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Abstract

The uneven distribution of water in the world has caused many countries to face
water shortages. The lack of water has made the production of agricultural
products a challenge. Water-scarce countries invest in the farms of water-rich
countries as a strategy to provide needed agricultural products. This strategy is
known as extraterritorial cultivation. The Hirmand watershed is facing limited
water resources due to its dependence on the Hirmand transboundary stream
from Afghanistan. In this research, the aim is to simulate the strategy of
extraterritorial cultivation of agricultural products in order to manage water
shortage in the Hirmand catchment area. In this regard, the Hirmand watershed
was modeled using the WEAP model, and the current and future status of water
resources and uses were simulated. Then the extraterritorial cultivation strategy
was simulated as a scenario. Wheat, barley, and corn products were selected as
the target of extraterritorial cultivation. The results showed that in the current
situation, the Hirmand catchment area faces a water shortage of 582.812 million
cubic meters per year, and 41.16% of the water demand in the Hirmand
catchment area is not met. 72.42 percent of the total water shortage in the
Hirmand catchment area is related to the agricultural sector, and 27.58 percent
is related to the environmental sector. After applying the extraterritorial
cultivation strategy, the water shortage in the agricultural sector is reduced by
93.89% and reaches from 364.524 million cubic meters per year to 22.242
million cubic meters. In the environmental sector, the water shortage will
decrease by 95.19% from 219.911 million cubic meters per year to 10.570
million cubic meters per year. Applying the extraterritorial farming strategy has
redistributed water resources in the Hirmand catchment area.

Introduction

For countries and regions facing water shortages, direct water imports are costly due to long distances
and are generally undisputed. One of the main ways to invest in farms in other countries is to provide

* Corresponding Author: Mehdi Safdari

Address: Associate Professor,Department of
Agricultural Economics, Faculty of Economics,

Email: drsafdari.usb@gmail.com
Tel: 09128518197

University of Sistan and Baluchestan, Zahedan,

Iran.

Mehran Hekmatnia , Mehdi Safdari * , Seyed mehdi Hoseyni Ali Sardar Shahraki. Water Shortage Management in
Hirmand Catchment under Overseas Cultivation Strategy Using WEAP Model



Iranian Journal of Irrigation and Water Engineering _ 284

food and agricultural products. As part of a long-term food security strategy, many countries invest in
other countries' agricultural fields. This strategy, known as "overseas cultivation,” has been welcomed
by many developed and developing countries. Therefore, overseas cultivation involves investing in the
fertile lands of countries with sufficient water resources to produce essential crops to improve food
security.

Materials and Methods

In this research, the WEAP model was used to simulate the water resources system in the Hirmand
catchment. The WEAP model was developed by the Stockholm Environmental Institute (SEI). This
model consists of two essential functions:

Technically, WEAP provides a comprehensive, flexible, and user-friendly framework for policy
planning and analysis that can be used for complex water systems. The application steps of the WEAP
model are as follows: first, the time, place, and components of the system are configured and specified.
The required information is then entered into the model for the current situation and the years under
review. Different scenarios for the future supply and demand situation for planning and managing water
resources and consumption are designed based on policies, technology development, and other factors
that affect demand, production, and hydrology. Finally, the scenarios are analyzed according to the
costs, results, and effects.

Results

On average, the total water demand in this area is 1421.063 million cubic meters per year. This demand
includes drinking water demand, agricultural water demand, and environmental water demand.
Hirmand watershed is facing an annual water shortage of 582.812 million cubic meters. In other words,
41.16% of water demand in the Hirmand catchment area is not provided.

72.42 percent of the total water shortage in the Hirmand catchment area is related to the agricultural
sector. After applying the extraterritorial cultivation scenario, the water demand in the Hirmand
catchment area will decrease by 56.84%. After applying the extraterritorial cultivation scenario, water
demand decreases by 43.15% and reaches from 1421.063 million cubic meters per year to 807.841
million cubic meters per year.

Discussion and Conclusion

This study aims to investigate the effect of overseas cultivation of cereals on water scarcity in catchment
areas. In this regard, the implementation of overseas cultivation was simulated and performed using the
WEAP model. The results showed that overseas cultivation of cereals causes a redistribution of water
resources in the Sistan region. This is consistent with the findings of Yang, H., and Zehnder. (2002)
Yang, H., and Zehnder showed that for countries and regions facing water scarcity, overseas cultivation
plays a vital role in redistributing water resources in that region by transferring virtual water from
floodplains to the interior. Overseas cultivation reduced water shortage in the Sistan region by 56.84%
and caused redistribution of water resources in the Sistan region. This redistribution reduced water
shortages in agriculture and the environment. So water shortage is reduced by 93.89% in the agricultural
sector and 95.19% in the environmental sector. Therefore, overseas cultivation saved scarce water
resources in the Sistan region and reduced water consumption. This issue is emphasized in the results
of Rulli etal. (2013) and Go et al. (2016). Go et al. (2016) reviewed 475 overseas cultivation investment
plans and concluded that the primary purpose of overseas cultivation is access to water resources and
national savings in water consumption. Rulli et al. (2013) showed that overseas cultivation reduces
consumption and saves water consumption in investing countries. Overseas cultivation reduces by 140
billion cubic meters per year. Saudi Arabia is investing heavily in overseas cultivation in Africa. Saudi
Arabia also imports millions of cubic meters of virtual water by producing food in Africa for its national
market. Therefore, overseas cultivation is connected to water and its scarcity. Many countries involved
in overseas cultivation are currently suffering from water shortages. For water-scarce countries,
overseas cultivation is an effective way to replace domestic water demand for food production. With
the increase of water shortage in the Sistan region, the role of overseas cultivation for food security and
redistribution of water resources becomes more colorful. Therefore, Iran can improve its food security
by buying land in other countries and producing water products, importing virtual water by transferring
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these products, and reducing the pressure on scarce water resources in arid and semi-arid regions such
as Sistan. As emphasized in the research of Isfahani et al. (1399). Isfahani et al. (2016) showed that
overseas cultivation is one of Iran's surest ways to improve food security. Successful implementation
of overseas cultivation requires a comprehensive framework and a codified plan to replace the new
cultivation pattern with crops that are targeted for overseas cultivation
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Water Shortage Management in Hirmand Catchment under Overseas Cultivation

Strategy Using WEAP Model
Mehran Hekmatnia', Mehdi Safdari’, Seyed mehdi Hoseyni" Ali Sardar Shahraki*

Abstract

The uneven distribution of water in the world has caused many countries to face water shortages. The
lack of water has made the production of agricultural products a challenge. Water-scarce countries
invest in the farms of water-rich countries as a strategy to provide needed agricultural products. This
strategy is known as extraterritorial cultivation. The Hirmand watershed is facing limited water
resources due to its dependence on the Hirmand transboundary stream from Afghanistan. In this
research, the aim is to simulate the strategy of extraterritorial cultivation of agricultural products in
order to manage water shortage in the Hirmand catchment area. In this regard, the Hirmand watershed
was modeled using the WEAP model, and the current and future status of water resources and uses were
simulated. Then the extraterritorial cultivation strategy was simulated as a scenario. Wheat, barley, and
corn products were selected as the target of extraterritorial cultivation. The results showed that in the
current situation, the Hirmand catchment area faces a water shortage of 582.812 million cubic meters
per year, and 41.16% of the water demand in the Hirmand catchment area is not met. 72.42 percent of
the total water shortage in the Hirmand catchment area is related to the agricultural sector, and 27.58
percent is related to the environmental sector. After applying the extraterritorial cultivation strategy, the
water shortage in the agricultural sector is reduced by 93.89% and reaches from 364.524 million cubic
meters per year to 22.242 million cubic meters. In the environmental sector, the water shortage will
decrease by 95.19% from 219.911 million cubic meters per year to 10.570 million cubic meters per
year. Applying the extraterritorial farming strategy has redistributed water resources in the Hirmand
catchment area.
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