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Introduction

• Groundwater is the major source for irrigated 
agriculture in highlands that host 70% of the 
irrigated lands in Jordan. 

• Groundwater depletion and illegal access to 
water have been reported in many locations in 
the irrigated highlands, particularly in the last 
few years. 

• Therefore, improving groundwater monitoring 
tools will contribute to the efforts of the Ministry 
of water and Irrigation (MWI) in managing the 
scarce water resources of the country. 



• Remote sensing techniques were used to derive 
maps of irrigated crops and their water 
consumption in the irrigated highlands of Jordan. 

• The activities of crop mapping were designed to 
include the use of remote sensing data of 
Landsat 8 and SEBAL model (that we will use to 
map actual crop evapotranspiration), coupled 
with ground surveys and climatic records to 
derive maps of irrigation in the basins.



Download of Landsat 8 from Earth 
Explorer portal
• Remote sensing data of Landsat 8 were downloaded directly from 

the USGS Earth Explorer portal (http://landsat.usgs.gov/). 



Theory of Remote sensing applications



Typical spectral Reflectance of 
vegetation, soil and water



NDVI
Normalized Difference Vegetation Index



Advantages of remote sensing 
(ETa actual evapotranspiration)

•Maps with spatial distribution of ETa.

•No need to know crop type and crop 
calendar.

•Covers large areas

•Maps can be integrated with other 
datasets and GIS maps.



Data and Information needed for SEBAL

• DEM for slope and location for each pixel.

• The satellite overpass date and time

• The latitude and longitude of the center of 
the image

• The sun elevation angle (β) at the overpass 
time

• Land cover map (if not available then 
NDVI)

• Climatic data



Distribution of irrigated crops in 
Yarmouk basin



Map of ETa for irrigated crops in 
Yarmouk basin



•Results obtained from remote sensing
data and SEBAL were also deployed to
identify hotspots in the basin, where
water consumption was much higher
than the recorded abstraction.
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