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Abstract

In RA-II area (Asia), the meteorological satellitedate from both geostationary and polar

orbitingsatellitesare widely used by most Members.

The authors sent questinnaire to Members in RA- II to investigate the status of the use of

satellitedata. The answers to the questionnaire are summarized as :

(a) Most Members receive both geostationary and polar orbiting satellitedata.

(b) For continuous operation of receiving stations, there are two fundamental factors :

operator's skilland availabilityof back-up system.

(c) Direct broadcast picturesare used for weather forecast and for the general and speci-

fied purposes by most Members.

(d) The extracted meteorological parameter data transmitted through GTS are used for

numerical weather prediction (NWP) by a few Members.

(e) A few dozens of Data Collection Platforms (DCPs) areinstalledin RA-II area and the

observed data are collected by geostationary and polar orbiting satellites.

1. Introduction

The eighth session of RA-II held on 5-16

November 1984 decided to appoint a Rapporteur on

the use of satellitedata, and to invite an expert

from Japan to serve as the Rapporteur (Res. 7. VIII

-RAID . In accordance with the resolution, Head

of Data Processing Department, Meteorological

SatelliteCenter (MSC) was appointed the Rappor-

teur . Annual progress reports were submitted by I.

Kubota in 1986 and by A. Kurosaki in 1987. They

are reflectedin the present report.

2. A summary of available satellitesof interest

to the Region

2.1 Geostationary satellites

Geostationary meteorological satelliteof inter-

ests to the Region are GMS-3 launched by Japan

and INSAT-1B by India, and to a lesser extent

METEOSAT-2 by European Space Agency.

2.1.1 Geostationary Meteorological Satellite

(GMS)

GMS-3 is currently fullyoperational. GMS-4

is now under preparation for launching in the sum-

mer of 1989. The GMS-4 mission is identical with

GMS-3. The development of the GMS-5 is now

startingwith the aim of thelaunching in 1994. The

JMA (Japan Meteorological Agency) decided to

introduce a water vapor channel and IR split

window channels into GMS-5.

* This articleis merged from two reports which were sent to RA- II

* *

* * *

* * *

president in April and August

1988 by an author, T. Noumi, as a Rapporteur on the use of satellitedata in RA-II, and revised

partiallytaking the latestinformation into account. These reports were distributedto Members at

ninth session of RA-II held in Beijing on 5-16 September, 1988.

Meteorological SatelliteCenter.

RA- II : Regional Association II (Asia).
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New computer system for GMS data process-

ing was introduced in March 1987 and new ground

telecommunication facilitiesin March 1988. Obser-

vation schedule is as follows :

a. Hourly observation in northern hemi-

sphere startedin March 1987. Three hour-

ly fulldisk observation is stillkept, and

b. Hourly full disk observation started on

January 5, 1989.

2.1.1.1 Product service

Products available from GMS are shown in

Table 1.

(1) Products on direct broadcast

WEFAX (previously called LR-FAX)

― Seven-sectorized picturesfor the WEFAX

were replaced by four-sectorized pictures

in March 1987. These are transmitted on

3-hourly basis.

― Partial pictures, H, I and J, were changed

from sectorized disk images to those with

polar-stereographic projection covering

Far East area including Japan and contigu-

ous sea in March 1987. These are trans-

mitted on hourly basis.

Stretched VISSR (S-VISSR)

― S-VISSR data transmission for all obser-

vations startedin March 1988. Those data

are transmitted in real time to Medium-

Scale Data Utilization Station (MDUS).

― The data dissemination of analogue high-

resolution facsimile (HR-FAX) was quit

on January 5, 1989.

(2) Products on the Global Telecommunication

System (GTS)

a. Cloud Motion Winds (CMWs)

― CMWs are derived four times a day with

full disk coverage at 00 and 12 UT and

with half disk (northern hemisphere) cov-

erage at 06 and 18 UT from March 1987.

― The processed area was extended to south-

ern hemisphere, that is, fulldisk coverage

at 06 and 18 UT on January 5, 1989.

― The derived CMWs have high-level and

low-level winds. These are derived auto-

matically and then are quality-controlled

in man-machine interactive process using

image display. The horizontal density of

the CMW after replacing computer system

is greater than before, and the reliability

of the CMW increased.

b. Sea surface temperature

― Sea surface temperatures are extracted

every three hours for each segment, size of

which is 1 degree latitude by 1 degree

longitude.

― Vertical profilespredicted by the numeri-

cal prediction model of JMA are used for

an estimation of an atmospheric attenua-

tion.

― The data distributed to the users, after

quality control, are a 5-day mean of the

results.

c. Typhoon analysis

Typhoon center location determination and

intensity estimation are routinely processed 8 times

a day and 4 times a day respectively. These data

are transmitted in WMO SAREP code when

typhoon is located in the area, 100°E-140°E,in

northern hemisphere.

(3) Products for domestic users

The products for domestic users are listedin

Table 1. Three products among them are briefly

introduced here.

a. Sea-surface temperature picture (SST-

FAX) (New product as of March 1987)

The SST-FAX covers the area from 53°N to

53°S and from 110°E to 170°W. The SST-FAX

fundamentally shows the highest TBB without

atmospheric correction at each geographical point

during 4 day period (highest temperature selection

method). The temperature corresponding to SST

is enhanced in the facsimile chart with Mercator's

projection. The cloud contamination is removed.

The detailed horizontal structure of sea-surface

temperature, e.g., oceanic front, meander of

ocean current, can be read from the facsimile chart.

b. Sea-ice picture (Sea-ice FAX) (New prod-

uct as of March 1987)
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The GMS visible picture and the infrared pic-

ture of AVHRR data (the channel four) of NOAA

series are used routinely to identify the sea-ice area

in the seas of Okhotsk and Pohai during .the season

from December to May. Application of the enhan-

cement technique allows the users to make the sea

-ice area detection easy.

c. Estimation of storm force and gale force

areas of tropical cyclone

The estimation of storm-force (R50 : sustained

wind is more than 50 knots) and gale-force (R30 :

sustained wind is more than 30 knots) areas started

on Oceober 1, 1987. This estimation procedure is

performed in case a tropical cyclone locates within

100-180°E and north of the equator.

R30 and R50 are estimated by the regression

method using cloud parameters extracted from

satellite images. The regression coefficients were

determined from the relationship between a set of

cloud parameters extracted from satellite images

and R50/R30 issued by JMA during 1982-1986,

The R30 and R50 are used for the warning in the

north-western Pacific area.

2.1.1.2 Data collection service

GMS has a total of 133 telecommunication chan-

nels dedicated to the collection of environmental

data from automatic or semiautomatic Data collec-

tion Platforms (DCPs). Presently one hundred

channels are assigned for regional purposes, and

the remaining channels are assigned for a part of

the International Data Collection System (IDCS).

Those DCP data are received at the CDAS and then

transmitted to world-wide users through GTS.

2.1.2 INS AT-1 system

INSAT-lb is currently operational. This sat-

elliteis a multipurpose spacecraft. Meteorological

earth observation and data relay are included in

the objectives of the satellite.

2.1.2.1 Product service

(1) Products on direct broadcast

Low resolution dissemination

The Meteorological Data Utilization Center

(MDUC) processes the cloud imagery data, which

are transmitted to 20 Secondary Data Utilization

q

Centers (SDUCs) using communication links

between MDUC and SDUC. These data are not

transmitted to the users other than India's.

(2) Products on the GTS

Cloud motion winds (CMWs) are derived over

India and adjoining oceanic areas at 06 UT from

INSAT-lb Very High Resolution Radiometer

(VHRR) data. The CMWs are transmitted to

world-wide users through GTS.

2.1.2.2 Data collection service

The INSAT-1 system collects and transmits

meteorological data from 100 land-based and 10

ocean-based DCPs.

2.1.3 METEOSAT

METEOSAT is stationed at 0°longitude. It

usually takes images every 30 minutes, and

WEFAX services are available.

The firstMeteosat Operational Program satel-

lite(MOP-1) will be launched in early 1989. MOP

-2 and MOP-3 will be launched in 1990 and 1991.

These satelliteswillincorporate the MDD (Meteor-

ological Data Distribution) mission which is con-

cerned with the transmission of meteorological

information to Africa and the Middle East.

2.1.3.1 Product service

(1) Products on direct broadcast

Low resolution (WEFAX) dissemination

Low resolution images are transmitted to Sec-

ondary Data User Station (SDUS). The formats

of low resolution transmission are nine-sectorized

visible,infrared and water vapor image and twenty

-four sectorized visible image. Furthermore,

GOES images which are reformatted and relayed

via the Lannion station are transmitted to SDUS.

resolution dissemination

High resolution digital images are transmitted

to Primary Data User Station (PDUS). The for-

mats of high resolution transmission are full disk

image, European sector image and GOES infrared

image.

(2) Products on the GTS

a. Cloud Motion Winds (CMWs)

― The product is derived routinely at 00, 06

and 12 UT. The derivation of an addi-
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and 12 UT. The derivation of an addi-

tional set of winds at 18 UT is now under

consideration.

― The processed area extends to 55 degrees

great circle arc from the sub-satellite point.

― The wind field received from ECMWF

(European Center for Medium Range

Weather Forecasts) is used for an auto-

matic wind quality control of CMW.

b. Sea surface temperature (SST)

― Sea surface temperature is calculated

every three hours for each segment the size

of which is about 200 kmx200 km.

― A weighted mean of the results over 36

hours is distributed to users after quality

control.

― SST is distributed via the GTS in WMO

SATOB code on a 12 hourly cycle at 00 and

12 UT.

c. Cloud analysis (CA)

― Cloud analysis provides percentages of

cloud cover and cloud top temperature in

degrees Celsius for up to three cloud layers

for each segment.

― CA data are distributed over the GTS in

WMO SATOB code three times a day

(based on image data for 00,06 and 12 UT.

18 UT in planning).

d. Upper tropospheric humidity (UTH)

The method used to extract UTH is based on

the interpretation of the 6/*m water vapor channel

radiances. The results represent mean value

throughout a deep layer in the atmosphere between

approximately 600 hPa and 300 hPa.

UTH is extracted twice daily at 00 and 12 UT

and distributed over the GTS in WMO SATOB

code.

e. Cloud top height maps (CTH)

CTH is distributed three times a day (03, 12

and 15 UT. 09 UT in planning) in the form of a

pseudo image or map in the WEFAX format and is

designed for general dissemination by the satellite.

2.1.3.2 Data collection service

METEOSAT has a total of 66 telecommunica-

tion channels dedicated to the collection of environ-

mental data from automatic or semiautomatic

Data Collection Platforms (DCPs). Half of these

channels are presently assigned for regional pur-

poses, and the remaining channels are assigned for

part of the International Data Collection System

(IDCS) and are reserved for mobile DCPs.

2.2 Polar orbiting satellites

2.2.1 NOAA

NOAA-10 and NOAA-11 are currently opera-

tional . These satellites provide operational cover-

age of the entire earth 4 times a day. Purposes of

these satellites are to make measurements of tem-

perature and humidity in the earth's atmosphere,

surf ace temperature, cloud cover, water ice bound-

aries and others.

The sensor systems boarded on the satellite

include AVHRR and TOVS. The AVHRR is a five

channel scanning radiometer which provides imag-

ery at 1 km resolution. The TOVS consists of

three complementary sounding units, 20 channel

High - resolution Infrared Radiation Sounder

(HIRS), 3 channel Stratospheric Sounding Unit

(SSU), and 4 channel Microwave Sounding Unit

(MSU).

2.2.1.1 Product service

(1) Products on direct broadcast

Low resolution dissemination

Automatic Picture Transmission (APT) is

provided in real time from the polar orbiting satel-

lites at VHF frequencies.

resolution dissemination

High Resolution Picture Transmission

(HRPT) is one operational mode for data broad-

cast from the AVHRR and TOVS instruments on

TIROS-N satellites. These data are constantly

broadcast to allground stationsof the HRPT class

at 1.1 km resolution in all five spectral channels,

two visibleand three infrared, of the AVHRR.

(2) Products on the GTS

Vertical temperature and humidity profiledata

are distributedin WMO SATEM code via the GTS.

2.2.1.2 Data collection service

They have ARGOS Data Collection and plat-

― 6 ―



%MmmM>$- wm& sis-* 1989^33

form location system (DCS).

2.2.2 METEOR

The image, corresponding to APT picture of

NOAA satellite, is provided in real time from the

polar orbiting satellites at VHF frequencies.

3 . A summary of the recent status on the use of

satellite data in RA- 11

This chapter shows the results of the answer to

our questionnaire on the use of the satellite data

which is summarized in Appendix.

3.1 The status of ground receiving station

Satellite data become very popular to all

Members and play a vital role in meteorological

and hydrological services in each Member. Most

Members receive both geostationary and polar or-

biting satellite data and one Member receives sole-

ly polar orbiting satellite data. The distributions

of geostationary and polar orbiting satellite utiliza-

tion stationsare shown in Figs. 1 & 2. The total

number of the users for GMS, INSAT,

METEOSAT, METEOR and NOAA is 15, 1, 13,

11 and 30 Members respectively (see Table 2).

According to the answers, most of the ground

receiving stations are in normal operation at the

present time except for five receiving systems.

INSAT data are not opened to other Members

now and the Members located at the edge of GMS

and METEOSAT coverage can not receive the

benefits of the geostationary satellite. Two Mem-

bers intensively desire the use of INSAT data.

Fourteen Members answered their experience

about theinactive events of the receiving system in

the past. At the present time, five receiving sys-

tems are not in normal operation. For the continu-

ous operation, two factors should be concerned.

One is the operator's skill. Fortunately, most of
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the field operators have generally sufficient skill to

operate their systems. Other factor is an availabil-

ity of the back-up system for the failure of the

receiving and processing system. More than half

Members express their insufficient opportunities of

the manufacturer's maintenance and about half

Members express insufficiency of the stock of spare

parts.

The capacity of the receiving and processing

system is an important factors for the use of satel-

lite data. Eight Members have plans to upgrade

their systems and 4 Members tell the need of the

upgrade of their systems. Concerning the receiving

of GMS S-VISSR data, 7 Members either already

began to or are going to receive S-VISSR data.

3.2 The use of direct broadcast

The information derived from the satellite

8 ―

images is used for various kind of services. Most

of the Members use it for weather forecast, for the

general and specified purposes. Some Members

use it for agrometeorological forecast and in

climatological and hydrological fields.

Most of the Members use the cloud imagery

primarily for monitoring phenomena such as tropi-

cal cyclone, heavy rain, thunderstorm, squall line,

southwest monsoon, ITCZ, fog, and so on. Some

Members use it for monitoring :

(a) hydrological phenomena such as snow and

ice coverage, soil moisture and flood, and

(b) oceanographical phenomena such as

ocean front, sea mud distribution and sea

ice coverage.

The usage in other fields is to monitor :

(c) forest fire, volcano activity, vegetation
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and oilspill.

The most popular method using the satellite

data is to analyze the images on a displayin enhan-

cement, enlargement, animation and overlay pro-

cedure with other data. Various kinds of informa-

tion are derived by using such procedure. Further-

more , 8 Members use Dvorak method to analyze

typhoon or tropical cyclone by small computer

system.

Precise structures of cloud and state of earth

surface are detectable using multi-band data of

polar orbitingsatellite. For example, vegetation

index is derived from the combination of visible

and near infrared band data and sea surface tem-

perature from the combinatipn of the data of two

or three infrared bands. Some Members adopt the

multi-band data processing.

TOVS data are processed by 4 Members to

derive verticaltemperature and humidity profiles,

and sea surface temperature.

The usage in hydrological and agrometeor-

ological fieldsis not so popular in many Members

due to some limitations of hardware and experi-

ence. It is expected that the present status be

improved to extend the use to other fieldsin the

near future.

3.3. The use of data via GTS

(1) Geostationary satellitedata

The data transmitted through GTS network

are also useful ones for a few Members. For

example the cloud motion winds (CMWs) are used

as initialdata for numerical weather prediction

(NWP) . The impact of CMWs on NWP is ob-

served especiallyin the data-sparse area such as

tropics, southern hemisphere and oceanic area.

The CMW data are produced by Japan and

India as described in section 2. Japanese CMW

covers almost allGMS coverage every 6 hours, but

Indian CMW only the vicinityof India once a day

(06 UT). It is desirable to extend the processed

area to the whole IN SAT coverage and increase

the reliabilityof the CMWs. Japan and Hong

Kong use the CMW data as initialdata for NWP in

routine operation.

(2) Polar orbiting satellitedata

The global verticalsounding data produced by

NESDIS twice a day are used as initialinput for

NWP by two Members. It is acknowledged that

those data have great impact on the global data

analysis and forecasting. The use of vertical

sounding data facilitates better analysis of 3-

dimensional atmospheric structure in RA- II.

3.4. The use of Data Collection System

(1) Geostationary satellite

The DCP of GMS

Data collection system of GMS is used by

China's 12 stations. In Japan, 26 DCPs (13 land

stations, 6 ships, 6 buoys and 1 mountain station)

are in operation. Furthermore, collection of

weather radar data on meteorological observation

ships of JMA is operated. Three ships with inter-

national DCPs and ASDAR system of GMS are

operated.

(2) Polar orbiting satellite

The DCP of NOAA

ARGOS data collection system on NOAA satel-

lite is used by Saudi Arabia (13 stations), India and

Japan.
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Appendix. Questionnaire and Answers

The questionnaire on the use of satellitedata

(Table A. 1) were sent to allMembers in RA-II on

May 20, 1988 and the answers were returned from

27 Members as of January 1989. The answers to

the questionnaire are summarized in Table A. 2.

― 10 ―
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Table A.I. The questionnaireon the use of satellitedata

May 1988

This is on the use of satellite data and consists of three parts. PART I
is on a status of satellite data utilization and it is sufficient to complete

one for each Member. PART II is on a status of the ground receiving station
and if plural receiving stations are established, please complete it for each
station. PART III is on the receiving and processing system. Please complete

it for each system. If the same systems are established at plural, stations,
it is sufficient to complete one.

Concerning PART I. If satellite data are used, please complete all of
items. If satel lite data are not used, please complete the items 1, 2, 3 and
9.

Please return completed questionnaire to the following address to be
received not later than 10 July 1988.

Address:

Takenori Noumi

Rapporteur on the use of satellite data in RA II
Head, Data Processing Department
Meteorological Satellite Center

3-235 Nakakiyoto, Kiyose, Tokyo 204, Japan

PART I PLEASE COMPLETE THE FOLLOWINGS FOR EACH MEMBER.

□ short-range
D"medium-range
D long-range

Q warnings of hazardous weather, typhoon, floods
l~laviation forecast

D agromet forecast, short,
D marine and transport
□ climatology

medium and long-range

D hydrology and water resources
D others (please make an entry)

― 11 ―

1

2

3

Member Name:

Organization:

Contact person of this questionnaire.

Affiliation:

Address:

4. Satellite data utilization.
Please put a mark and make an entry.

(a) Satellite data are used for;

n general forecast for the public
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(b) What kind of information do you get from satellite data ?

□ tropical cyclone

D developed low
D heavy rain

PI thnnHpr^t.nrm

11 line

oon

D sea surface temperature
□ oceanic front

□ oceanic current
□ sea ice

O soil moisture
D solar radiation

D snow and ice coverage
□ vegetation
□ crop assessment
D flood
□ forest fire

□ others (please make an entry]

Data processing of received satellite data on direct broadcast.
Please put a mark and make an entry.

Dvorak method
□ adopted □ -not adopted

Nephanalysis
D adopted Q not adopted

Derived physical parameters
□

D
□
□

□
D

none

cloud motion wind
sea surface temperature
cloud amount

cloud top height
cloud thickness

□ outgoing longwave radiation

□ precipitation index
n vegetation index
Q vertical profile (TOVS)
□ others (please make an entry)

― 12 ―
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Use of
If the
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products available on GTS.
following products are used, please put a mark or make an entry

□ cloud motion wind
□ sea surface temperature
□ SAREP
D cloud analysis
D upper tropospheric humidity
D SATEM (TOVS data)
□ others (please make an entry)

Use of Data Collection System(DCS).
If DCS is used, please put a mark and make an entry.

(a) Data collected by DCS

D surface observation data
□ upper air observation data
□ hydrological observation data
D others (please make an entry)

(b) Number of operational Data Collection Platforms(DCPs)of geostationary
satellite and the location of them.

(location) (number)

□ mountain

D river

□ island

□ ship

□ buoy

□ aircraft

□ others (please make an entry)

(c) Number of DCP of polar orbiting satellite and the location of them.

(location)

D buoy

(number)

D others (please make an entry)

― 13 ―
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8.

9

if you have any comment on study and training of satellite data receiving,
processing and utilization, please describe them.

If you have other opinion or comment on satellite data utilization,
please describe it.

11
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PLEASE COMPLETE THE FOLLOWINGS FOR EACH RECEIVING STATION.

Latitude and longitude:

Date of establishment:

Model name:

Status at present
D active □ inactive

(the date on outage:

Manufacturer's maintenance since establishment
□ sufficient Q insufficient □ none

Stock of spare parts
□ sufficient □ insufficient n serious

Stock of expendable supplies
□ sufficient Q insufficient Q serious

Operators skill
□ sufficient Q insufficient

Any inactive event in the past
n exists D none

(received data)
Geostationary satellite

□ GMS
D

D
INSAT
METEOSAT

Polar orbiting
□ NOAA

□ METEOR

D HR

□ LR
dissemination
dissemination

satellite.

D HRPT
D APT

□ APT

Other satellite (please make an entry)

If the received
please describe

a

D
□
□

VIS

IR

WV

Met. Chart

□ Test Pattern

□ MANAM
□ DCP data

images are delivered to domestic users,
it.

15 ―

)

10. Ground receiving station.
Please put a mark and make an entry.

Name of organization:

Address:
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11. If you have any renewal plan of present system or other comments on
the ground receiving station, please describe it.

12. These items are only for users of GMS HR-dissemination.
Please put a mark and answer the following items.

Present status of stretched VISSR reception.
D already received and used in operation.
D already received but not yet used in operation.
□ in planning
D no plan in present

If already received, please describe present status about
the reception and the utilization of S-VISSR. --

― If in planning, please describe it. --

― 16 ―



PART III PLEASE COMPLETE THE FOLLOWINGS FOR EACH RECEIVING SYSTEM.

13. Function of receiving and data processing system.
Please put a mark and make an entry,

(a) Name of the station where the following system is installed.

(b) Antenna and receiving subsystem

Model name (ANT):

Manufacturer (ANT):

Diameter (ANT):

Gain (ANT):

Mount type (ANT):

Orientation adjustment range (ANT):

Model name (RCV):

Manufacturer (RCV):

Configuration

D for only geostationary satellite
□ for only polar orbiting satellite
D for both satellites

Receiving procedure
D manually □ automatically

(b1) If another antenna and receiving subsystem installed,

Model name (ANT):

Manufacturer (ANT):

Diameter (ANT):

Gain (ANT):

Mount type (ANT):

Orientation adjustment range (ANT):

Model name (RCV):

Manufacturer (RCV):

Configuration

D for only geostationary satellite
D for only polar orbiting satellite
D for both satellites

Receiving procedure
□ manually □ automatically

―17―
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(c) Data processing or recording subsystem

If digital processing subsystem installed, --

Model name:

Manufacturer:

Configuration

D

□
□

personal computer
mini computer
middle or large computer

Digitized count

D3 bits
□ 7 bits

data processingon data proce:
D 4 bits □
D 8 bits □

Display equipment
Qactive D inactive

Hard copy equipment
□ active Q inactive

MT(9-tracks)equipment
□ active Q inactive

Audio tape recorder
□ active D inactive

5

10

bits

bits

□ none

□ none

□ none

□ none

Other equipment (please make an entry)

Function of overlay of other data

D exists
― If exists, --

□ none

D
□

Da

D

weather map
digital radar data
surface observation data
upper air observation data
others (please make an entry)

Function of enhancement
D exists n "one

Function of enlargement
D exists □ none

Function of animation
D exists □ none

Software of mapping
D exists D none

Software of adding coast line
□ exists n none

― 18 ―

D6 bits

D other bits
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-- If only image printer installed, --

Model name:

Manufacturer:

Gray scale of image printer

□ sufficient n insufficient

― 19 ―

shades

(d) If you have other opinion or comment on the function of receiving and

Drocessina svstem. Dlease describe it.
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