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Article Info ABSTRACT
Article type: Background and Objectives: The wind, as one of the most effective
Research Full Paper factors on evaporation from the surface of water sources, such as reservoirs

of dams, plays a significant role in estimating the volume of losses due to
Article history: evaporat!on and_ thys protecting water resources. However, _in most
Received: 12.31.2023 evaporat!on estimation methods, such as experimental relatlonshlps,
Revised: 02.02.2024 evaporation pans, and even new methods such as the use of satellite
Accepted: 02.24.2024 images, wind is considered as a constant parameter. The wind parameter
has a spatial distribution under the influence of the elevations overlooking
the lake and water levels. On the other hand, simulating the spatial changes

Keywords: of the wind and investigating its effect on evaporation, as one of the factors
CE-QUAL-W2 Model, affecting the water cycle, is time-consuming and difficult due to the
Evaporation, complexity of the calculations. Failure to apply wind location changes will

Ratio Energy Budget
Method (BREB),
Wind,

Wind Shelter (Sx)

reduce the accuracy of the calculated evaporation and as a result, it will be
difficult to access the exact amount of evaporation losses.

Materials and Methods: In this study, to calculate the effect of spatial
changes of wind on evaporation losses from the Dez Dam reservoir located
in Khuzestan province and the southwest of Iran, the combination of the
CE-QUAL-W2 model and Bowen Ratio Energy Budget (BREB) method
was used. The wind shelter coefficient (WSC) as one of the input
parameters to the CE-QUAL-W2 model, makes it possible for the model to
consider the wind shelter condition in different segments of water bodies
differently. However, due to the lack of access to a suitable criterion to
show the wind shelter condition in different segments, before this research,
the value of WSC was considered constant in all or large parts of the water
body. In this study, CE-QUAL-W?2 model capability was used for reservoir
segmentation, and wind shelter condition was determined in each segment,
using the wind shelter index (Sx). Therefore, it was possible to assign
different WSC values in each segment. In this way, the thermal profiles in
each of these segments, under the influence of two conditions of constant
and variable wind (constant and variable WSC), were extracted and entered
into the BREB method to calculate evaporation.

Results: The results showed that the application of spatial wind changes
compared to constant wind conditions, improved the performance of the
CE-QUAL-W2 model by 45% in the temperature calibration stage. Also,
the monthly evaporation from the lake increased by 13%.
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Conclusion: This study, introduced a standardized method for simulating
the effect of spatial wind changes on evaporation from water surfaces. So
that, it was possible to quantify the effect of wind on evaporation and as a
result water losses from the lake, by comparing two conditions of variable
and constant wind, in different segments of the studied lake.
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Figure 1. The locations of the study areas: (a) In Iran and Khuzestan Province, (b) elevations overlooking
the lake (m).
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Figure 3. Simulated and observed thermal profiles in days and sampling stations, where the wind shelter
in the segments was not variable.
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Figure 4. Simulated thermal profiles and observations in days and sampling stations, in variable wind conditions.
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Table 2. The changes of RMSE values in variable wind condition compared to constant condition.
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Figure 5. The comparison of monthly evaporation estimated in two conditions of constant and variable wind
conditions, separately for each of the lake segments and the months of June, July, August and September.
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