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Abstract
Introduction
Due to the space and time limitations, measuring the flow of rivers, this task will face problems that in
recent years, researchers have turned to designing hydrological models to check and estimate the flow
of rivers. The existence of a tool to estimate discharge can lead to the best possible management of
surface water and its optimal use. In addition to these, climate change, water quality changes and
ecological studies can be evaluated using runoff estimation hydrology models. Successful
management of water resources requires a qualitative analysis of the effects of climate change and
land use practices on water flow and quality. While expert knowledge can provide indications of such
impacts, detailed analysis requires the use of mathematical models to dynamically disentangle the
water balance (at the time scale at which important processes are involved). This includes separating
precipitation into evapotranspiration losses, runoff to streams, recharge to groundwater systems, and
changes in short-term watershed storage. Some of the processes to consider are: evapotranspiration.
and feedback to Joe. vegetation dynamics; The level of underground water and its effect on
waterlogging and soil salinization; Reliability of tank storage capacity; wetland dynamics; flood urban
runoff; Erosion in agricultural and pasture lands as well as channel erosion and sedimentation and
aquatic ecosystem functions. Arid and semi-arid regions are usually affected by heavy rainfall events
with a high degree of spatial variability. This usually results in a fast response profile, and in areas
without weather radar coverage, the poor density of rain gauges prevents accurate estimation of
precipitation depth and spatial distribution for a particular event. Furthermore, if only daily
precipitation data are available, precipitation model calibration -Runoff in a daily step means that
most of the information in the hydrograph is not used (note that runoff here means total streamflow,
not just surface runoff). ). Another important consideration for calibrating models for watersheds in
arid and semi-arid regions is the frequency of events. Such watersheds have less flow than watersheds
in wetter climates. This means that longer calibration periods are needed to reduce the uncertainty in
the model parameters. Otherwise, the parameter values are more prone to errors in the data, with a
significant decrease in performance in the simulation compared to the calibration.

Methodology

In this research, IHCRAES model is used for rainfall-runoff simulation. Due to physical and time
limitations, the measurement of river flow is facing problems, researchers have turned to designing
hydrological models to investigate and estimate river flow. Due to the lack of hydrometric stations in
small or upstream basins, the development of tests that can estimate the water flow on a daily time
scale and in a desired location is one of the necessary things that leads to the improvement of the
information needed for management purposes related to water resources. In order to evaluate the
performance of the model parameters, the coefficient of determination of the model (D), the Nash-
Sutcliffe coefficient, the average relative error of the parameter (ARPE) and the total error in the flow
volume (Bias) which are calculated and used by the model itself. The higher the D value and the
lower the ARPE parameter values, the more ideal the model results. Bias parameter values also
indicate whether the simulated flow is more or less than the observed flow, and in other words, it
specifies that the model simulates the flow more than the reality or less than the reality. After
validating the IHACRES model and ensuring its effectiveness, exponential microscale results are
entered into it and the runoff of the next decade is predicted and evaluated. In the figure, we can see
the model of the IHACRES model and how to simulate rainfall and runoff.

OAYY


mailto:hmontaseri@yu.ac.ir

OAYO—0A+0 dxiuo VEo ) Jlus cylinnj Jaad ¢y Lo 0 lows caid 8,93 cCnnt ; basrs gl Clalllas

Conclusion

In the section of predicting the amount of changes in discharge and runoff in the future using
IHACRES rainfall and runoff simulation software, the results show that this model has a high ability
to estimate discharge for basins with low discharge and is less suitable for high discharges. The main
and essential point in this study is that the main factor affecting the reduction of water resources in the
coming periods is the increase in temperature and, as a result, the increase in evaporation and
transpiration in the river basin and the lack of proper management of water resources
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