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MONITORING AND MAPPING CROP RESIDUE BURNING
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MONITORING AND MAPPING RICE RESIDUE BURNING 2025
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MONITORING AND MAPPING WHEAT RESIDUE BURNING 2025
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Promoting Regenerative Agriculture through Carbon Credits
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Retrieval of Crop Biophysical Parameters from Remote Sensing
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Retrieval of Crop Biophysi
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Assimilation of Crop Biophysical Parameters in Crop Simulation Model

The Discrete Kalman Filter
Xk = Ag_1Xk—1 + Br_1fi_1 +wyy
Yk = Hixp + vy iE=,
)'ik+ = f(; + K (yk — Hk)A(;)

Kk = Py HY [HkP HE + Ri]

Ry is the observation error covariance, and P, the
background error covariance.

The Kalman Gain is thus a weighting factor between the
observation error and the model error mapped onto
observation space.
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FASAL 2.0: Approach

Forecasting Agricultural Output using Space, Agrometeorology & Land Observations
/" Satellite data  Gridded weather datalnitial condition Relational Diagram of Geospatial Crop Model
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Web-based and Desktop Software Modules

Google Earth-Engine App for Web SAMARTH (Satellite-data Assimilation in Model for
Agricultural resource Translation to Harvest) v1.0
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Spatial Modelling and Validation of Rice Yield (2024-25)

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

Number of district covered

No. of districts No. of districts

’. Kharif Rice B Mustard -. Wheat
‘ ‘ \ ® Gujarat = Haryana ‘
‘ ® Punjab = Haryana Rajasthan m Uttar Pradesh ® Punjab ® Haryana
m Uttar Pradesh Madhya Pradesh ® Madhya Pradesh m Uttar Pradesh Rajasthan

B Chattisgarh ® Jharkhand 87 districts ® West Bengal 242 districts
m Andhra Pradesh m Telangana
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MNCFC Wheat area ('000 ha) ® Predicted Yield (kg/ha)

% CV % CV % CV
3134 kg/ha |W¥NE3| 28341 (‘000 ha) 1821 kg/ha 16.12 5755 (‘000 ha) 4065 kg/ha 11.55 |EERCYEAYINEY










Scalable Site Specific Nitrogen Fertilizer Application in Wheat

5o Dilution curves ":mmmmﬂm;;m
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Zz_ o Makawosky etal -(2021)
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_ [ In-season N ]
SOt it requirement Fertiliser Applied ... GWP (Kg CO2
_ «'] » q“JT_' e Treatment (kg/ha) Yield (t/ha) N2O (kg/ha) @ CO2 (kg/ha) eq/ha)
Recommended 120
dose of fertiliser (60 : 30 : 30) 6.27 1.32 2557 2950
Satellite based N 95.7
application (60:17.7 : 18) 6.66 1.15 2201 2545
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Scalable Site Specific Nitrogen Fertilizer Application in Wheat

N@30kg/ha

Temporal variation of N conc (%0)

5.00 1

4.50 -
4.00 -
3.50 4
3.00 4

Total N(%)

2.50 A
2.00 A
1.50 A
1.00 A
0.50 A

N@ 21.33kg/ha on 30DAS

0.00
20 30

40 50 60 70 80 9 100 110 120 130
DAS

140

1st Top dressing (2" Top dressing NUE
Basal N Total N Farmer Sampling- Ll
Farmers Name| dose applied RE[ERIREE Yield IS QERICac
(kg/ha) Dose (kg/ha) & | Dose (kg/ha) & (I? p/ha) Yield (Tons/ha) productivity)| used
g Time (DAS) | Time (DAS) g (Tons/ha) (kg yield/ Kg
N applied)

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

S”:::‘cghha'" 27.00 |51.75 (35DAS)* | 13.74 (75DAS) | 92.49 5.50 5.50 59.5 Rs+CSM
Sandeep singh | 33.75 | 51.75 (36DAS) | 51.75 (47DAS) | 137.25 5.50 5.75 40.1 Farmers
practice

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 '::r:::::
11 |Sukhchain singh| 33.75 | 51.75 (38DAS) | 34.5 (58DAS) 120 6.00 6.25 50.0 '::rraTt?c’:
19 | Kirpalsingh | 22.50 | 51.75(35DAS) | 40.9 (57 DAS) | 115.15 ND ND ; Farmers
practice

12 | Simransingh | 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 | Diljitsingh | 27.00 | 51.75(21 DAS) | 51.75 (40DAS) | 130.5 ND ND Farmers
practice

15 | Gurpreetsingh| 31.95 | 42.55 (34DAS) | 51.75 (59DAS) | 126.25 ND ND Farmers
practice

16 | Bhupinder | o000 | 51.75 (27DAS) | 51.75 (42 DAS) | 130.5 ND ND Farmers
Singh practice




Spatio-Temporal Estimation of Surface and Root-Zone Soil Moisture
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Spatio-Temporal Estimation of Crop Evapotranspiration
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Irrigation Scheduling at Field Scale

Day 1 (Satellite Overpass): 0; = RZSMgq — ETsq¢ (if 67 < FCepipicqr then irrigate up to 350
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== . - .
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Root Growth Simulation

Irrigation Dates Irrigation Applied Irrigation Required =~ Water Save (m

RD(IDAP)=RDM*(0.5+0.5*SIN((3.03*IDAP/MDT)-1.47)) (mm) (mm)

RD(IDAP)= root depth at a particular day
RDM = maximum root depth =1 m
MDT = day at which maximum root depth reached = 90 days

Days After Sowing (Day)
1 7 13 19 25 31 37 43 49 55 61 67 73 79 85 91 97 103109115121127133139

1.10.12.2022 57 24
33

2.26.12.2022 63 30

33

3.13.01.2023 66 44
22

4.20.02.2023 67 54 13

Root Depth (cm)

5.10.03.2023 69 54
15

Total 324 206 118 (36%)




ET and Water Productivity Mapping of Wheat
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Agrlcultural Drought Monitoring: Composite Drought Index

T ———

Trend-adjusted Vegetation Condition (T NDVIZNorNPYlmin ) 199  Terra MODIS NDVI 2001 - 2021

Index (VCITadj) NorNDVImax—NOTNDVImin L3product 16 day, 250m

2 Standardized Precipitation Index (SPI) SPJ = Xi — Xmean CHIRPS ver 2.0 2001 - 2021

L o 1 day, ~ 5 km

3 Normalized Difference Water Index WIS Terra MODIS 2001 - 2021

(NDWI) NIR+SWIR Reflectance L2 8 days, 500m

4 Soil Water Deficit Index (SWDI) SM; — FC SMAP L4 product 2001 - 2021

December 2016 FC — PWP x10 1day,, ~ 9 km

5 Evaporative Stress Ratio (SESR) ET/PET Terra MODIS L3 2001 -2021

product 8 days, 500m

¢ Cause
; * Rainfall based Standardized Standardized Normalized

Triggerl -adj j )

-/ Evapotranspiration Stress LUZIERECIE WO Difference Water Index

Ratio (SESR) Condition Index (VClr.q) (SNDWI)

¢ Impacts
* Crop, Soil moisture, Remote Sensing, Hydrology
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~
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Composite Drought Index (2024-25): 1km Grid every 16-days

(25/5/2024 1o 9/6/2024) {10/6/2024 to 25/6/2024) (26/6/2024 to 11/7/2024) (12/7/2024 to 27/7/2024) (28/7/2024 to 12/8/2024)

Non-crop Normal Near-normal Mild  Moderate Severe Extreme

(29/8/2024 1o 13/9/2024) (14/9/2024 to 29/9/2024) (30/9/2024 to 15/10/2024)
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Solar-induced fluorescence (SIF) is an
innovative measurement that serves as
a proxy of plant photosynthetic activity.

Treatments
0O kg N hat
N60 60 kg N ha't
N120 120 kg N hat
N150 150 kg N ha!

W interpretation

1 irrigation

13
15

Parameter Method

Chlorophyll content
Carotenoid content
Soil Moisture
Incident PAR / Intercepted PAR
Biomass
Leaf area index
Total N
Leaf area
Fyv/Fm
Crop height
Leaf width

Micrometeorological parameters

3irrigations
5irrigations

DMSO-method (Hiscox and Israelstam, 1979)
DMSO-method (Hiscox and Israelstam, 1979)
Gravimetric method
Point Quantum / Line quantum sensor
Destructive sampling (30cm)

Plant Canopy analyzer (Li-2200c)
Kjeldalh Method (Kjeldahl, 1883)
leaf area meter
Pulse Modulated Chlorophyll Fluorometer (0S5p+)
Meter scale
Meter scale

EC flux tower / AWS

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

Canopy RT

Energy dissipation
Jajsuel] annelpey

European Space Agency Mission
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Web Geo-Portals for Dissemination of Research Outputs among Stakeholders
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