tte Change & Climate Disasters

-

University
Zanjan

Print ISSN: 2783-0551

Analysis of Precipitation Trend in the Qezel Owzan Basin over the

Mohammad Saligheh

Past Thirty Years
*1| Zahra Bigom Hejazizadeh
2| Elham Lotfi = 3

1| Alireza Karbalai

Dorri

1. Professor of Climatology, Kharazmi University, Tehran, Iran
2. Assistant Professor of Climatology, Kharazmi University, Tehran, Iran
3. M.Sc. Student of Climatology, Kharazmi University, Tehran, Iran

Article Info:

Article type:
Research Article

Date:

Received: 2025.05.31
Received: 2025.07.01
Accepted: 2025.07.06
Published:

Keywords:

Trend, Climate
change, Precipitation,
Mann—Kendall test

Abstract: In recent decades, examining precipitation trends at

local and basin scales has become increasingly important for
water-resources management and climate-vulnerability assessment.
This study aims to analyze the temporal and spatial patterns of
precipitation in the Qezel-Owzan Basin during the period 1994-2023.
Monthly and annual precipitation data from ten selected
meteorological stations were compiled, quality-controlled, and
interpolated into continuous precipitation surfaces using the IDW
method within a GIS environment. To identify long-term statistical
trends, the Mann—Kendall test and Sen’s slope estimator were
applied, allowing the detection of significant directional changes.
Results indicate that the long-term mean annual precipitation of the
basin is approximately 350 mm. The most pronounced declines were
observed in the southern and southeastern sectors of the basin,
whereas stations located in the higher northern elevations recorded
more moderate variations. Spatial analysis further suggests that
declining precipitation patterns are associated with reduced moisture
influx from Mediterranean systems, increased frequency of
short-term droughts, and shifts in winter circulation regimes. These
findings highlight rising pressure on both surface and groundwater
resources and underscore the need for adaptive planning based on
future climate scenarios. The outcomes of this research can assist
basin managers, agricultural planners, and water-policy stakeholders
in developing strategies to enhance resilience under ongoing climatic
changes.
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Extended Abstract

Introduction

Climate change is one of the most
important environmental challenges
of the present century, with
widespread  impacts on  the
hydrological cycle, water resources,
agriculture, and ecosystems. Changes
in the temporal and spatial patterns of
precipitation and temperature can lead
to an increase in extreme climatic
events, alterations in the frequency
and intensity of droughts and floods,
and serious challenges in water
resources management. In arid and
semi-arid regions, including large
parts of Iran, climate variability and
change are of particular importance
due to limited water resources and the
strong  dependence of human
activities on climatic conditions.
Investigating trends in climatic
variables using statistical approaches
can provide valuable information
about the direction and magnitude of
climate changes and contribute to
effective future planning.

The present study aims to investigate
temporal and spatial trends in climatic

variables, particularly precipitation

and temperature, using statistical
trend analysis methods. The study
attempts to identify the dominant
patterns of climate variability by
analyzing observed climatic data from
meteorological stations and
evaluating the changes that have
occurred during the study period.
Materials and Methods

In this study, climatic data recorded at
meteorological stations within the
study area were used. The analyzed
variables included precipitation and
temperature parameters at different
temporal scales. After data collection,
quality control procedures and
preparation of the time series were
performed, and the required datasets
were extracted for trend analysis.

The non-parametric Mann—Kendall
test was applied to detect the presence
of trends in the climatic time series.
Due to its independence from the
assumption of data normality and its
robustness against outliers, this
method is widely used in climate
change studies. In addition, Sen’s
slope estimator was employed to
determine the magnitude and rate of

changes in climatic variables over



time. This method provides an
estimation of the increasing or
decreasing rate of trends in long-term
climatic series.

To evaluate spatial variations, the
results of statistical analyses were
further examined through spatial
interpolation and climatic mapping
techniques in order to identify the
distribution patterns of climatic
changes across the study region.
Results and Discussion

The results indicated that the climatic
variables in the study area have
experienced considerable temporal
and spatial variations during the
analyzed period. The temperature
trend analysis revealed an increasing
trend in a considerable number of
stations. Rising temperature can
enhance evaporation and
evapotranspiration rates, reduce soil
moisture availability, and increase
pressure on water resources. These
findings are consistent with regional
and global studies reporting a general
increase in surface temperature due to
climate change.

The analysis of precipitation trends

showed that rainfall variations do not

follow a uniform pattern throughout
the study area. Some regions
exhibited decreasing trends, while
others showed weak changes or no
statistically significant trends. This
spatial ~variability highlights the
influence of several factors, including
topography, geographical location,
and atmospheric circulation systems,
on precipitation distribution patterns.
The results of the Mann—Kendall test
indicated that some observed changes
were statistically significant and
could not be attributed solely to
natural climate variability.
Furthermore, Sen’s slope values
demonstrated that the magnitude of
climatic changes varied among
different stations, with some areas
experiencing stronger rates of change
compared to others.

Spatial analysis showed that climate
change impacts are not uniformly
distributed across the region. Local
characteristics such as elevation,
geographical conditions, and
proximity to moisture sources can
influence the intensity and direction
of climatic changes. Therefore,

regional differences should be



considered in climate impact
assessments and adaptation strategies.
Conclusion

The findings of this study demonstrate
that climate change has influenced the
main climatic elements, particularly
temperature and precipitation, in the
study area. The observed increase in
temperature may result in higher
water demand, reduced water
availability, —and  changes in
environmental conditions. In
addition, variations in precipitation
patterns emphasize the need for
improved water resources
management and climate adaptation
planning.

The application of statistical methods

such as the Mann—Kendall test and

Sen’s slope estimator provides an

effective approach for identifying
climatic trends and evaluating the
magnitude of changes over time. The
results of this research can support
decision-making processes related to
water resources management,
agricultural planning, reduction of
vulnerability to extreme climatic
events, and environmental policy
development.

Overall, the findings highlight the
importance of continuous monitoring
of climatic variables and assessment
of long-term trends to improve
understanding of future climate
changes and to develop appropriate

adaptation strategies.
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