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Monitoring of Active Fire Events: Paddy

Stakeholders:
• ICAR (AE, NRM)
•M&T, MoA
•CAQM, CPCB
•VCs, SAU
•State AE / AG 

Depts
•ATRI & KVK’s
•Media
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Monitoring of Active Fire Events: Paddy

MSG SEVIRI
Geostationary



MONITORING AND MAPPING CROP RESIDUE BURNING



Paddy Sown Area: 1.36 M ha
Paddy Burnt Area: 0.80 M ha

% Area Burnt: 58.94 %

MONITORING AND MAPPING RICE RESIDUE BURNING  2025



Wheat Sown Area: 3.52 million ha
Paddy Burnt Area: 2.13 million ha

% Area Burnt: 60.05 %

MONITORING AND MAPPING WHEAT RESIDUE BURNING  2025

Wheat Sown Area: 2.25 million ha
Paddy Burnt Area: 0.84 million ha

% Area Burnt: 37.33 %

Wheat Sown Area: 7.14 million ha
Paddy Burnt Area: 3.23 million ha

% Area Burnt: 45.23 %

CREAMS@IARI CREAMS@IARI CREAMS@IARI



Promoting Regenerative Agriculture through Carbon Credits

Zero Tillage Mapper Software

Fazilka Fields

Time-series adoption of zero-tillage in wheat for 

63000 farmers fields were monitored over years 

2018 - 2023.

Monitoring Reporting & Verification



Retrieval of Crop Biophysical Parameters from Remote Sensing



Retrieval of Crop Biophysical Parameters from Remote Sensing



Assimilation of Crop Biophysical Parameters in Crop Simulation Model



Satellite data

Sentinel-1/2 time series

Gridded weather data
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Dry matter partitioning

Grain yield

FASAL 2.0: Approach
Forecasting Agricultural Output using Space, Agrometeorology & Land Observations



SAMARTH (Satellite-data Assimilation in Model for

Agricultural resource Translation to Harvest) v1.0

Web-based and Desktop Software Modules
Google Earth-Engine App for Web



Flood Impacts on Paddy Growth and Yield
20-28 Sep 2025

20-28 Sep 2024



Spatial Modelling and Validation of Rice Yield (2024-25)

Rice Yield Map of Karnal (2024-25)



FASAL 2.0: Maps of Rice Yield (2024-25)
CREAMS@IARI
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FASAL 2.0: Yield Forecast of Rice, Mustard and Wheat (2024-25)

Avg. yield
3134 kg/ha

% CV
22.73

Total area
28341 (‘000 ha)

Kharif Rice

Avg. yield
1821 kg/ha

% CV
16.12

Total area
5755 (‘000 ha)

Mustard

Avg. yield
4065 kg/ha

% CV
11.55

Total area
31678 (‘000 ha)

Wheat

CREAMS@IARI







Scalable Site Specific Nitrogen Fertilizer Application in Wheat

Leaf Area Index Canopy Chlorophyll 

Field & management 
data

Genotype/Soil

Irrigation/Fertilizer

Weather

Predict

Physical 
RT 

models
Satellite RS 

observations

Process based 
model 

InfoCrop

Actual Plant N 
Conc.

Critical N 
Conc.

Data 
assimilation

Biomass

N deficit

In-season N 
requirement



Scalable Site Specific Nitrogen Fertilizer Application in Wheat

IARI 
ID

Farmers Name
Basal N 

dose 
(kg/ha)

1st Top dressing 2nd Top dressing

Total N 
applied 
(Kg/ha)

Farmer 
Reported 

Yield 
(Tons/ha)

Sampling-
Yield 

(Tons/ha)

NUE 
(Partial 
factor 

productivity)
(kg yield/ Kg 

N applied)

Approach 
usedDose (kg/ha) & 

Time (DAS)
Dose (kg/ha) & 

Time (DAS)

43 Dilpreet singh 29.25 51.75 (34 DAS) 51.75 (48DAS) 132.75 ND ND
Farmers’ 
practice

41
Sukhchain

singh
27.00 51.75 (35DAS)* 13.74 (75DAS) 92.49 5.50 5.50 59.5 Rs+CSM

44 Sandeep singh 33.75 51.75 (36DAS) 51.75 (47DAS) 137.25 5.50 5.75 40.1
Farmers’ 
practice

45 Binder singh 33.75 23.39 (49DAS) 25.19 (75DAS) 82.33 5.75 6.50 69.8 Rs+CSM

10 Mandeep Singh 33.75 51.75 (35DAS) 23 (56DAS) 108.5 5.75 5.00 53.0
Farmers’ 
practice

11 Sukhchain singh 33.75 51.75 (38DAS) 34.5 (58DAS) 120 6.00 6.25 50.0
Farmers’ 
practice

19 Kirpal singh 22.50 51.75 (35DAS) 40.9 (57 DAS) 115.15 ND ND -
Farmers’ 
practice

12 Simran singh 33.75 51.75 (31DAS) ND - ND ND
Farmers’ 
practice

13 Gurjepal singh 29.25 51.75 (25DAS) 51.75 (43 DAS) 132.75 ND ND
Farmers’ 
practice

14 Diljit singh 27.00 51.75 (21 DAS) 51.75 (40DAS) 130.5 ND ND
Farmers’ 
practice

15 Gurpreet singh 31.95 42.55 (34DAS) 51.75 (59DAS) 126.25 ND ND
Farmers’ 
practice

16
Bhupinder 

Singh
27.00 51.75 (27DAS) 51.75 (42 DAS) 130.5 ND ND

Farmers’ 
practice



OPTRAM (SWIR 2)
R : 0.73-0.88

RMSE : 0.05-0.08 
m3 m-3

OPTRAM (SWIR 1)
R : 0.78-0.88

RMSE : 0.04-0.09 
m3 m-3

TOTRAM (TRIS 1)
R : 0.69-0.81

RMSE : 0.05-0.15 
m3 m-3

WCM (TRIS 1)
R : 0.65-0.78

RMSE : 0.05-0.09 
m3 m-3

Optical-Thermal Synergy MW-Optical Synergy Optical-SWIR Synergy 

Spatio-Temporal Estimation of Surface and Root-Zone Soil Moisture

0-40 cm Depth



Spatio-Temporal Estimation of Crop Evapotranspiration

Field Water Balance Model



Irrigation Scheduling at Field Scale



ET and Water Productivity Mapping of Wheat

Weather data Landsat 8 
images

Crop Cover 
image

Reference 
ET

SETMI ET Model
(Two source energy balance)

Instantaneous 
ET Fraction Daily ET Seasonal ET (mm)

LAS Data

Transmitter

Receiver

Pathlength-990m

LAS ET 

WP (kg/ha/mm) Rohtak



Agricultural Drought Monitoring: Composite Drought Index
S.N Index Formula Inputs Period / Interval

1 Trend-adjusted Vegetation Condition 
Index (VCITadj) 

(
𝑁𝑜𝑟𝑁𝐷𝑉𝐼𝑖−𝑁𝑜𝑟𝑁𝐷𝑉𝐼𝑚𝑖𝑛

𝑁𝑜𝑟𝑁𝐷𝑉𝐼𝑚𝑎𝑥−𝑁𝑜𝑟𝑁𝐷𝑉𝐼𝑚𝑖𝑛
)×100 Terra MODIS NDVI 

L3product
2001 – 2021
16 day, 250m

2 Standardized Precipitation Index (SPI)
𝑆𝑃𝐼𝑖 =

𝑋𝑖 − 𝑋𝑚𝑒𝑎𝑛
σ

CHIRPS ver 2.0 2001 – 2021
1 day, ~ 5 km

3 Normalized Difference Water Index 
(NDWI)

𝑁𝐼𝑅−𝑆𝑊𝐼𝑅

𝑁𝐼𝑅+𝑆𝑊𝐼𝑅
Terra MODIS 
Reflectance L2

2001 – 2021
8 days, 500m

4 Soil Water Deficit Index  (SWDI) 𝑆𝑀𝑖 − 𝐹𝐶

𝐹𝐶 − 𝑃𝑊𝑃
× 10

SMAP L4 product 2001 – 2021
1 day, , ~ 9 km

5 Evaporative Stress Ratio (SESR) ET/PET Terra MODIS L3 
product

2001 – 2021
8 days, 500m



Composite Drought Index (2024-25): 1km Grid every 16-days

Non-crop  Normal     Near-normal   Mild       Moderate    Severe      Extreme 



Abiotic Stress: Sun Induced Fluorescence (SIF) Modelling

Solar-induced fluorescence (SIF) is an
innovative measurement that serves as
a proxy of plant photosynthetic activity.

N dose interpretation

N0 0 kg N ha-1

N60 60 kg N ha-1

N120 120 kg N ha-1

N150 150 kg N ha-1

Irrigation interpretation

I1 1 irrigation 

I3 3 irrigations 

I5 5 irrigations 

Treatments Soil Canopy Observation, Photosynthesis, and 
Energy fluxes (SCOPE)

European Space Agency Mission



SIFy Relation with Crop Biophysical Parameters



Web Geo-Portals for Dissemination of Research Outputs among Stakeholders 

https://krishi-dss.gov.in/krishi-dss/

https://creams.iari.res.in/

https://creams.iari.res.in/geokrishi/



THANK YOU 
vk.sehgal@icar.org.in
vkshegal@gmail.com

https://creams.iari.res.in/
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