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Introduction

One of the main problems in arid and semi-arid regions of the country is the lack of water for irrigating
agricultural products and other uses. Sistan and Baluchestan provinces is considered to be one of the arid and
semi-arid regions in Iran that are facing water shortages. The present study evaluated the trend of changes in
water footprint of two crops, wheat and watermelon, as the main crops in Sistan and Baluchestan province. In
this way, the changes in water footprint in the two components of blue and green water products and the cause of
these changes under the influence of various factors will be investigated.

Materials and Methods

The present study aimed to evaluate the trend of changes in the water footprint of two crops that is wheat
and watermelon, as the main crops in Sistan and Baluchestan province. In this way, the changes in water
footprint in the two components of water and green water products and the cause of these changes under the
influence of various factors will be investigated. For this purpose, first, the water footprint of these two products
were investigated in all cities where they were cultivated in two sections: blue and green water footprint in a 30-
years’ time span from 1978 to 2017. Then, by using Mann Kendall Trend Test, the trend of long-term changes
was investigated. Water footprint calculations were performed through Cropwat and aqua crop software and,
finally, according to the blue and green water footprint formula in Excel.
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Results and Discussion

The results have indicated that the trend of changes in the water footprint of wheat has been increasing in
Sarbaz and Iranshahr. As for watermelon, this trend has also been increasing in Zahedan and Konarak, mainly
due to reduced rainfall and yields. The average water footprint of wheat and watermelon in Sistan and
Baluchestan province has been reported to be 2134.9 and 318.1, respectively. Moreover, the share of blue and
green water for two crops, wheat and watermelon has been reported to be 1773, 361.9 and 291.7, 26.5,
respectively. The results obtained in this study are consistent with Karandish's research (Kardashian, 2018). The
30-year trend of Mann Kendall method calculated water footprint in three sections :blue, green, and total water,
as well as for yield and rainfall. The results of trend finding for both wheat and watermelon at 95 and 99% levels
showed that the yield of watermelon in Nikshahr, Chabahar, and Khash counties had an increasing trend, and
this reduced the blue water footprint and consequently reduced the total water footprint of the crop. Wheat crop
is a more effective factor, and with the changes in its 30-year trend, the water footprint of the crop, especially its
green water footprint, has been affected. In Zabol, Iranshahr, and Zahedan stations, this issue is quite evident,
and with the decrease in rainfall trend, the green water footprint of the crop has decreased.

Conclusion

The results show more water footprint of wheat than watermelon due to the high yield of watermelon
versus wheat. In comparing the green and blue water footprints of the crops, the results show a greater share of
green water footprints in the wheat crop than in the watermelon crop, which is also due to the length of the
growing season and the date of cultivation and harvest of wheat and more use of rainwater resources. Evaluating
the change with the Mann Kendall Trend Test indicates an increase in yield and a decrease in rainfall in the 30
years studied in two places, which has increased the blue water footprint and reduced the green water footprint of
crops.
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Tabel 2- Average water footprint of wheat and watermelon in Sistan and Baluchestan cities

oo Khash Chabahar Iranshahr Konarak Nikshahr  Sarbaz Zahedan (U st Jpasw
Ol (ton.m3)  (ton.m3)  (ton.m?3) (ton.m?3) (ton.m?) (ton.m?) (ton.m<) City product
(Average)
291.7 244.5 178.7 276.8 123.9 295.2 4235 499.3 WF blue Wy
Watermelon
26.5 15.4 427 213 28.3 27.8 326 17.2 WF green
318.1 259.8 221.3 298.1 152.2 323 456.1 516.5 WF total
R . -
ol * Khash Iranshahr  Saravan Sarbaz Zabol Zahedan "’Lw_”w -
City Wheat
(Average)
1773.0 1824.9 1385 1699.5 1133.6 2319.5 22754 WF blue
361.9 * 754 233 193 352.9 458.8 179.6 WF green
2134.9 * 2578.9 1618.1 1892.6 1486.5 2778.3 2455.1 WF total
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Fig. 2- Share and percentage of blue and green water footprints of wheat and watermelon in Sistan and Baluchestan cities
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