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III - INDIA

INDIAN NATIONAL SATELLITE (INSAT)

1.
INSAT OPERATIONAL PROGRAMME


INSAT is a multipurpose system of satellites catering to the services of communication, broadcasting, meteorology, and television.  The satellites of the INSAT family are three-axis stabilised in geostationary orbits.


The India Meteorological Department is receiving and processing meteorological data from INSAT‑1D, 2B.  INSAT-1D was launched in June 1990 and is located at 83.0 E.  INSAT-2B was launched in July 1993 and is located at 93.5 E.  INSAT-2E was launched in April 1999 and is located at slot 83.0 E.


INSAT-1D is the only operational satellite providing visible as well as infra-red imagery and the data is also used to derive the products.  DCP reception uses INSAT-2B satellite's DRT.  An earlier earth station for INSAT-1D was located at Sikandrabad in UP and data was received in IMD using a microwave link.  The earth station in the IMD complex now receives data from INSAT-1D directly.  INSAT-1D has already completed its stipulated life and is working in an inclined orbit.  The earth station in the IMD complex can receive data from INSAT-2B.  INSAT-2E is not yet operational.

1.1
INSAT Payloads


Meteorological payloads on  the INSAT series of satellites are:  (1) Very High Resolution Radiometer (VHRR); and (2) Data relay Transponder (DRT).  The INSAT series satellites have two channels for imaging Visible 0.55-0.75) μm and infra-red (10.5 - 12.5) μm.  Spatial resolutions vor Visible and IR are 2.75 km, 11 km for INSAT-1 and 2.0 km, 8.0 km for INSAT.2.  INSAT-2E, in addition to the Visible, IR channels similar to INSAT-2B, also has a water vapour channel with 8.0 km resolution.  A Charged Couple Device (CCD) payload with three more channels in Visible, near IR and short-wave IR with a spatial resolution of 1 km in each channel provides high resolution imaging during the day.

1.2
IMDPS system


IMDPS was installed in 1992.  It is capable of processing data from INSAT and the NOAA series of satellites.  Apart from generating cloud imagery, IMDPS has the capability of deriving meteorological products from data received.  The products include:

· Cloud motion Vectors (CMVs) are derived using a triplet of images from the operational INSAT-1D satellite.  CMVs are generated for 00 and 12 UTC using visible and infra-red imagery.  CMVs are disseminate over the GTS;

· Sea surface temperatures (SST) are computed from INSAT IR imagery for 00 and 12 UTC.  SSTs are also computed from NOAA satellites using multi-channel algorithm;

· Outgoing Long-wave radiation (OLR) at 2.5 deg. grid is computed from INSAT IR data on a daily/weekly/monthly basis.  These are not transmitted over the GTS;

· Quantitative Precipitation Estimates (QPE) are generated at 2.5 deg. grid from INSAT IR imagery.  These are not transmitted over the GTS;

· Atmospheric soundings are generated from NOAA satellites at New Delhi and Chennai, using IMD's HRPT reception facility.  Atmospheric soundings include temperature, moisture profile and standard level geo-potentials.  These are not transmitted over the GTS.

2.
METEOROLOGICAL DATA DISSEMINATION 


IMDPS transmit processed imagery, meteorological and fax weather charts to field forecasting offices distributed over the country using the Meteorological data Dissemination (MDD) facility, through INSAT in broadcast mode.


Synoptic bulletins providing descriptions of the cloud organisation and coverage are also sent as advisory to forecasting offices every synoptic hour.  When cyclones are detected in satellite imagery, these bulletins are sent every hour.  Such advisories are also transmitted to the neighbouring countries.

2.2
Cyclone Warning Dissemination Service (CWDS)


This is a direct broadcast service of cyclone warning in the regional languages likely to likely affected areas.  There are 250 stations along the Indian coast that provide the useful service.  The India Meteorological Department's Area Cyclone Warning Centres (ACWCs) at Chennai, Mumbai and Calcutta are responsible for originating and disseminating the cyclone warnings through INSAT in the broadcast mode to likely affected areas.  This service is unique in the world and helps the public in general and the administration, in particular, during the cyclone season.

3. OTHER IMPORTANT ACTIVITIES


An MDD reception facility has been provided to the Maldives and Sri Lanka.


The processing system of INSAT ground reception has been upgraded to handle additional data from INSAT-2E.


High Resolution Picture Transmission (HRPT) reception in IMD, New Delhi is under replacement.  The existing system has worked for 18 years.  This will update the system of data reception from the NOAA series of satellites.


The IMD earth station has been upgraded to receive data from the INSAT-2E satellite.
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5.
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B.  INDIAN REMOTE SENSING SATELLITE (IRS) PROGRAMME

1.
OPERATIONAL PRGRAMME


The Indian Remote Sensing (IRS) satellites are part of the Earth Observation programme of India, catering to the needs of sustainable development.  IRS-1A, IRS-1B, IRS-1C, and IRS-1D are four satellites available for providing earth resources data information.  The National Natural Resources Management System has been constituted to cater for the user requirements of a variety of users. 

1.1
IRS Payload 


The IRS series satellites have the following payloads.  They are polar-orbiting satellites with an orbital inclination of about 99 degrees.


IRS-1A and IRS-1B have Linear Imaging Self-scanning sensors (LISS-I, LISS-II) with a resolution of 72.5 and 36.25 m respectively.  They use 4 bands in visible and near IR.  The satellites orbit at a height of about 904 km.


IRS-1C and IRS-1D have three payloads. LISS-3 uses 4 bands with a resolution of 23.5 μm in visible near IR and 70.5 μm in short-wave IR.  They orbit at a height of about 817 km.  The second payload Panormic (PAN) camera using visible band (0.5-0.75 μm) provides the ground resolution of 5.8 m.  Wind Field Sensor (WiFS) has bands (0.62-0.58, 0.77-0.86 μm) and provides a resolution of 188.3 m.

2.
SATELLITES OF THE IRS SERIES

Parameters
IRS-1A
IRS-1B
IRS-1C
IRS-1D

Launch date
March 1988
August 1991
December 1995
March 1997

3.
AUTHORITY IN CHARGE OF ROUTINE OPERATIONS

National Remote Sensing Agency (NRSA)

Department of Space (DOS)

BalanAgar

Hdryabad 500027

4.
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5.
LATEST DEVELOPMENTS IN INDIAN REMOTE SENSING PROGRAMME


The IRS-P4 (OCEANSAT-1) satellite was launched in May 1999.  It has an ocean Colour Monitor (OCM) and a Multi-frequency Scanning Microwave Radiometer (MSMR).


The OCM utilisation programme has the following components:

(i) Development of atmospheric correction procedures, retrieval of oceanic parameters and their validation;

(ii) Ocean colour and its applications;

(iii) Remote-sensing of coastal processes;

(iv) Validation of algorithms and techniques.


The MSMR utilisation Programme will consist of the activities related to parameters validation and applications.  It main components are:

(i) Sea state monitoring;

(ii) Atmospheric numerical predictions with satellite inputs;

(iii) Sea ice mapping with satellite data;

(iv) Validation and intercompartison of MSMR products.

6.
AUTHORITY IN CHARGE OF OCEANSAT DATA

National Remote Sensing Agency (NRSA)
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