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REMOTE SENSING-BASED INFORMATION AND INSURANCE FOR CROPS IN EMERGING ECONOMIES 

 
Using remote sensing information in Crop Insurance  

Bi-weekly information on crop growth 
status, derived by European and 
Indian cloud-free satellite data 

Observation on delays in rice growing helps to 
guide decision on  Preventive Sowing/ On 
Account Payment Cover 

End-of-season yield estimation at village level can 
guide Crop Cutting Experiments                
(“Smart sampling”) 
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Large scale, high 

resolution SAR-

RS of rice areas 

Crop models 

adjusted by 

remote sensing 

Smartphone 

based rapid data 

collection 

Cloud platforms 

scalable, reliable 

and timely + + + 

All remote sensing data stored, 

processed and analyzed on the cloud. 

All field data collected by mobile phone, 

sent to the cloud over mobile or Wi-Fi 

network.   

Timely, detailed, and accurate information 

made available to the users. 

Turning the value chain of crop information digital 

Leveraging new technologies 



Information delivered through remote sensing analysis: 

• How much area was planted this season in each 

district/block/village? 

• What was the yield in each district/block/village? 

• Was production more or less than last year? 

• Was the harvest early or late? 

• Adverse climatic conditions: flood or drought? 

– Where and how much area was affected? 

– How much yield was lost in such areas? 

 

REMOTE SENSING-BASED INFORMATION AND INSURANCE FOR CROPS IN EMERGING ECONOMIES 



Methodology 

 
Automated Processing chain 

MAPscape-RIICE 

1. Automatic grouping of the        

    data belonging to the same      

    acquisition geometry 

2. Slant range mosaicking 

3. Multilooking 

4. Coregistration 

5. De-speckle filtering (Time 

series or Single date) 

6. Geocoding 

7. ANLD filtering 



Overview of Sentinel 1A acquisition and 
coverage over TamilNadu 

Satellite - Sentinel-1A  

Spatial Resolution - 20m 

Temporal Resolution - 12 days 



 

Direct seeded rice 

Transplanted and Direct Seeded Rice as seen from Satellite 

Transplanted Rice 

Direct Seeded Rice 



Developed dB curves for different crops using SAR 

 

The results will be useful in devising methodology in parameters for mapping these and 

monitoring the growth in future 



Products 

• Rice area maps 

• Rice seasonality maps 

     - Start of the season maps 

     - peak of the season maps 

• Rice phenology maps 

• Rice yield maps 



Rice area validation and accuracy assessment 

Sensor - Sentinel-1A  

Spatial Resolution - 20m 

Temporal Resolution - 12 days 

Districts covered:  

Cuddalore, Ariyalur, Perambalur, 

Tiruchirapalli, Thanjavur, Thiruvarur, 

Nagapattinam and Pudukkottai 



Rice Map of Manikandam Block Rice Map of Navalur Kuttapattu Village  
of Manikandam Block 



Start of the Season map 



Rice Yield Estimation using RiceYES V 1.0 



 
Rice yield map 2015-16 

map 2015-16 
 



Cadastral level yield map 



Individual Farm Level Yield Results, Thanjavur District 

Farm Level CCE Yield vs ORYZAYesv1 Model Derived 

Yield 

No. of blocks covered 7 

No. of villages covered 32 

Sample size of  CCE fields  55 

Farm level yield accuracy (Samba season 

2014-15)*** 

90.1% 



Farm level yield estimates 



Rice area and Start of Season 
Map Samba 2016 



Rice area Map and Statistics - Samba 2016 – Major Districts of Tamilnadu 

District Area (ha) 

Ariyalur 10768 

Cuddalore 104856 

Erode 3025 

Karur 4719 

Nagapattinam 103211 

Namakkal 2349 

Perambalur 4437 

Pudukkottai 32088 

Ramanathapuram 121569 

Sivaganga 58826 

Thanjavur 132258 

Thiruvarur 119019 

Tiruchirappalli 23564 

Tiruvannamalai 16678 

Kanchipuram 24960 

Tiruvallur 48896 

Vellore 10707 

Total 821930 



Start of the Season - 

Samba 2016 – Cauvery 

Delta Districts of 

Tamilnadu 



Date 
Rice Area 

(ha) 

19-Sep 30114 

01-Oct 11115 

13-Oct 20790 

25-Oct 31972 

06-Nov 16871 

18-Nov 6811 

30-Nov 1067 

12-Dec 260 

24-Dec 19 

05-Jan 0 

17-Jan 0 

Total 119020 

Tiruvarur District - Rice area and Corresponding Date of Planting - Samba 2016 



2016 2015 

Rice Prevented sowing assessment in Trichy District 

Normal Area – 45,800 ha 

Area Sown (Samba) – 11,674 ha 

Villages Monitored - 466 

Villages Identified for Prevented Sowing - 210 



Village wise rice area in Erode district within sowing window 

Normal Area – 31,650 ha 

Area Sown (Samba) – 625 ha 

Villages Monitored - 365 

Villages Identified for Prevented Sowing 

- 127 



LAI for Rice Area - Samba 
2016 – Cauvery Delta 
Districts of Tamilnadu 



 
Paddy Yield 

(Kg/ha) 
 

Area (ha) 
 

 No Yield 9148 

 < 1000 9839 

 1000 – 2000 20618 

 2000 – 2500 41495 

 2500 – 3000 6356 

 3000 – 3500 19092 

 3500 – 4000 7803 

 > 4500 4354 

Total 118705 

Paddy Yield in Tiruvarur district 

(Samba 2016) as estimated by 

Satellite based RIICE technology 
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Application of RIICE technology in Crop Insurance in India 
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Information delivered by RIICE 
and its national partner Tamil 
Nadu University, helped relief 
efforts by distributing seeds in 
Tamil Nadu flood affected areas, 
after satellite data had been 
delivered to the state level 
emergency authorities. 

2015 Tamil Nadu flood resulted in loss of rice area being lost  

Case Study: Disaster Risk Assessment 
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Role of RIICE  Technology in Crop Insurance in India 

Area of improvement RIICE 

In-season crop area monitoring & yield estimation  

Determination of progress of area sown/emerged  

Continuous monitoring of crop health  

Efficient identification of homogenous/stress areas  

Disaster mapping and loss assessment (Flood & Drought)  

Prevented sowing cover and on-account payment  

Improved targeting/ Smart Sampling of  Crop Cutting 

Experiments 
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Mar-Apr 
2016 

•RIICE project presented to the, Dept. of Agriculture, Govt. of Tami Nadu  

•Dept. of Agriculture recommends RIICE project to be piloted in the 2016 season 

July 2016 

•RIICE project mentioned as one of the pre-conditions for selection of insurance companies in 
the Tender Process 

Nov 2016 

•RIICE project approved by Committee on Crop Insurance  for a state wide pilot 

•RIICE-team observes late start of season  using satellite technology, shares information 

Jan-Mar 
2017 

•Department of Agriculture analyses satellite information on delayed start of Samba season 

• Stakeholders consider RIICE based information for insurance pay-outs 

•RIICE Pilot extended in 2017 cropping season 

RIICE Milestones in Tamil Nadu, India  
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This is placeholder 

text.  

All phrases can be 

replaced with your 

own text. 

Summary of experiences and challenges ahead 

 

RIICE Project  

Tamil Nadu 

2016-17 

 

Products Problem 

Solving 

Contribution to 

Crop Insurance 

Challanges & 

Future Focus 

Areas 

• Start of season area maps 

• Village wise rice area 

• Mid season expected yield  

• End of Season yield maps 

• Village level  yield estimate 

• Disaster Risk Assessment 

 

• Field validated products 

• World class technology & 

expertise 

• Timely, scientific transparent 

& efficient processes 

• Insurance ready solutions 

• RIICE Insurance pilot by 

State Govt. 

• Area discrepncy  

• Rapid loss assessment 

• In season monitoring 

• Village level crop statistics 

• Mid season & End of 

season yield assessment 

• Timely compenssation to 

farmers 

 

• Detailing PMFBYfeatures like 

prevented sowing, on a/c 

payment etc 

• Developing a Smart CCE 

sampling methodology in 

cooperation with DEA 

• Availability of  quality village 

level boundary maps 

 

 

 



Thank You 

 
Manoj Yadav 

RIICE Project Advisor, GIZ, New Delhi 
Email: manoj.yadav@giz.de 

Mobile: +91-9971784600 

 

 

Dr. S. Pazhanivelan 

Professor & Head, Department of Remote Sensing & GIS 

Tamil Nadu Agricultural University, Coimbatore 
Email: pazhanivelans@gmail.com  

Mobile: +91-9047599446 
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