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Using remote sensing datasets (WaPOR) and crop 

coefficients to estimate actual crop evapotranspiration



WaPOR database
https://wapor.apps.fao.org

The WaPOR data portal, developed by the Food and 
Agricultural Organisation of the United Nations
(FAO) is a tool that uses satellite data to monitor 
agricultural land- and water productivity throughout 
Africa and the Near East.

http://www.fao.org/home/en/
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Calculation of Actual EvapoTranspiration

 Actual EvapoTranspiration, is derived using the 
Penman-Monteith equation, The following data is 
used to calculate ET: daily incoming solar radiation 
and weather data (temperature, humidity, wind 
speed).

 The calculation of the ETIa is based on the ETLook
model described in Bastiaanssen et al. (2012



Calculation of Actual EvapoTranspiration

 ETLook model uses moderate resolution visible and 

near infrared data from the MODIS sensor for 

determining surface albedo and vegetation cover. 

Routine meteorological measurements (wind speed, 

air temperature and relative humidity) at a number of 

stations within the area are used to infer the current 

meteorological conditions



Example 

 Determine actual 
evapotranspiration 
in Kafr El Sheikh at 
Nile Delta –Egypt 

 Lat : 31.3275

 Lon : 30.9224



1: Click the Layers tool  and select from Level I (250 m) data the layer Actual 
EvapoTranspiration and Interception (Dekadal), 
Change Layer to: Actual Evapo transpiration and Interception (Dekadal)



2 - Use the locate tool to navigate to the Kafr El Sheikh area enter  POINT OF 
INTREST: at Kafr Esahikh lat : 31.3275, lon:  30.9224)







Estimating Annual  Actual EvapoTranspiration

1. Choose layer: Actual Evapo Transpiration (Annual) as before.
2. Choose Point of interest ( Kafr Eshakh: 31.3275, 30.9224).







Estimating Dekadal Reference EvapoTranspiration

1. Choose layer: Reference Evapo Transpiration (Dekadal) as before.
2. Choose Point of interest ( Kafr Eshakh: 31.3275, 30.9224).
3. Hit poit time series.







Estimating annual  Reference EvapoTranspiration

1. Choose layer: Reference Evapo Transpiration (Annual) as before.
2. Choose Point of interest ( Kafr Eshakh: 31.3275, 30.9224).
3. Hit point time series.







Analysis of Actual Evapo Transpiration (Dekadal) for Water body 
e.g. Nile River

1. Choose layer: Actual Evapo Transpiration (Dekadal) as before.
2. Choose Point of interest ( Any location of within Nile).
3. Hit point time series.







Estimating actual  EvapoTranspiration using crop 
coefficient and Reference EvapoTranspiration



Estimating actual  EvapoTranspiration
using crop coefficient and Reference 

EvapoTranspiration



crop coefficient

Kc = ETc/ETo





Crop growth stages 



Initial stage 

 The initial stage runs from planting date to approximately 
10% ground cover. The length of the initial period is highly 
dependent on the crop, the crop variety, the planting date 
and the climate.

 During the initial period, the leaf area is small, and 
evapotranspiration is predominately in the form of soil 
evaporation. Therefore, the Kc during the initial period (Kc 
ini) is large when the soil is wet from irrigation and rainfall 
and is low when the soil surface is dry 



Crop development stage 

The crop development stage runs 
from 10% ground cover to effective 
full cover. Effective full cover for many 
crops occurs at the initiation of 
flowering. 



Mid-season stage 

 The mid-season stage runs from effective full cover to 
the start of maturity. 

 The start of maturity is often indicated by the beginning 
of the ageing, yellowing or senescence of leaves, leaf 
drop, or the browning of fruit to the degree that the 
crop evapotranspiration is reduced relative to the 
reference ETo. 



Late season stage 

 The late season stage runs from the start of 
maturity to harvest or full senescence. 



Lengths of crop development stages
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crop coefficients, Kc
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Crop coefficient for the initial 
stage (Kc ini) 







Adjustment of kc value



Adjustment of kc value

 Kcend adjusted as following



RHmin =15%
U2=4.5 m/s  
h = 1 m

Example

 Determine crop water requirement 
for wheat at Sudan Marawi –Area

 Irrigation method : center pivot

 Irrigation interval : 1day 









sudan







Kciniتحديد 

0.85





Kcmid(tab) = 1.15

Kcini = 0.85 

Kcend(tab) =    0.4 



Adjustment of kc value

RHmin =15%
U2=4.5 m/s  
h = 1 m
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Crop coefficient curve for wheat –
Sudan-Marawi



Crop water requirement for wheat –
Sudan-Marawi



Jordan valley


