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: Abstract

¢ Introduction: The climate change that have occurred in recent years in Fars
: province have been recognized as one of the most important environmental
: challenges in this region. These climate changes have had significant impacts
: on land use and land cover in this region. Considering this issue, the use of
: systematic methods for land use and land cover management is very useful.

: Materials and Methods: In this study, we used a system dynamic approach,
¢ the behavior of the land use and land cover system in Fars province was
: simulated and its response to various climate changes was investigated over the
: period of 2020-2050.

¢ Findings: The results showed that during the simulation period, the urban land
: and saltland areas are expected to be uptrend, over a period of 30 years. In
¢ contrast, the areas of agricultural, forest cover, rangeland and waterbody areas
. have had a downward trend in area changes.

: Conclusion: With the current conditions that have been associated with the
¢ reduction of rainfall and underground water resources, we will face a crisis of
: agriculture water in the near future, and success come from those countries that
: have this vital resource and preserve it well.
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Effect of Climate Change on Land Use and Land Cover in Fars Province

Extended Abstract

Introduction:

The climate change has become a significant
environmental challenge in many regions of the
world, including Fars province in Iran. The impacts
of climate change on land use and land cover in Fars
province have been substantial, leading to changes
in the availability of natural resources and affecting
the livelihoods of local communities.

To address this issue, there is a need for effective
management strategies that can adapt to the dynamic
changes in climate and land use. Dynamic systems
methods, such as system dynamics modeling, offer
a powerful tool for analyzing and managing
complex systems with multiple feedback loops and
nonlinear relationships (22).

In this context, this paper explores the application of
dynamic systems methods for land use and land
cover management in Fars province. Specifically,
we will investigate the use of system dynamics
modeling to analyze the impacts of climate change
on land use and land cover. The results of this study
have important implications for improving the
resilience of ecosystems and enhancing the
sustainability of land use practices in Fars province
and other regions facing similar environmental
challenges.

Materials and Methods
In this study, a system dynamic model was
developed to address the various land use demands
under different climate scenarios, taking into
account human activities. The developed SD model
consists of four subsystems: population, economy,
climate, and land use.
The economic sector has a significant impact on
population and land use. The GDP value was
calculated in the model by equation:

t

POP(t) = f[POP X RPOP(t)] dt + POP(t,)

to
The population sector is of great importance. The
population variable was calculated in the model by
equation:
Population = [(Population Growth)dt +
Population(0)
The land use sector, six types of land use, including
urban land, agricultural land, rangeland, forest,
water body, and salt land. Changes in each type of
land use are limited by the integrated effects of
social-economic and climatic changes on land use
demand.
The weather conditions have a long-term impact on
the dynamics of natural landscape changes.
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Therefore, the weather subsystem (annual rainfall
and temperature) has also been included in the SD
model.

In the following, after applying scenarios of
changes in precipitation and temperature, the system
was examined and compared under various weather
conditions. Finally, the Vensim DSS software was
used to build and run the model and simulate the
system's behavior. The study period was between
2020- 2050 and the years 1970- 2020 were used for
model validation and calibration.

Findings

The simulation results with the system dynamics
model showed that the level of agriculture and
residential use, which is affected by the increase in
population, is increasing, and the rangeland
coverage, which has a negative relationship with the
increase in population and the demand for livestock
products, decrease by 20%. The results of the
simulation of climate change scenarios showed that
in 2050, the level of agriculture use decrease by 31%
compared to the continuation of the existing
situation. In the case of applying scenarios, the
decrease in forest cover and pasture area is 34.5%
and 24.1%, respectively, more than the base case.

Discussion and Conclusion

Due to the sharp decrease in the level of land cover
and water body, which is caused by the decrease in
rainfall and increase in temperature, increase in
population and the rapid expansion of residential
areas in the coming years, the necessity of proper
management and accurate planning to use the
correct methods of exploiting water resources,
refraining from converting It is mandatory to
transfer natural resource lands to agricultural lands
and industrial and residential units.
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