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Sustainable Satellite Systems…

The indices for evaluating productivity and 
efficiency are: 1. Relative yield total / land 
equivalent ratio (LER), 2.Effective land 
equivalent ratio (ELER), 3.Staple land 
equivalent ratio (SLER),4. Land equivalent 
coefficient (LEC) , 5.Area time equivalency 
ratio (ATER) , 6.Area harvest equivalency ratio 
(AHER) , 7.Crop performance ratio (CPR),8. 
Yield advantage index ( YAI),8.Monetary 
equivalent ratio (MEA) 
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Sustainable Satellite Systems….

The global cropland area database at 30m resolution 
[GCAD-30] is more useful in using area figures in a 
computer based calculations, modeling and 
visualization. Evaluation and productivity of multiple 
cropping systems is carried out by arriving at multiple 
cropping index (MCI) , diversity index(DI) , harvest 
diversity index (HDI) , simultaneous cropping index 
(SCI) , cultivated land utilization index (CLUI) , cropping 
intensity index (CII) , Specific crop intensity index (SCI) , 
relative cropping intensity index (RCII). GCAD -30 maps 
and database opens up the Pandora box of indicator 
based assessment of cropping systems study. 
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Sustainable Satellite Systems….

The urgent need of the crop land mapping in order to 
address food and water security scenarios will require 
the methods to be  automated , accurate, and able to 
provide  cropland maps , statistics , and their 
characteristics ( e.g, irrigated Vs rainfed, crop types , 
cropping intensities) rapidly (e.g, producing maps  
within few hours ) year after year ( hindcast , nowcast, 
forecast)  over space and time  once the mega file data 
cubes ( MFDC)  for the years are ready through  
automated methods  using automated cropland 
classification algorithms(ACCAs). Fully automatic 
methods do not exist, especially over large areas. 
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Sustainable Satellite Systems….

The best of existing methods are semi-
automated, requiring substantial human 
interaction, and  have large uncertainties 
when working with independent datasets. 
These semi-automated methods include: (a) 
spectral matching methods (SMTs),(b) 
ensemble of machine learning algorithms 
(EMLAs)  (e.g., decision trees , neural 
networks), and (c)  Classification and 
Regression Tree (CART) 
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Sustainable Satellite Systems….

TRL for Assessing Drought ------ a creeping 
phenomena ------ in India ( small land holdings 
and multiple crops , data scarce scenario)-----

2 or  3

why ?
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Sustainable Satellite Systems…

Some small satellite projects which can be thought of 
are:

• A. Small satellite for monitoring water reservoirs and 
their irrigated agriculture every ten days:

• One satellite with a ground station and the launching 
facility provided by ISRO (free of cost) : Rs.5 crores
(one million dollars)

• Outputs:  These below mentioned outputs help in 
managing the distress year water resources between 
inter-state water reservoirs.( It is not only the satellite 
data but proven applications using satellite data will 
be given to External Agents – user agencies)
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Sustainable Satellite Systems…

• 1. Every ten days satellite data on reservoir water spreads and 
irrigated command area crops. 

• 2. The calibration and validation of area estimates with 
suitable image processing algorithms. 

• 3. The feasible water available behind a water reservoir 
between dates of satellite overpass. (Use of available, proven 
algorithms for Indian Water Reservoirs of Multipurpose / Single 
purpose Medium and Major Projects (Live Storage Capacity 
preferably between 40 TMC to 150 TMC) TRL-10 at implementation 
level.**

• 4. The crop water use in the command area at 
engineering level (TRL-5). This needs to be calibrated before 
operationailastion **   (USGS-GCAD -30m Maps)

• 5. The regional models of water use considering ten 
important reservoirs in a basin. (TRL -6)  
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Sustainable Satellite Systems…

B. Small Satellites Constellation for Drought 
Monitoring and  Crop Productivity.

Two/ suitable number of  small satellites 
carrying hyper spectral camera payloads are 
planned. Approximate Cost: Rupees Ten 
Crores each . Revisit capability of eight dates 
in growing season of the crop.
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Sustainable Satellite Systems…

• Outputs: 

• 1. Hyper-spectral satellite data on regions / 
basins / catchments /watersheds of interest.

• 2. Agricultural Drought classification based 
on NDVI from Large Scale to Small Scales (TRL-
10)  (TRL10)

• Yield  forecasting using accumulated NDVI
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Thank you

cjagadeesha @gmail.com

Cell : 9449066052
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