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Introduction

• Afghanistan is a land locked country 

with population of 35 million among 

which 30% are food insecure 

• Wheat is a major crop and staple 

food with 80% of total cereal planted 

area

• Country is not food sufficient, depended on 

import.

• Climatic conditions such as drought 

hampers the production of the wheat.



Introduction                        Conti…

• From 2008, MAIL, FEWSNet, WFP conducting 

pre-harvest survey for area estimation.

• Current estimation is qualitative. More accurate 

and timely estimation is required for better 

planning





Wheat Area Estimation is Important?

Timely and accurate estimation of wheat cropped 

area is essential for food security management.



Objective

• Main objective

– To develop an operational system for quantitative
assessment of wheat sown area to support food
security management.

• Specific objective

– Develop methodology for wheat area mapping at
high spatial resolution using Sentinel data

– Automation of the process and installation at
Ministry of Agriculture, Irrigation and Livestock
(MAIL), GIRoA

– Capacity building of MAIL for operation and
maintenance of the system.



Challenges

• Availability of high resolution satellite datasets.

• Cloud coverage around Afghanistan.

• Smaller field size.

• Limitation of the internet speed for downloading in 

Afghanistan.

• Requirement of high end work stations/ 

Processors/ Computers.

• Atmospheric correction of datasets.



Operationalization – use of 

Google Earth Engine

• Advantage

– Increased speed

– Data availability

– Transparency and security

– Automation

Google Earth Engine combines a multi-

petabyte catalog of satellite imagery and

geospatial datasets with planetary-scale

analysis capabilities and makes it available

for scientists, researchers, and developers

to detect changes, map trends, and

quantify differences on the Earth's surface



Data used

• Sentinel 2A • Sentinel 1A

Microwave (SAR)

Data set used in this study:

• S1- VV Polarization (for 

Afghanistan on VV polarization is 

available)

• GRD Product.



Methodology - Overview

```



Results and Discussion



Atmospheric correction of Sentinel 

2A data

Remote sensing images are contaminated by various radiative process.

Absorption 

by gases

Scattering 

by Aerosols

Water Vapours, 

etc.



Dec Jan Feb March

wheat -12.561568 -7.558392 -9.189111 -9.134375

wheat -11.097497 -7.762334 -9.734503 -14.389652

wheat -7.068494 -5.236976 -8.611198 -9.820449

wheat -9.423262 -7.8858166 -9.344246 -12.226242

wheat -13.364825 -7.8883862 -11.350506 -13.904365
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Dec Jan Feb March

vegetables -12.782213 -11.55505 -10.454327 -13.025913

vegetables -10.105228 -8.636245 -13.486805 -14.660187

vegetables -11.798395 -11.448939 -12.115034 -11.434756

vegetables -8.503256 -11.356322 -11.751514 -13.872564
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Nov Dec Jan Feb March

Wheat -8.157049554 -8.850385254 -7.135281292 -9.127834731 -11.06888758

Vegetables -8.786808243 -8.336074979 -5.970123414 -6.70940906 -7.9265134
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Crop Calendar Time Series NDVI

Identification of sowing dates

Stage 1: Exclusion of other vegetation features

NDSI>0 (for Fallow)

Identification of fallow land

It may include some crops

Excluding Fallow from Wheat + 

FallowFinal Wheat Map

Outcomes:



Classification



Mid Season Accuracy 

Assessment

Row Labels Vegetation Wheat
Grand 
Total

User 
Accuracy

Vegetation 24 10 34 70.59%

Wheat 14 36 50 72.00%

Grand Total 38 46 84

Producer 
Accuracy 63.16% 78.26%

Overall Accuracy 71.42857143

Sentinel (2017) Agriculture Stats. 
(2015)
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Operationalization

Downloading Sentinel 2 

Images

Atmospheric correction

Uploading Images To GEE 

Assert

Apply Wheat Mapping 

Algorithm in GEE

ValidationSentinel 1 A 

Time Series



Status and next step

• Status

– Initial results verified for 18 provinces.

– Order is placed for the acquisition of High 
resolution DG images.

• Way forward

– More datasets can be used (from April, May, 
June)  to improve the accuracy.

– Automation of the process and application 
development

– Capacity building of MAIL.



Thank you

Thank you for your kind 

Attention…



EXTRA SLIDES



• Afghanistan is a land locked country with arid and semi-arid climate. 11%

of the arable land mostly lies in temperate ecological zones.

• Wheat is a major crop and staple food covering 80% of the total cereal

planted area in Afghanistan.

• Climatic conditions such as droughts, increased incidences of pests and crop

diseases, lack of irrigation, changing farming practices – increased use of

pesticides and insecticides, land preparation etc. are some of the factors that

have further hampered wheat productivity. Despite being a significant

producer, Afghanistan still imports wheat from other countries.

• The timely forecast/estimation of wheat production is highly important for

planning and ensuring food security in case any shortage is predicted.



Before Threshold After Threshold

Phase 1 Conti…



S-2 Dataset

Subset

Agriculture 

Mask

NDSI>0 (for 

Fallow)

Threshold
(for Detecting fallow land)

Mask
(Fallow land)

Result

Phase 2

Methodology   

Conti…



Excluding Fallow from Wheat + 

Fallow

Initial Results
It may include some 

crops



Time Series SAR Data

Apply Orbital File

Thermal Noise Removal

Radiometric Calibration

Terrain Correction

Filtering

Classification (CART)

Wheat Area 

Validation
GPS for 

Validation

GPS for Training

Phase 3

Methodology     

Conti..

In GEE



S-2 Dataset

SubsetAgriculture Mask

NDVI

Threshold
(for Excluding Other 

Vegetation features)

From Time 

series NDVI 

curves for wheat

Mask
(Wheat +Fallow land + Other 

Crops)

Result

Phase 1

Methodology



Methodology – Crop calendar

Foreign Agriculture service office of global analysis IFA Division**



Wheat

Vegetation

Wheat

Vegetation



Before 

Correction

After Correction

Water Water

Urban Urban

Vegetation
Vegetation

Atmospheric Correction

Atmospheric correction using sen2cor



Time Requirement 

(Download & Processing)

Google Earth Engine Traditional Approach

Data can be processed 

in Dual core

(even in tablets)

High end work stations are 

required (I5,I7 processors)

Processing can be done 

and results can be exported 

as RASTER and Vector 

formats in few Seconds

It requires number of 

days for processing.

Size 6 GB = 6X1024= 6144 MB  

6144/2/60 Min = 51.2Min(Approx.)
Data can be fetched in few 

seconds

Downloading with 2 Mbps

Open Source Google Platform 

(No Cost)

Proprietary (ESRI, ArcGIS etc.)

(It has cost)  


