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Country: INDIA

Subject:    I) Annual Report on the status of National components of the surface and Space based subsystems of the Global Observing system vis-à-vis recommendations of the EGOS-IP. For the year2008-09
II) Annual report on national plans for the evolution of the national components of the surface and space based subsystems of the Global observing system taking into account recommendations of EGOS-IP.

S2: GEO Imagers: 

At present India has a 3 channel VHRR on board two Indian satellites named Kalpana-1 (at 74E) and INSAT-3A (93E) .The three channels of VHRR are visible (0.55-0.75micrometer) and Water Vapour (5.7- 7.1 Micrometer) and Infra Red (10.5 –12.5 Micrometer). The resolution of VHRR images is 2 kms.
In visible and 8 kms in WV and Infra red bands. INSAT-3A satellite has a Charge coupled Device camera also in three channels namely Visible, Near Infra-Red and short wave Infra Red. The resolution of CCD payload in all three channels is 1 Km.

Progress: India will launch an advanced satellite INSAT-3D which will have a six channel Imager almost similar to GOES satellites of USA.

Schedule: INSAT-3D is likely to be launched by end of 2009 as per re schedule programmed.
S3: GEO Sounders:

Present: India does not have a GEO sounder.

Progress: INSAT-3D satellite shall have a 19 channel GEO sounder similar to GOES satellites of USA.

Schedule: INSAT-3D is likely to be launched by end of 2009 as per re schedule programmed.

S5: LEO satellites:

Present: NIL

Progress: There are plans to install 3 nos. NOAA/FY/METOP/MODIS direct receiving earth stations.

Schedule: The time schedule for the completion of above program is likely by end 2009.
Current Status of IMD Website with Satellite Images &Products
 Products from KALPANA-1 Satellite

Visible             (Full Disk / Asia Sector / NW sector)    Update every ½  hr (day time 02-12UTC)

Infrared            (Full Disk/ Asia Sector / NW sector )    Update every ½  hr (day & Night)

Water Vapour  (Full Disk/ Asia Sector / NW sector )    Update every ½  hr (day & Night)

Composite        (Full Disk/ Asia Sector / NW sector )   Update every ½  hr (day time 02-12 UTC) 

CMV                (Cloud Motion Vectors)                         Update every 6 hr (0/6/12/15or 18)

WVW                (Water Vapour Winds)                          Update every 6 hr (0/6/12/15 or 18)

OLR                   (Outgoing Longwave Radiation)          Update every 3 hours (0,3,6…21)

QPE                   (Quantitative Precipitation Estimate)    Update every 3 hours

CTT                   ( Cloud Top Temperature)                     Update every hour

Mean OLR map                                                                after the end of each season

Products from INSAT-3A Satellite

Colour image of CCD                                                      update at 03, 04, 05, 07 & 09 UTC

Products from NOAA APT

Visible & IR image                                                           update once a day

TPWV data from GPS
This data is being updated every hour with previous 9 hours data

Satellite Bulletins

Detailed satellite bulletins updated at 3 hourly intervals

Satellite Image Animation

3hourly & hourly IR & WV image animations are available for Full Disk, Asia Sector and NW sector

Satellite Images & Products – Archives

A link has been established under the head’ Satellite Images & Products – Archive’ where all images & products of Kalpana-1 satellite are available since 22January2009.

Satellite Image during Cyclone

During the cyclone   a special sector covering the Cyclone area will be updated half hourly under Cyclone Page along with the location and intensity of cyclone.
Future Plans on IMD Website with Satellite Images & Products

   Products from KALPANA-1 Satellite


Visible       (Full Disk / Asia Sector / NW sector)    Update every ½  hr (day time)


Infrared    (Full Disk/ Asia Sector / NW sector )    Update every ½  hr (day & Night)


Water Vapour  (Full Disk/ Asia Sector / NW sector )    Update every ½  hr (day & Night)


Composite   Full Disk/ Asia Sector / NW sector )   Update every ½  hr (day time)


CMV                (Cloud Motion Vectors)                         Update every 3 hr (0/3/6/9/12/15/18/21)


WVW                (Water Vapour Winds)                          Update every 3 hr (0/3/6/9/12/15/18/21)


OLR                   (Outgoing Longwave Radiation)          Update every hour


QPE                   (Quantitative Precipitation Estimate)    Update every hour


SST                    (Sea Surface Temeprature)                    Update every hour


UTH                   (Upper Tropospheric Humidity)           Update every hour


CTT                   (Cloud Top Temperature)                     Update every hour

   Products from INSAT-3A Satellite (VHRR)


Visible             (Full Disk )    Update every 3  hr (day time)


Infrared            (Full Disk)    Update every 3  hr (day & Night)


Water Vapour  (Full Disk )    Update every 3  hr (day & Night)


Composite        (Full Disk )    Update every 3  hr (day time)

  Products from INSAT-3A Satellite (CCD)

           
 Colour Image                      03, 04, 05,07 & 09UTC     

               
Visible Image                      03, 04, 05,07 & 09UTC   

                
NIR Image                          03, 04, 05,07 & 09UTC  

               
 SWIR  Image                      03, 04, 05,07 & 09UTC    

Products from INSAT-3D Satellite

Visible              (Full Disk / Asia Sector )    Update every ½ hour (day time)


SWIR                (Full Disk/ Asia Sector  )    Update every ½ hour (day time)


MIR                  (Full Disk/ Asia Sector  )    Update every ½ hour (day time)


Water Vapour   (Full Disk / Asia Sector )    Update every ½ hour (day & night)


TIR-1                (Full Disk/ Asia Sector  )    Update every ½ hour (day & Night)


TIR-2                (Full Disk/ Asia Sector  )    Update every ½ hour (day & Night)


Composite         (Full Disk/ Asia Sector  )    Update every ½ hour (day time)


CMV                (Cloud Motion Vectors)                         Update every 3 hr (0/3/6/9/12/15/18/21)


WVW                (Water Vapour Winds)                          Update every 3 hr (0/3/6/9/12/15/18/21)


OLR                   (Outgoing Longwave Radiation)           Update every hour


QPE                   (Quantitative Precipitation Estimate)     Update every hour


SST                    (Sea Surface Temeprature)                    Update every hour


UTH                   (Upper Tropospheric Humidity)            Update every hour


CTT                   (Cloud Top Temperature)                      Update every hour


NDVI                (Normalized Difference Vegetation Index) update once a day


HSCAS              Himalayan Snow Cover                              update once a day


Profiles of Temperature (850/700/500/250/100/50)         Update every 3 hr


Profiles of Humidity       (850/700/500/250/100/50)         Update every 3 hr


Total Ozone                                                                       Update every 3 hr


Geo-potential Height         (850/700/500/250/100/50)      Update every 3 hr


Lifted Index                                                                       Update every 3 hr


Dry Microburst Index                                                        Update every 3 hr


Wind Index                                                                        Update every 3 hr


Profiles of  Temperature  ( 850/700/500/250/100/50)      Update  every pass


Profiles of  Humidity       ( 850/700/500/250/100/50)      Update every pass 


Total Ozone                                                                      Update every pass 


Geo-potential Height         ( 850/700/500/250/100/50)     Update every pass

In addition to the above all facilities available currently on the Website like, Special Images for Cyclone, NE Indian region, TPWV data, Animation of Images and Products and Archival of Images & Products along with digital data of some of the products are already available some more will be made available in future.

G6: Ozone Sondes:

Present: There are 4 nos. Ozone sondes stations (including one at Antarctica) installed and operated by India.

Progress: There is a plane to have two more ozone sonde stations by 2010.

G8: RAOBs: 

Present: Existing 39 Radio sonde / rawinsonde stations will continue. There are 62 nos. Pilot balloon stations for observing upper air winds.

Progress: There are no plans to increase the number of RS/RW stations however the equipment which are old and outlived its useful life shall be replaced by the state of art equipment in a phase manner. The Pilot Balloon stations shall be increased to 70 nos. total which includes replacement of existing 62 old Theodolite PBO stations by new one by end of 2009.
Schedule: The time schedule for the installation of new ground equipment is likely by 2009-11 in a phase manner.

G13: Ground GPS:

Present: 5 nos. ground based GPS stations are installed in India for the measurement of Integrated Precipitable water vapour.

Progress: There are plans to install another 50 nos. GPS stations in the eastern and North –East India.
Schedule: The New stations are likely to be established by 2009-2010 
G21: AWS:
Present Status – 2007-08:

Installation of 125 Nos. of satellite-linked Automatic Weather Stations completed. Hourly data is being disseminated to the users on regular basis.  
Progress: Future Scenario – 2009-10:

At present the work for installation of 550 satellite-linked Automatic Weather Stations and 1350 Automatic Rain gauges in different parts of the country has been taken up.  These systems when commissioned, by the end of 2009, will provide hourly meteorological data in respect of air temperature, relative humidity, wind speed, wind direction, atmospheric pressure, rainfall, soil temperature, soil moisture etc.  These data will be disseminated to the users in real time after applying suitable quality checks etc.

Schedule: The up gradation of the present network shall take about 2 years.

In addition to above the India has the following observational network:

1. Surface Observatories (manned) : 1160 with no plans of future expansion.

2. Radiometer sonde stations: 8 including one at Antarctica with no plans of future expansion.
3. Total ozone stations: 4 including one at Antarctica with two more stations to be established 

RADIATION NETWORK

India Meteorological Department has been operating a network of 45 Radiation Stations.  Data pertaining to Global radiation, Diffuse radiation, Net radiation, Direct radiation and Turbidity are measured at six air masses 3.0 FN/AN, 2.0 FN/AN, 1.5 FN/AN.   These stations are being upgraded to provide data automatically by using state-of-the-art data loggers along with satellite link.

AVIATION SERVICES

At present IMD is providing services to around 80 airports in the country.  The equipment supply to the airports mainly depends upon the type and category of airport.

IMD is planning to upgrade the meteorological aviation equipment at all the airports in the country in a phased manner under the modernization plan of IMD.  In the first phase 26 airports are proposed to be equipped with the state-of-the-art Integrated Automatic Aviation meteorological Systems (IAAMS).  At present five airports, viz. New Delhi, Mumbai, Jaipur, Hyderabad and Bangalore, have already been equipped with IAAMS.  These systems automatically provide data to the users in the airport, including the airborne pilots, regarding temperature, dew-point, pressure, Runway Visual Range etc., which provide data suitable for airports up to Cat-IIIB operations in real time using latest connectivity like ATIS.

Phase II (2010-12):
It is proposed to install –

4. Automatic Weather Stations (AWS)
-
600

5. Automatic Rain gauges (ARGs)
-
2250

6. Aviation Weather Observing Systems
-
30

7. Lightning Detection & Location Network
-
40

8. AWS for Voluntary Observing Fleet (VOF)
-
50

9. AWS in Himalayan Region
-
150

10. ARGs/Snow gauges
-
250
11. Radar Network: India has a network of 39 weather radars out of which 4 nos. are Doppler weather radars (DWR). At present, from four nos. DWR Station every fifteen minutes radar derived wind is update and are available in IMD main web portal.
12. Future plans for radar network. All the conventional radars will be replaced by S –band Doppler Weather Radars in phased manner during 2009.-2012 with expansion of DWR stations in Radar Mosaic of total 55 no. DWR. 
13. ENVIRONMENT MONITORING 

Existing Environmental Monitoring Programme are as follows.

 Total Ozone 





   
:
6 stations 


  New Delhi, Varanasi, Pune, Kodaikanal, Srinagar and Maitri (Antarctica) 

Vertical Distribution of Ozone (Ozone sonde)

:
4 stations 




Delhi, Pune, Thiruvananthapuram and Maitri (Antarctica)

Surface Ozone


:




8 stations


New Delhi, Nagpur, Pune, Kodaikanal, , Thiruvananthapuram, Maitri (Antarctica). 

BAPMoN 


:




6  stations 

Allahabad, Jodhpur, Kodaikanal, Minicoy, Mohanbari, Nagpur, Portblair, Pune, Srinagar and Visakhapatnam
Air Quality


:




2 stations









Pune and Ranichauri

Sky-radiometer


:
1 station 


New Delhi

New Activities Planned up to 2012:

 (1) Monitoring of Green House Gases in the country: 2 Baseline and 4 Grab Sample stations. 

 (2) A network of 10 aerosol stations using sky radiometer in the country  

(3) Aerosol Mass and Chemistry measurement at 4 stations in the country  

(4) Black Carbon measurement at 4 stations in the country  

(5) Ozone monitoring at Port Blair and Guwahati in addition to existing stations

(6) Up gradation of surface ozone measurements at existing 6 stations and opening of 4 more stations.

 (7) To create a facility for archival of quality environmental data along with metadata for parameters such as GHGs, O3, aerosols, radiation, air - quality gases etc. for scientific research and for various applications.
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