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Extended Abstract

This study examined the drop in water level, significant decrease in the lake’s surface area,
and increase in salinity of the Urmia Lake, which is one of the most valuable water
habitats in Iran. Therefore, to reach a better understanding of the processes that affect the
lake's water level fluctuations and assessing the contributions of every responsible
parameter, System water consumption designed in The Lake Basin in the Vensim and the
effects of each variable on the water level of the lake were evaluated using a set of different
scenarios. The findings suggest that in comparison with other variables, the operation of
dams (26%) as well as the increase in water requirement (16%) by variables have played a
role in reducing the input to the lake. Climate variables had a role of up to 16% within the
time span of 1999-2014. Although hydrograph indicates aquifer deterioration in some of
them, the entrance to the lake water budget is negligible.
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Introduction

The rapid changing phenomena of the earth’s surface have made it necessary to explore and
identify natural and human processes. In this regard, studying the fluctuations in the lake's
water level fluctuations is of particular importance both as a natural heritage and as one of
the challenges facing human societies in achieving sustainable water resources. In recent
years, the status of the lake drainage and its gradual drying process has created important
economic, environmental, and social problems at the regional and national levels. The
creation of salt hazards, desertification and its spread to agriculture and residential areas, and
the subsequent destruction of agricultural lands and gardens, as well as the increase in the
migration from the adjacent areas of the lake, should be considered as the most important
hazards. The process of drying of the lake has begun since 20 years ago, and it has reduced by
more than 8 meters during this time.

Purpose

The main aim of this study is to identify and determine the impact of each natural and
human factor on the water level fluctuations of the lake.

Methodology

The dynamic model of the changes of lake water balance was studied using the dynamics of
systems as an appropriate analysis tool. Based on this view, various components of the Urmia
basin system and the relationship between its subsystems were defined (Figure.l). The
economic, social, and environmental cumulative impacts of development plans at basin, as well
as climate change, were estimated. Software tools like Vensim, which is designed to understand
the dynamics of the system and is one of the most powerful tools for studying water resource
systems, were used. Accordingly, we divided the lake's water resources system into three
subsystems: climate variables, groundwater, and surface runoff. Some factors were also
identified in each subsystem, including the effects of the growth of irrigated lands and changing
pattern of water requirement. It should be noted that the necessary data were provided and
introduced into the model after quality control within the time span of 1999-2014.

Data and Results

Calibration of the simulated pattern behavior showed that the provided pattern represents
the actual system, and the model represents the real system and can be a valid example of the
behavior of observed level. The pattern changes of the lake level were investigated by
designing a set of different scenarios. The indicators for assessing scenarios include changing
climatic conditions, dams operations, water requirement pattern, and the interaction of the
lake with the adjacent aquifers. Moreover, the current trend of precipitation and
evapotranspiration stations around the lake was compared with the trend of these two
variables within the time span of 19AY-Y34Y. The results of this scenario showed that the
maximum impact of declining rainfall and increasing evaporation on reducing the water level
of the lake is 16%. However, the reasons for transformation in the amount of rainfall and
evaporation in the local or regional scale needs further research in this field. The examination
of the other variables such as surface flow, which has the most portion of the input flow to the
lake, showed that the development of agriculture in the catchment accompanied with the



triple growth of irrigated lands led to the increase in the annual water consumptions. Thus,
these variables should be mentioned as the main factors affecting the fluctuations in the lake
level. This scenario indicates that these factors have contributed to 42% of the lake level
changes. The groundwater flow is the third subsystem. Our examinations showed that the
interaction of the lake with the adjacent aquifers is as the drainage flow to the surface along
negligible value. Gradually, the excessive exploitation of aquifers and the disruption of the
underground water flows to rivers led to supplant the interphase threshold and the progress
of the saltwater to the aquifer.

Innovation, Limitations and Implications
The innovations of this research are as follows:

» Operation of dams cannot be considered as the only main reason for the decline in the lake's
water level. The changes in cropping patterns that consequently change the pattern of water
demand in the basin also have significant impacts on the reducing water level of the lake.

» Natural factors contribute only 16% to the decline in the lake’s water level. These factors
only slow down the rate of decline of the lake levels. In other words, the current trend of
declining lake water levels is substantially independent of climatic variables.

»  One of the main constraints of this research should be expressed to access to long-term data.
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Figurel: Conceptual Pattern of Water Resources in Urmia Lake Basin in Vensim
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1. ventana simulation environment (VENSIM)
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