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Studysite in Tirlapur, DharwadDistrict
of KarnatakaState

Area Of Site Approx. 642 sq. km

Location Part of Dharwad District (Karnataka)

Lon/Latof Centroid of Site - 75.230, 15.505

Landscape i. Semi Malnad, Eastern Maidan.

Typical Field Size 1-10 Ha.

Climatic And Weather Northern Transitional Zone and Dry Zone

Major Crops And Calendars i. KharifRice ςJune to October

ii. Jowar- May/July to 

September/December

iii. Cotton- May/July to December/April

iv. Maize-May/August-

September/Decemebr

v. Green Gram- May/August-

October/December

vi. Soybean

vii. Rabi Jowar-September/October-

January/March

viii. Wheat-October/December-

January/March

Soil Type & Texture Black Cotton soil, Loamy & Kankery soil at 

river banks

Soil Drainage Thedistrict is drainedby two major rivers:

Malaprabha and Tungabhadra,with the

main tributaries suchasBennihalla,Varada

andKumudvati.

Irrigation Infrastructure Canal,Tanks,OpenWells,Borewells

Site Description



i. Evaluation of various Drought indicators (meteorological and remote sensing 
based)

ii. Development of a composite drought index

iii. Validation of soil moisture estimations 

iv. Development  of protocol for crop loss assessment 

ü Month wise report of Drought assessment

ü Monthly soil moisture verification

ü Inter-comparison of various drought indices

ü Composite Drought Indicators

ü Protocol for Crop Loss Assessment

Technical work done/to be done

Project Objectives



AgriculturalDroughtwasassessedup to sub-district level. Toassessdrought, the methodology
mentionedin Governmentof IndiaDroughtManualwasfollowed
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SI.No. KeyVariables Indicators/Index Sourceof Data/Product

1. Rainfall Rainfall Deviation/Dry 
Spell 

NOAACPC  ((0.1 x 0.1 degree )

2. Crop Sown Area Deviation from Normal Resourcesat-2 AWiFS
(56m)/MODIS-Terra  
(MOD13Q1)

3. Satellite Based 
Crop Condition 

NDVI, NDWI Deviation 
from Normal VCI of 
NDVI/NDWI

Resourcesat-2 AWiFS
(56m)/MODIS-Terra  
(MOD13Q1, 250m)

4. Soil Moisture Soil Moiture Index-
Percent Available Soil 
Moisture (PASM)

Water Balance Model  (NRSC)-
NOAA CPC (0.1 x 0.1 degree 
)/Global PET (1.0x1.0 degree)/ 
Theta Probe 

Data Used 



Parameters for Drought Declaration
(Drought Manual, 2016)

Levels Category Parameters

Trigger 1
(Mandatory Indicator)

Rainfall Based 1. RF Deviation or SPI
2. Dry Spell

Trigger 2
(Impact Indicator)

Need to Select 3 out of 4 
type of Indicators

1. Remote Sensing
2. Crop Situation
3. Soil Moisture
4. Hydrological

1. NDVI & NDWI Deviation or VCI
2. Area under sowing
3. PASM or MAI
4. RSI/GWDI/SFDI

Verification Field Data GT in 5 sites, each, of 10% of Villages

RFςRainfall
SPIςStandardizedPrecipitationIndex
NDVIςNormalizedDifferenceVegetationIndex
NDWIςNormalizedDifferenceWetnessIndex
PASMςPlantAvailableSoilMoisture
MAIςMoistureAdequacyIndex
RSIςReservoirStorageIndex
GWDIςGroundWaterDroughtIndex
SFDIςStreamFlowDroughtIndex
GTςGroundTruth

Ẅ Severedrought: if two of the selected3 impact indicatorsare in
Severecategoryand1 is in Moderatecategory

ẄModerate drought: (i) if two of the selected3 impact indicators
are inΨaƻŘŜǊŀǘŜΩclass. (ii) if two of th selected3 impact indicators
are in severeand1 is in Normalcategory

Ẅ Normal: for all othercases.
Ẅ Trigger 2 will be set off in the event of a finding of ΨǎŜǾŜǊŜΩor
ΨƳƻŘŜǊŀǘŜΩdrought.

Ẅ The State has an option to reducethe drought categoryby one
rank (i.e. Severeto Moderate) if the irrigation percentageof the
administrative region (District/Taluk/Block/Mandal), for which
droughtisbeingdeclaredismorethan 75%.

Ẅ Finally the drought assessedusing impact indicatorsneedsto be
validatedthroughgroundtruth.



Total No of GT - 112

Ground Truth 



S.I.
No 

Crops Number 
of GT

Growth 
Stage

Soil 
condition 
in field 

1. Chilli 07 Vegetative Moist

2 Cotton 58 Vegetative Moist

3. Millets 01 Vegetative Moist

4 Ground 
Nut

05 Vegetative Moist

5. Jowar 02 Vegetative Moist

6. Maize 27 Vegetative 
/Maturity

Moist

7. Onion 07 Vegetative Moist

8. Paddy 01 Vegetative Moist

9. Sugarcane 01 Vegetative Moist

10. Sunflower 01 Vegetative Moist

11. Toor 02 Vegetative Moist

Details of GT Collected



Ground truth of crops

Cotton Field 
Maize Field 

Tur Field Sunflower Field 


