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  SATELLITES (GEO Satellites) Covering Indian Domain 

This is a new concept of Geo-Ring of covering Globe 
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                                    Meteorological Satellite System   Geo +Leo 

There are two types of satellites viz., Geostationary Satellite and Polar orbiting Satellite 

observing the earth for meteorological purpose 





                    Visualization Types 



                                               Types of sensors 



                 Remote Sensing  

 Remote Sensing’ refers acquisition of characteristic 

information's of an object or phenomenon without making any 

direct or physical contact with the object. 

 It involves the measurement of physical properties of objects 

located at remote distance from the measuring instruments. 

 Thus measurement of meteorological parameters through 

satellite is an example of remote sensing. 



                                                Primary Instrument 

The main mission is  carried out by primary instrument  

 Imager 

 Sounder 

 

 Imager is a multichannel instrument that senses radiant energy and 

reflected solar energy from the earths surface and atmosphere.(10 bit) 

 

 Sounder provides data to determine the vertical temperature and moisture 

profile of the atmosphere, surface and cloud top temperature and  ozone 

distribution.(12 bit) 

 Other instrument on board the spacecraft are a search and rescue 

transponder , a data collection and relay system . 

 

 6 channel imager 

 19 channel sounder 

 



                                           MET Data Transmitter 

Imager Sounder 

1 Transmit 

Frequency 

C-Band 4781 

MHz 

C-Band 4798 

MHz 

2 Data Format NRZ-M NRZ-S 

3 Data Modulation 

Scheme 

QPSK BPSK 

4 Data Rate 3.92 Mbps 40 Kbps 

5 EIRP 23 dBW 7 dBW 

6 Transmit 

coverage 

Indian mainland Indian mainland 

 

7 Cross 

polarization 

insolation 

2 ddb over 90% Indian landmass 

coverage 



Basic principles of satellite imagery interpretation 

(a) Brightness 

(b) Texture - smooth, fibrous, opaque, or mottled. 

(C) Shape  

(d) Pattern 

(e) Size: 

(f) Vertical Structure: 















• Land appears brighter than the sea but darker than 

clouds.  



                          Visible image showing different features 



                                               Visible  

 Distinguishing clouds over a snow-covered area: is difficult as in visible images both have almost the 

same brightness (large albedo). Animation of the visible image can reveal clouds moving over the 

stationary snow/ice. 

 Thin clouds:  thin clouds over a high albedo desert surface may be seen as misleadingly bright because of 

scattering light from lower surfaces reaching to the satellite.  

 





                            IR image showing different features         



                                                       Infrared  

Detection of fog and low clouds 

( a) During night time fog and low clouds can not be differentiated from other land 

surface features because of negligible temperature contrast among them. 

 (b) Land sea contrast: In IR imagery coastline can be seen clearly only when there is 

a large difference between land and sea surface temperatures. 



VIS imagery IR Imagery WV Imagery 
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                                         Indian Satellites: 

Currently INSAT consists of two Geostationary satellites viz., INSAT-3A and 

KALPANA- 1 in operation having meteorological payload 

 

The Indian National Satellite (INSAT) System is a joint venture of the. 

 

  

 Department of Space (DOS),  

 India Meteorological Department (IMD), 

 Department of Telecommunication (DOT),  

 All India Radio (AIR)  

 Doordarshan. 



                       MMDRPS INSAT 3D/3R  (Channels Imager + Sounder) 

 INSAT 3D/3R carries a six channel imager and 19 channel sounder. 

The 6 spectral channels of INSAT-3D imager are: 

 



      Geophysical Parameters to be derived from INSAT -3D (sounder) 









                       https://satellite.imd.gov.in/ 



https://mausam.imd.gov.in/imd_latest/contents/satellite.php 

 







                                          Important Facts 

 Only twelve, countries from the list below (USSR, USA, France, Japan, 

China, UK, India, Russia, Ukraine, Israel, Iran and North Korea). 

 Which satellite is used in India to track cyclone. 

SCATSAT-1 – Satellite for Weather Forecasting, Cyclone Detection and 

Tracking - ISRO. 

 

The Advanced Scatterometer (ASCAT) Data Products - noaa ... 

 

https://manati.star.nesdis.noaa.gov › datasets › ASCAT.. 
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                                             ASCAT 







import numpy as np 

import matplotlib.pyplot as plt 

import h5py 

from mpl_toolkits.basemap import Basemap 

import glob 

import numpy.ma as ma 

import shapefile 

 

import cmaps 

path = 'C:/Users/Admin/Downloads/' 

 

filenames = 

glob.glob(f'{path}/*3DIMG_01JAN2023_0000_L1C_ASIA_MER_V01R00.h5', 

recursive=True) 

data_list = [] 

 

for filename in filenames: 

    with h5py.File(filename, 'r') as h5file: 

        print(h5file.keys()) 

        data = h5file['IMG_TIR1'][:] 

        data=ma.masked_where(data==1023,data) 

        lut=h5file['IMG_TIR1_TEMP'][:] 

        tb=lut[data]   

        #tb=np.flipud((tb[0,:,:])) 

        

        data_list.append(tb) 

        

data_list= np.array(data_list) 

mean_data = np.nanmean(data_list, axis=0) 

 

mean_data=np.flipud((mean_data[0,:,:])) 

m=1616                                     

n=1618 

lat1=np.fromfile('E:/nitin/3DIMG_ASI.lat',dtype=np.float32); 

ln=len(lat1) 

lat1=lat1[0:ln-256] 

           

lat1=np.flipud(lat1.reshape(m,n)) 

lon1=np.fromfile('E:/nitin/3DIMG_ASI.lon',dtype=np.float32); 

ln=len(lon1) 

lon1=lon1[0:ln-256] 

lon1=lon1.reshape(m,n) 

cmap="Reds" 

 

fig=plt.figure(figsize=(5.,5.))                                                                                     

latmin=-5.0;latmax=38.0; lonmin=67.0;lonmax=100.0     

levels = np.arange(0,300,10)                                                           

map=Basemap(projection='merc',llcrnrlat=latmin,urcrnrlat=latmax,llcrnrlon=lon

min,urcrnrlon=lonmax,resolution='l')   

map.readshapefile('E:/DESKTOP/nitin/one_file_output', 'india_shp', 

drawbounds=True, color='black', linewidth=2)     

#map.drawcoastlines()                                                                                               

map.drawparallels(np.arange(latmin,latmax,5),labels=(1,0,0,0),color='0.25',line

width=0.5)                         

map.drawmeridians(np.arange(lonmin,lonmax,5),labels=(0,0,0,1),color='0.25',li

newidth=0.5)                           

#im = map.pcolormesh(lon1, lat1, tb, shading='flat', latlon=True, 

cmap=plt.cm.Greys) 

im=map.contourf(lon1,lat1,mean_data,shading='flat',latlon=True,cmap=cmap,l

evels=levels,extend='both') 

# for info, shape in zip(map.my_shapefile_info, map.my_shapefile): 

#     map.plot(*zip(*shape), linewidth=1, color='red', linestyle='-', zorder=5)                                       

map.colorbar()                                                                                                     

plt.title('Mean_BT_',fontsize=18,fontweight='bold')                                                                       

plt.xlabel('Longitude',fontsize=12,fontweight='bold',labelpad=23)                                                   

plt.ylabel('Latitude',fontsize=12,fontweight='bold',labelpad=30)                                                   

#plt.savefig("../Output/Amphan/" + ofile + "_MIR.jpg")                                                         

plt.show() 





Thank You 


