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:Abstract

i Introduction: Policy makers are faced with complex and multidimensional
:conditions to choose and implement water resources management policies
:in order to adapt to drought. On the one hand, due to the multidimensional
:and multiscale nature of water resources and drought management, there is
:a need to integrate tools for impact analysis and adaptation. On the other
:hand, the development of new irrigation technologies at farm level is one
: of the solutions and policies that are always discussed by experts and policy
makers in the field of water resources management. Therefore, in the
: present study, a hydrological-economic model was used in order to evaluate
: the potential effects of drought and to develop new irrigation technologies
: as a solution to adapt to drought in the Kowsar dam watershed.

: Materials and Methods: In this framework, a hydrological water planning
: and evaluation model (WEAP) and a positive mathematical programming
: model (PMP) were combined with the ability to evaluate socio-economic,
: agricultural and hydrological systems in a spatial and explicit manner. The
: necessary data and information are also taken from documentary studies at
: the basin level.

: Findings: The results of the study showed that by increasing the efficiency
: of water consumption in the agricultural sector, the reduction of water
: consumption occurs without reducing the economic efficiency and quality
: of life. In such a way that by improving the efficiency of water consumption
: by 30% under drought conditions, the economic efficiency of water
: consumption in the entire basin will increase by about 7% compared to the
: basic conditions.

: Conclusion: In other words, the development of new irrigation
: technologies leads to the saving of farmers' water and encouraging them to
: cultivate high-yield crops with high water consumption, which will
: improve the farmers' economic situation. Therefore, by implementing
: policies to improve the efficiency of water consumption without applying
: punitive policies in the field of preventing the planting of crops with high
¢ water consumption such as rice, it is possible to reduce water consumption
: without economic damage to farmers.regarding the economic growth of
" neighbouring countries.
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Extended Abstract

Introduction

Iran is located in one of the driest regions of the
world and often experiences severe droughts. Water
consumption in lIran's agricultural sector has
increased from 44 billion cubic meters in 1340 to 80
billion cubic meters in 1380 and to about 86.5 billion
cubic meters in 1390. Policymakers in Iran face
complex and multidimensional conditions to select
and implement appropriate water resources
management policies to adapt to drought. On the one
hand, due to the multidimensional and multiscale
nature of water resources and drought management,
it is necessary to integrate tools for impact analysis
and adaptation. On the other hand, the development
of new irrigation technologies at the farm level is
one of the strategies and policies that are always
discussed by experts and policy makers in the field
of water resources management. Therefor, the aim
of current study is evaluation of hydrological and
economic effects of development of new irrigation
technologies under drought conditions. To achieve
this aim, the Kowsar Dam basin was selected as the
study area.

Materials and Methods

In the current study, the combination of economic
model with hydrological simulation model of the
basin level have been used to evaluate the economic
and hydrological effects of drought and to
investigate the development of new irrigation
technologies in Kowsar Dam basin. In this
framework, at first, the effects of drought were
simulated by using a hydrological simulation model
in the form of WEAP software. Also, in order to
evaluate the effects of drought scenario on crops net
water requirement and yield, MABIA tool was used
in WEAP software. In the second stage, the positive
mathematical planning model (PMP) with the
economic purpose of farmers was solved according
to the information obtained from the hydrological
simulation model and a suitable crop cultivation
pattern under drought conditions was extracted with
and without the development of new irrigation
technologies strategy. The present hydrological-
economic model can explicitly address socio-
economic, agronomic and hydrological systems that
includes all dimensions and scales related to
drought. The WEAP model is a water resources
planning and evaluation tool based on the principle
of water balance that indicates interactions of
different sub-basins, water demand nodes,
infrastructure, water flows and water transmission
channels. In PMP models, unlike normative models,
some model parameters have been modified that can
accurately simulate the base condition. These
models reconstruct the current data, it is called the
positive (real) method.

Findings

The results show that in the basic conditions, the
economic productivity of water in Basht region is
more than 980 Tomans per cubic meter, which is
more than other studied areas. The average water
economic productivity of the entire basin is a little
more than 900 tomans per cubic meter in basic
conditions. By applying the drought scenario, the
water economic productivity in all areas of the basin
will decrease, which is more for Choram region than
other areas. With the development of modern
irrigation technologies at the farm level, the negative
effect of drought on the water economic productivity
in all areas of the basin is moderated. For the all area
of the basin, with the improvement of irrigation
systems technology, the negative effects of drought
will gradually decrease and the water economic
productivity will increase by more than 7%
compared to the baseline scenario. Also, the results
show that the use of modern irrigation systems will
improve the area under rice cultivation in the basin
and consequently, the farmers gross margin.

Discussion and Conclusion

According to the results, increasing farms covered
by new irrigation technologies from %30 to about
75% in the Kowsar Dam basin can improve the
water economic productivity by 30% and
completely moderate the negative effects of drought
on farmers' livelihoods. The results of the crops
cultivation patterns show that development of
infrastructure for new irrigation technologies in the
farms will lead to the storage of water, and this will
enable farmers to cultivate crops with high water
consumption, such as rice under drought conditions
and improve their economic conditions. Therefore,
by increasing water use efficiency in the agricultural
sector, water consumption in this sector can be
reduced, without reducing economic efficiency or
quality of life. In this regard, covering the streams,
using a suitable water distribution system at the
farms level and changing the surface irrigation
technology to modern irrigation systems are
suggested.
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