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Extended Abstract

Introduction:

Recently many studies have found that due to
climate change, there is an increasing trend in the
frequency of occurrence and intensity of extreme
hydrological events like floods and droughts. In
order to better understand the change and provide
support for adaptation strategies, it is of great
necessity to deeply investigate climate change and
have a detailed knowledge of its potential impacts
on hydrology, hydraulics, water resources,
agriculture, cropping pattern and farmers’ gross
margin. In recent years, many studies have been
conducted to evaluate the impacts of climate change
on the water resources, yield of selected crops and
productions in the agricultural sector, especially on
cereals and weaving products. The evaluation
process is often divided into four steps:

In the first step, selection of different Global Climate
Models (GCMs) or regional climate models (RCMSs)
to provide future climate change projections under
scenarios representing different development level
of society and economy. In the second step, use of
downscaling techniques (statistical methods and
dynamic methods) to downscale the GCM outputs to
regional scale necessary for hydrological models. In
the third step, use of hydrological models to simulate
runoffs and evaluate the effects of climate change on
hydrological regimes. In the four step, use of
economic models to assess the effects of climate
change in the agricultural sector, which is generally
used to achieve practical results in this part from
advanced economic models and regression analysis.
Generally, increasing greenhouse gas emissions and
telecommunications phenomena are among the
factors that have accelerated the emergence of
climate change and global warming. Greenhouse
gases have warmed the earth and the surrounding air
by rising into the Earth's atmosphere and retaining
solar energy.

Materials and Methods

In the present study, the integration of
comprehensive biophysical- economic modeling
system of agriculture and water resources in Tehran
province was investigated, in order to assess the
potential effects of global warming. To achieve this
goal, first using General Circulation Models (GCM)
the effects of greenhouse gases on the average
climatic variables of temperature and precipitation
under the emission scenarios A1B, A2 and B1 were
investigated. This was done with the help of
GCM/RCM data system and LARS-WG microscale
model. Then, using econometric approach and
regression analysis, the effects of climatic variables
of temperature and precipitation on the average yield
of selected products were evaluated. A Positive
Mathematical Programming (PMP) model was used
to investigate changes in products yields on
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cropping patterns. The required data in this research
are of the documentary type and recorded in the
relevant government agencies, which in two
sections: time series (2002-2018) and cross-
sectional (2013-2018) were collected.

PMP  approaches solve the problem of
overspecialisation by assuming a profit-maximising
equilibrium in the reference period. Based on an
assumption of unobserved information, the PMP
approach recovers additional information from
observed activity levels and specifies a non-linear
objective function. This consequently results in the
model exactly producing the observed behaviour
offarmers in thecalibrated period. Without
introducing artificial constraints and makingit a
widely accepted method for policy analysis. This
methodology that developed by Howitt (1995) to
calibrate agricultural supply models have been used
to link biophysical and economic information in an
integrated biophysical and economic modeling
framework and to assess impacts of agricultural
policies and scenarios. These models are also
accepted for analyzing the impact of climate change
and water resources management policies and
scenarios.

Findings

The results showed that there is a proper
coordination between the observational
meteorological data and the meteorological data
generator (simulated data), which ultimately
indicates the validity of the basic predictor model.
The prediction of the percentage of variability of
temperature and precipitation climatic variables to
determine the climatic scenarios indicated that the
behavior of the temperature and precipitation
climatic variables during the future periods at the
level of the study basins of Tehran province
increased compared to the base period (0.26 to 3.75
degrees Celsius) and it will be reduced (0.78 to 1.41
mm reduction). Also, the results showed that the
behavior of climatic variables of temperature and
precipitation during the future periods in the study
basins of Tehran province compared to the base
period will increase (0/26 to 3/75 °c) and decrease
(0/78 to 41/1 mm) respectively. Increasing the
farmers’ desire to develop the acreage of irrigated
wheat, corn and canola and reducing the acreage of
irrigated barley, tomato, watermelon and sunflower
in the cropping patterns of the northern and southern
basins of Tehran province is an important result of
application of integrated climate scenario (2 °c
increase in temperature and 20 mm decrease in
precipitation) in this study. Under the terms of the
climate change occurrence, watermelon and
sunflower with the most decreasing changes in yield
(13/1 and 17/7 percent) and acreage (68/8 and 31/9



Comprehensive Hydrological- Economic Modeling of Agriculture and Water Resources of ...

percent) as the most sensitive products in cropping
patterns of northern and south basin of Tehran
province were identified.

Discussion and Conclusion

The results showed that wheat and barley cereal
products are among the most important products that
can be developed in terms of the amount of
cultivated area in the conditions of climate change
due to the emission of greenhouse gases in the
northern and southern basins of Tehran province.
Therefore, in order to maintain, develop and
continue the level of cultivation of these products in
agricultural patterns, it is necessary for the relevant
government officials to always provide their support
in the form of appropriate policy programs such as
the creation of target markets, purchase without
intermediaries and guaranteed purchase. The present
research can increase the level of awareness of
officials and managers, especially in the agriculture
and water resource management sectors, regarding
the effects of greenhouse gas emissions and other
climatic factors, so that they can, in addition to
determining the optimal cultivation patterns and
increasing the productivity of the agricultural sector,
in order to The management and sustainability of
water resources in the watersheds of Tehran
province on the one hand and dealing with the
effects of climate change caused by the emission of
greenhouse gases on the other hand should have
proper planning. According to the findings of this
research, managers and planners of the agricultural
sector can reduce the risk of producing these grain
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products at the level of study basins by adopting
appropriate risk management policies, and on the
other hand, by implementing appropriate strategies
such as accurate forecasting. Climate changes
prevent the fluctuation of the production of these
strategic products.

Finally,  adopting  appropriate  production
management and market regulation policies to
control the production of wheat and barley and also,
paying attention to the development of durable
products acrage (to climate change) such as rapeseed
and corn to the relevant officials and planners of the
agricultural sector of Tehran province were
suggested.
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