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   Objectives  

5- develop a web-based decision support tool for informed-decision making 

by farmers, advisory services and policy-makers  
 

1- enhance the water and nutrient retention capacity and improve use 

efficiency in diverse arable production systems across Europe and N. Africa 

2- reduce soil and water pollution for sustainable management of water 

resources.  

3- identify and use environmental, economic and social indicators to 

evaluate the production systems  

4- design innovative practices and sustainable water and nutrient use 

production systems  



Limited water resources and scarcity of water in Egypt is the main challenge for 

agricultural horizontal expanding policies and strategies. At the same time over 

population is rapidly increasing and agricultural land decreased. As a result, 

quantities and qualities of food decrease.  

1- saving irrigation water to cultivate another area.  

2- Crop water requirements must be estimated accurately. 

3- improving irrigation efficiencies and applying high efficiency irrigation method 

4- as localized irrigation (drip irrigation efficiency 85% - 95%), using scheduling 

irrigation 

5- cultivate tolerated crops to drought, and cultivate short period verities. Information 

about  

To solve this problem adopted policies of horizontal and vertical expanding in 

agricultural lands and activities had been considered based on 



1- Nutrient 

2- Water clarity 

3- Heavy Metals 

4- Salinity 

5- PH 

6- Dissolved oxygen 

 
 

 

A- Environmental Indicators 



1- Nutrient 

Nitrogen and phosphorus are essential nutrients for plant and animal growth. 

•Excessive levels of nutrients can greatly modify aquatic plants, and 

subsequently general water quality, by promoting the growth of organisms like 

blue-green algae at the expense of other species. 

 

 



2- Water clarity 

•Turbidity is a measure of water clarity.  

•High turbidity (low clarity) is caused mainly by large concentrations of 

sediments that are washed off catchments into streams and rivers and 

ultimately into estuarine and marine environments. 



3- Heavy Metals 

concentration of metals is mostly controlled by 

the geological characteristics of the catchment. 

Most metals are toxic to organisms above a 

certain concentration and some accumulate in 

animals and plants (including fish, mangrove 

vegetation and sea grasses). 

 

 



4- Salinity 

•Salinity refers to how much salt is in water. The water in rivers and streams 

is usually fresh. 

•Salinity levels may fluctuate quickly (periods of hours and days) with the 

tidal cycles, in response to mixing of fresh and marine waters by wind and 

currents, and over seasonal cycles with large freshwater flows from the 

catchments during wetter months.  



5- PH 

pH is a measure of the acidity or alkalinity of water, ranging from acidic (pH 

less than 7) through to neutral (pH 7) and alkaline (pH greater than 7). 

If water is too alkaline or too acidic the physiological processes of an 

organism may be disrupted. 



6- Dissolved oxygen 

•Dissolved oxygen refers to the amount of oxygen contained in water, and is a 

critical measure of the living conditions for oxygen-requiring (aerobic) aquatic 

organisms. 

•Discharges of wastes rich in organic matter can occur in urban population 

centers, and can substantially reduce dissolved oxygen concentrations.   

 



B- Economic Indicators 

•Employment resulting from water and sanitation 

construction and maintenance 

1- Gross State Product  

2- Non-Farm Employment  

3- Manufacturing Employment  

4- Business Failure Rate 

 
 

 



C- Bio-indicators 

Macro invertebrates found living in 

water (they tend to remain in one 

place) that are sensitive to pollution 

  

High Level of Variety           healthy water 

source 

Small Level of Variety           poor water 

source 

Over-fishing 

Industrial pollution 

Poor farming practices 

Adding foreign species 

 
 

 



D- Remote Sensing Indicators 
Different indices calculated from remote sensing sensors used to quantify many biophysical 

parameters of vegetation cover, such as leaf area index, vegetation cover surface temperature, 

leaf water content and chlorophyll pigment content. Remote sensing of VIS provides in situ time 

plant conditions. Moreover, crop water stress index (CWSI) used to schedule irrigation whenever 

a threshold criterio (trigger point) is reached. CWSI is estimated using remote sensing vegetation 

cover surface temperature (Ts) and meteorological data (Howell et al., 2012). 

 



D- Remote Sensing Indicators 
Including: 

A- vegetation indices 

B- water indices 

C- soil indices 

 



A- Vegetation indices 
1- NDVI (Normalized difference vegetation index) 

Uses 

Used to estimate vegetation biomass, vegetation productivity, and biochemical properties. Have the 

best correlation with leaf chlorophyll concentrations. 

Normalized Difference Vegetation Index (NDVI) was calculated from following Eq.  

(NDVI) = RNIR – R Red / R NIR+R Red 

where 

RNIR  Reflectance in the near infrared band. 

R Red Reflectance in the red band. 



2- Chlorophyll Index  

 

Uses 
Used to estimate Chlorophyll concentration in the 

leaf. 

was calculated from following Eq.  

=  R750/ (R700 + R710)−1 

 

where 

R  Reflectance in the near infrared band. 



B-Water indices 
 

 NDWI: Normalized Difference Water Index 

Uses 

used to monitor changes in water content of leaves, using near-infrared (NIR) and short-wave 

infrared (SWIR) wavelengths  

Eq. = (NDWI) = R860 – R 1240 / R 860+R 1240 

where 

RNIR  Reflectance in the near infrared band. 

R Red Reflectance in the red band. 
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C-Soil indices 
SAVI (Soil-Adjusted Vegetation Index) 

The soil-adjusted vegetation index was developed as a modification of the Normalized Difference 

Vegetation Index to correct for the influence of soil brightness when vegetative cover is low.  

 

 [SAVI = ( (NIR-Red) / (NIR+ Red+L) ) * (1+L)] 

Where 

L is a correction factor and its value is dependent on the vegetation cover 

RNIR  Reflectance in the near infrared band. 

R Red Reflectance in the red band. 

Other Soil indices 

TSAVI (Transformed Soil-Adjusted Vegetation Index ) 

                                MSAVI ((Transformed Soil-Adjusted Vegetation Index )   

 

http://wiki.landscapetoolbox.org/doku.php/remote_sensing_methods:normalized_difference_vegetation_index
http://wiki.landscapetoolbox.org/doku.php/remote_sensing_methods:normalized_difference_vegetation_index


Enhanced Vegetation Index (EVI) 
Compensates for atmospheric and soil effects 
 

 

 

rred = Reflectance in red channel 

rNIR = Reflectance in NIR channel 

rblue = Reflectance in blue channel 

C1 = Atmospheric resistance red correction coefficient (C1 = 6) 

C2 = Atmospheric resistance red correction coefficient (C2 = 7.5) 

L = Canopy background brightness correction factor (L = 1) 

G = Gain factor (G = 2.5) 

Lpcc
EVI

redNIR

redNIR

blue 




)/( *21 rr

rr



Spectroradiometer data 

20th April 2016 



20th April 2016 



 



Examples on application 
of Hyperspectral data in 

Agriculture 

20th April 2016 



the main objective of the current study is hyperspectral signature of plants is 

a valuable taxonomic tool for identification and segregation of plants at the 

specific level. 

 

1- A CONTRIBUTION OF HYPERSPECTRAL 

REMOTE SENSING CRITERIA VERSUS 

MORPHOLOGICAL TRAITS IN TAXONOMY OF 

FLOWERING PLANTS 
 

 Ghada A. Khdery , Mohamed A. Aboelghar, Sayed M. Arafat 

 The Egyptian Society of Experimental Biology 

20th April 2016 

Hyperspectral technique was considered as a valuable taxonomic tool 

for flowering plants and was supported with macromorphological data 

and stomatography 



The spectral reflectance pattern for the Natural different Species. 



• the main objective of the current study is using field 

hyperspectral measurements to select the optimal growth 

stage and the optimal waveband to discriminate between two 

winter crops (wheat and clover) and between two summer 

crops (maize and rice).  

2- Selection of the most efficient 

wavelength bands for discriminating 

different summer and winter crops 
 

 Mohamed A. Aboelghar, Sayed M. Arafat, Eslam F. Ahmed  

 International Journal of Geosciences and Geomatics, Vol. 1, Issue 2, 2013,ISSN:2052-5591  

20th April 2016 



Location of study area (Damietta governorate) as false color composition 

(FCC) of SPOT-4 data 

20th April 2016 



The spectral reflectance pattern for the different winter and summer 

crops 

20th April 2016 



• Hyperspectral ground measurements of ASD field 

Spec3 spectroradiometer was used to monitor the 

spectral reflectance profile during the period of the 

maximum growth stage of the crop. 

3- Hyper Spectral Measurements as a 

Method for Potato Crop Characterization  
Mohamed Aboelghar, Sayed Arafat and Eslam Farag  

 International Journal of Advanced Remote Sensing and GIS 2013, Volume 2, Issue 1, pp. 122-129, Article ID ISSN 2320 - 0243 

20th April 2016 



Location Map of Al Buhayrah Governorate 



Reflectance spectral signature of 

different potato crop verities 

20th April 2016 



The Optimal Waveband to Differentiate 

between the Four Potato Varieties  

20th April 2016 



4- EVALUATION OF  WATER DISTRIBUTION UNDER 
PIVOT IRRIGATION SYSTEM USING REMOTE 

SENSING IMAGERY 

 
 

E Farg, S Arafat, MS Abd El-Wahed, A El-Gindy, 2016 

 

 

Objective 

Traditional methods for center pivot evaluation depend on the water depth  distribution 

along the pivot arm. Estimation and mapping the water depth under pivot  irrigation 

systems using remote sensing data is essential for calculating the coefficient of  uniformity 

(CU) of water distribution. This study focuses on estimating and mapping water  depth 

using Landsat OLI 8 satellite data integrated with Heerman and Hein (1968) 

modified equation for center pivot evaluation.  



Study Area 


