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Abstract

Evaporation is a vital process by which moisture is transferred from the earth's surface and other
sources to the atmosphere. The accurate assessment and comprehension of evaporation are crucial
in calculating water balance and managing water resources effectively. The understanding of various
climatic factors that influence the evaporation process, such as radiation, air temperature, wind speed
and relative humidity, is essential. The variability of evaporation on different timescales, particularly
during global warming, highlights one of the significant manifestations of climate change. In this
regard, examining decadal changes in evaporation and the parameters affecting it plays a vital role
in medium-term planning and water resource management. The present study aimed to analyze the
decadal changes in evaporation concerning effective parameters, specifically temperature, dryness
and wind. To achieve this objective, the daily databases of evaporation, temperature, relative
humidity and wind were utilized. They were obtained from an interpolation of synoptic, climatology,
meteorology, and rain gauge stations supervised by the Ministry of Energy from 1969 through 2018.
The corresponding spatial resolution was 4 x 4 km. The findings of the study demonstrated that
temperature plays a more critical and effective role in the evaporation process than the other
parameters. However, the share of this parameter decreased from the first decade (1969-1978) to
the last decades. Humidity has the second most significant impact on the evaporation process among
the atmospheric elements. Conversely, the role of temperature increased from the earlier decades to
the last decade (2009-2018). Similarly, in the case of wind, its role increased from the first decade
(1969-1978) to the last decade (2009-2018). In conclusion, this study underscores the importance
of understanding the parameters that affect evaporation rates, especially with respect to climate
change. By analyzing the decadal changes in evaporation and the influencing parameters, water
resource managers can better conduct medium-term planning to ensure the efficient and sustainable
management of water resources.
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1. Introduction

Evaporation is the process of transferring moisture from water bodies and the earth's surface into the atmosphere.
Identifying and assessing evaporation is a crucial step in calculating the water budget, which can aid water
resources management. From a climatic perspective, several factors influence the evaporation process, including
radiation, air temperature, wind speed, and relative humidity of the atmosphere. The variability of evaporation
on different time scales, particularly in the context of global warming trends, is a significant manifestation of
climate change. Identifying the decadal changes in evaporation and the associated effective parameters is
essential for the medium-term planning and management of water resources. Therefore, the main objective of
this study is to analyze the decadal changes in evaporation with respect to influential parameters such as
temperature, humidity and wind.

2. Data and methods

To achieve our objectives, we used graded daily databases containing relevant parameters such as evaporation,
temperature, relative humidity, and wind speed. These databases had a spatial resolution of 4 x 4 km and were
extracted from synoptic, climatology, and rain gauge data interpolation stations from 1969 to 2018.

To analyze changes in the studied variables, we calculated the spatial average of daily spatial distribution for
each variable across the entire period as well as for each of the five successive decades studied. Additionally,
we conducted multivariate standard regression to track the role of each of the three studied climatic parameters
(humidity, wind, and temperature) in the decadal changes of evaporation. Each variable was standardized in
terms of its mean and standard deviation using the following formula.

Finally, to justify the spatial variation of evaporation, we used the following regression model for K, the
independent variable.

k
E, => bz +¢
i=1

3. Results and discussion

The present research has revealed that, in the Zayandeh-Rood catchment, there is a northward decrease in
temperature and annual evapotranspiration as a result of the negative correlation between latitude and these
parameters. Conversely, as altitude descends from the northwest to the southeast of the river basin, climatic
elements such as heat and evaporation increase, while the other elements such as humidity and precipitation
decrease. This transition signifies a shift from a cold and humid climate in the northwest to a hot and dry climate
in the southeast.

The mountainous regions in the northwest experience the lowest average temperatures, which increase towards
the southeast. Consequently, the areas with lower temperatures are associated with less evaporation, and higher
evaporation rates are observed in regions with higher temperatures. This fact is reflected in the strong positive
correlation (0.9) between temperature and evaporation. On the other hand, a significant negative correlation
coefficient (0.79) was observed between evaporation and relative humidity, with the highest relative humidity
in the northwest of the study area. It was found decreasing towards the southeast.

The correlation between wind speed and evaporation was found to be lower than the other correlations. Wind
speeds are lower in the western half of the study area and increase towards the eastern half of the basin.
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The results suggest that, compared to the other parameters, temperature has a more significant impact on the
evaporation process (with a correlation coefficient of 0.9). However, the proportion of its effect decreased from
the first decade (1978-1969) to the last decade. Humidity ranked second among the atmospheric parameters in
terms of its influence on the evaporation process (with a correlation coefficient of 0.79). The role of temperature
increased from the early decades to the final decade (2019-2009), while the same trend was observed for wind,
which played an increasingly important role in the evaporation process from the first decade (1978-1969) to the
last decade (2018-2019).

4. Conclusion

In this study, multivariate regression was done to analyze the correlation between three atmospheric parameters
(namely temperature, humidity and wind speed) and evaporation from 1969 to 2018. The primary objective was
to identify the most significant parameter that affects evaporation in the study area. Subsequently, we discussed
the changes in the relationship between these variables and evaporation in the studied decades.

Based on the general characteristics of the basin, the temperature and wind were higher in its southern parts than
in the northern areas. Also, the rate of evaporation was lower in the northern half and higher in the southern half.
On the other hand, there was more moisture in the northern parts of the study area than in the southern regions.

The research results indicated that temperature is the most influential parameter concerning evaporation, with a
statistically significant correlation at a 95% confidence level throughout the basin. However, it was found that
the role of temperature declined from the first decade to the last decade, while humidity and wind became
increasingly important factors to affect evaporation.
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