- 2 The speed profile of the lon
leel cloud motion wind, the ship
wind and the aerological wind as a
function of a distance from the
typhoon center.

The lon-level cloud motion winds
from the 15-minute interval Images
are plotted. The ship wind and the
aerological winds are the same as iIn
Fig. 1

Fig.- 1 The lon-level cloud motion
winds on 14 October 1987 for Typhoon
Kelly, the ship wind and the
aerological wind.

The ship winds and the
aerological winds at 850mb level on
06 UT are used.

@ The low-level cloud motion winds
are derived from three consective
images observed at an interval of
7.5-minute.

GO Sae a (@), except with an
interval of 15-minute.

© Sae a (@), except with an
interval of 30-minute.



— — SAT. (N=2087) 50N - OON

Fig. 3
(& The mean “relative direction (see Fig. 3(b))" of winds at interval of

100km from the typhoon center.
Thin line shows that of the low-level cloud motion winds and thick

line that of the ship observed winds.

(b) Relative direction
This is a relative angle of the wind vector to the direction of the

tangential line, drawing a circle round a typhoon center. The side which
gets into the center of a typhoon at the base of tangential line is minus
angle of direction.

— SAT. (N=2087) 50N - OON
» SHIP IN* 71 4) 1987.0S.29 - 10-16

Fig. 4 Same as Fig. 3(a), but for the wind speed.

=8



Annex XI

GMS METEOROLOGICAL PRODUCTS - JAPAN WPs 16. 17 AND 18



!
"HE%& '#() *
+#,&+#% -. 1&,&%

COORDINATION OF METEOROLOGICAL PARAMETER EXTRACTION

Other Parameters

Status Report of GMS Meteorological Products
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Sea-ice FAX : Enhanced picture for sea-ice detection.

NOAA Sea Surface Temperature Chart : Mean sea surface temperature
map from NOAA data processing.

NOAA Sea Ice FAX : Enhanced picture for sea ice detection.

NOAA Vertical Sounding Data : Vertical temperature and humidity
profiles.



Table 1

Available on the GTS
PRODUCTS
Cloud Motion Vectors
Sea Surface Temperature
Typhoon Analysis, center location
(special hourly observation)
,typhoon intensity
For Domestic users
Cloud Amount Data
Mean TBB Data
Infra-red Mesh Data
Satellite Cloud Information Chart
Sat. Meteor.

Analysis Information

Satellite-derived Index of
Precipitation intensity

VTR of Image Movie

VISSR Histogram Data

Cloud Mesh Data
Photographic Negative Film
Sea Surface Temperature FAX

Sea lce FAX

NOAA Sea Surface Temperature Chart

NOAA Sea lIce FAX

NOAA Vertical Sounding Data

For WMO/WCRP

ISCCP AC Data
Bl and B2 Data

GPCP Data

GMS METEOROLOGICAL PRODUCTS

OUTPUT FREQUENCY
4 times/day
1 time/5 days and month
8 times/day

(24 times/day)
4 times/day

1 time/5 days, month and 3 months
1 time/5 days, month and 3 months
4 times/day

8 times/day

4 times/day and occasionally

24 times/day in preparation

8 and 24 times/day
8 times/day

8 times/day

8 and 24 times/day
1 time/day

2 times/day

1 time/5 days

2 times/day

2 times/day

ol

times/month
8 times/day

1 time/5 days

X1-4

DATA DISTRIBUTION

SATOB via GTS

SATOB via GTS

SAREP via GTS
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Satellite-derived Index of Precipitation Intensity

MSC has been developing a technique to estimate precipitation intensi-
ty from GMS data. The value estimated is called Satellite-derived Index of

Precipitation Intensity (SI).

In advance, several look-up tables are calculated based on the regres-
sion analysis of GMS data and digital radar reflectivity data.
Detailed technique is reported In CGMS XV Japan WP-14.

After GMS raw data s converted to 5km x 5km grid value fully covering
Japanese Islands (see Figure 1), the Sl is calculated referring to the
look-up tables. The Sl is disseminated to the Forecast Division of JVA
within a few minutes after the GMS observation and is utilized for short-
range forecast of precipitation as supplemental data outside of the effec-

tive radar coverage.

The SI will be started In hourly operational basis from March 1989.
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Cloud Amount Anomaly Chart
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This s a new product aiming t monitor the climate system. MSC
produces three kind of high cloud anomaly charts in the period of 5-day,
monthly and 3-monthly by using GMS infrared data Those charts has been
disseminated in quasi-real-time via land line since July 1988 and has
imparted a reliable information for various range forecasts.

The derivation of normal is shown iIn Attachment.

Caption

Fig- 1 As a sample, high cloud monthly mean anomaly chart for January 1983
in the most remarkable El Nino period in our own century IS shown.
It is well indicated that active convective area In the tropics shifts
from the western Pacific to the central Pacific with the degeneration

of the Walker circulation.
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DERIVATION OF CLOUD AMOUNT NORMAL CHART
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PLANS FOR THE DISSEMINATION OF Www DATA VIA GMS - JAPAN WP 21
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CGMS-XVI WP-21
Agenda Item: J
Prepared by Japan

Plan of Dissemination of WW data, via GMS

1. Purpose

To widely disseminate WW/GDPS data, Grid Point Value(GPV) and
pictorial forms from RSMC/Tokyo, JMA plans to use GMS"s WEFAX frequency
band by multiplexing the WW data.

2. Merit
IT an additional processing system be attached to the present WEFAX

receiving equipment at S-DUS station in the GMS coverage, large amount
of WW data can be disseminated without upgrading the current meteorolo-
gical telecommunication system.

3. Time schedule
The future schedule of information service via GMS is shown in

Table 1

4. Technical back ground

Basically, we will use a mul tipiexed system for S-band transmitting
both the cloud image (WEFAX) and WW data in the same band width (See
Fig-1).

At a receiving station, the antenna of S-DUS receives the multip-
lexed signal on S-band. In order to process and obtain WEFAX cloud
pictures, the present S-DUS equipment can be used without any change or
modification, regardless to reception of the multiplexed signal.

On the other hand, for picking up the WW/CGDPS data, one needs to
have an additional system to detect and process the latter signal and to
obtain WW/GDPS products iIn GPV and FAX (G3)forms (See Fig-2).

The planned signal characteristics of WW data transmission is as

follows;

@ Bit rate : 4800 BPS

(@ Modulation : PSK(Differential encoding)
@ Sub carrier frequency : 20 KHz

® Main carrier frequency : 1691.0 MHz (WEFAX)

The system block diagram of the WW data transmission is shown Fig.3.

5. Plan for Experiment

Before the decision of the specification of the WW data multip-
lexed WEFAX channel, JMA planned to examine the characteristics of the
mul tipiexed signal

Using the test equipment, which consists of modulator, processor,
FAX recorder, etc., the following items will be examined.
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Multiplexed WEFAX Receiving system
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ADDRESSES FOR THE PROCUREMENT OF ARCHIVED DATA
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CONTACT LIST FOR OPERATIONAL ENGINEERING MATTERS



CONTACT LIST FOR OPERATIONAL ENGINEERING MATTERS

ESA

Mr. A. Massart METEOSAT Exploitation Project
ESOC
Robert-Bosch-Strasse 5
6100 Darmstadt, Federal Rep. of Germany
NASCOM: LESR
Telex: 419672
Telephone: 6151 - 886-1

EUMETSAT

Dr. G. Szejwach EUMETSAT
Am Elfengrund 45
6100 Darmstadt-Eberstadt
Federal Republic of Germany
Telex: 4197335
Telephone: 6151 - 539216

INDIA

Mr. U. V. Gopala Rao Directorate of Satellite Meteorology
India Meteorological Department
Lodi Road
New Delhi 110003, India
Telex: 312612
Telephone: (Delhi) 626021

JAPAN

Mr. T. Kitamura Satellite Operational Technology Lab.
Nat"1 Space Development Agency of Japan
2- 1-1 Sengen, Sakura-Mora, Niithari-gun
Ibaraki-ken, Japan 305
NASCOM: GTSC
Telex: 3652420
Telephone: 0298-51-2271, Ext. 287

Mr. Tadaaki Hamada Systems Engineering Division
Data Processing Department
Meteorological Satellite Center
3-235 Nakakiyoto, Kiyose
Tokyo, Japan 204
Telex: 2228080 @UMA telex)
Telephone: 0424-93-1111
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DISTRIBUTION LIST FOR DOCUMENTS
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Dr.
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V. Kharitonov
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Masters

Backoumov

Karpov

Mohr

Potter

Giraytys

Special Projects Office
NOAA/NESDIS (E/P0O3)
Room 3308, Mail Stop D
Washington, DC 20233

(Telex: 258815 RMAS UR)

USSR State Committee fTor Hydro-
meteorology and Control of
Natural Environment

Pavlika Morozova Str. 12, D-376
Moscow

USSR

USSR State Committe for Hydro-
meteorology and Control of
Natural Environment

Pavlika Morozova Str. 12, D-376
Moscow

USSR

USSR State Committe for Hydro-
meteorology and Control of
Natural Environment

Pavlika Morozova Str. 12, D-376
Moscow

USSR

Vice President CBS
Deutscher Wetterdienst
Frankfurter Strasse 135
6050 Offenbach

Federal Republic of Germany

World Meteorological Organisation
Case Postale No. 5

CH-1211, Geneva 20

Switzerland

World Meteorological Organisation
Case Postale No. 5

CH-1211, Geneva 20

Switzerland
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AGENDA FOR CGMS XVII
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GEOSTATIONARY SATELLITES AS PART OF WMO PROGRAMS

D.1 World Weather Watch
D.2 Other Programs
D. 3 The role of CEOS

COORDINATION OF DATA COLLECTION

E. I Status and Problems of IDCS
2 Ships
3 ASDAR
4 Review of IDCS User"s Guide

E.
E.
E.
COORDINATION OF DATA DISSEMINATION

F.1 Dissemination via Satellite

F.1.1 High Resolution

F.1.2 Low Resolution (WEFAX)
F.1.3 DCP Data

F.1.4 Digital WEFAX

F.2 Dissemination via GTS
F.3 Other Dissemination

COORDINATION OF SATELLITE DATA CALIBRATION
COORDINATION OF METEOROLOGICAL PARAMETER EXTRACTION
Satellite Winds

H.1
H.2 Sea Surface Temperatures
H.3 Other Parameters

COORDINATION OF ARCHIVING AND RETRIEVALS
TELECOMMUNICATIONS
MISCELLANEOUS

DATE AND PLACE OF NEXT MEETING
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