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Abstract

In recent years, climate change and rising of global water
demand as a result of population growth has caused water
scarcity. In this regard, calculation of agricultural water
productivity is essential in order to optimize the management
of water resources and reduce the water consumption. One of
the promising tools for this purpose is remote sensing. In this
research, a functional and fully satellite-based model called
WATPRO was used for direct calculation of agricultural water
productivity and its evaluation in the Jiroft plain located in
Kerman province. For this aim, Landsat 8 satellite imagery was
acquired during the growing season of wheat on 2016-2017
and after necessary image preprocessing, the WATPRO model
was implemented. The deployment peak, cultivation and
harvesting time for six divided field, were determined by using
the time series of Normalized Deference Vegetation Index
(NDVI) extracted from satellite imagery. Wheat water
productivity was then calculated and the results were evaluated
with ground control points. The results showed that the highest
and lowest water productivity for wheat in this area is 0.4 and
0.8 kg m3, respectively and the average of water productivity
in the study area was estimated about 0.5 kg-m=3. Also the
correlation coefficient of 76.5% was found for correlation
between average NDVI and water productivity in this area.
Assessing the accuracy of the WATPRO model with the
measured water productivity at field showed that this model
perform well for estimation and mapping of water productivity
with an RMSE and correlation coefficient of 0.16 kg-m and
85%, respectively.
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Table 1- Satellite data used in the research
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Data type Satellite (sensor) Date(Shamsi) Resolution / scale
Satellite image Landsat 8 1395/10/06 30 meter
Satellite image Landsat 8 1395/10/22 30 meter
Satellite image Landsat 8 1395/12/10 30 meter
Satellite image Landsat 1396/02/13 30 meter
Satellite image SRTM — 30 meter
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Table 2- Field measured data
| KWK WOy JULTS K P Y-H R g PR

Area number Water Irrigation Water salinity ds Primary soil salinity
- source network type m! ds m?
Farm number
6-1 Well Traditional 0.8 0.63
6-2 Well Modern 0.59 3.85
3-1 Well Traditional 0.59 0.61
6-3 Well Modern 0.85 8.59
5-1 Well Traditional 0.85 0.91
5-2 Well Traditional 4.5 1.52
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Table 3- Parameters required for calculating water
productivity for wheat (Bastiaanssen and Steduto,

2017)
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Fig. 5- Normalized Difference Vegetation Index for divided areas
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Fig. 7- Water productivity of wheat in selected farms in the study area
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1- Crop Water Productivity
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4- Juazeiro
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6- Digital Elevation Model
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8- Normalized Difference Vegetation Index

9- Root Mean Square Error
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Table 4- Estimated values of water productivity in
sampling farms

£330 13 1 (590 )42 0385 3,91 1 pa3lie - F Jguo

$ 2 paiged
Water productivity Area number
(Estimated) -
(kg m-3) Farm number
0.34 6-1
0.38 6-2
0.37 3-1
0.44 6-3
0.39 5-1
0.32 5-2
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