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Abstract

The Aras transboundary river has experienced a significant
decreasing trend in inflow to the Aras Dam in recent years. In
order to find out the cause, trend of changes in meteorological
variables was evaluated. Working on a cross-border study area
and lack of access to observational data, forced the use of
TRMM3B43V7 and PERSIANN_CDR satellite products and
CRU climate database as alternative data sources. Evaluation
of precipitation products based on statistical criteria showed
that the TRMM3B43V7 with R of 0.87 and 0.74 and RMSE of
65.64 and 84.56 mm and also, the BIAS values of 6.75% and
18.6%, respectively at the Kars and Mako stations had the best
performance. Also, CRU climate database with high R and low
RMSE and only 3.7% low estimate had acceptable results in
temperature estimation in the study area. In order to investigate
the trend of precipitation and temperature changes, non-
parametric Mann-Kendall and Sense slope tests were used. The
results showed that the trend of changes in precipitation on
annual scale, except in the central parts of the basin, has been
increasing. This change is more on seasonal scale, so that in
the spring there was a downward trend and in the fall a
reinforcer. Temperature also shows an uniform upward trend
throughout the study area. According to the research, it is
shown that climatic factors are not sufficient to justify the
reduction of the inflow to the Aras Dam and the evaluation of
human factors along with the effect of snowmelt is also
necessary which is on the agenda of continuation to this study.
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Fig. 1- Geographical location of the study area
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Table 2- Location of stations used in the basin upstream of Aras Dam
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Fig. 2- Annual gridded precipitation dataset & location of precipitation observation stations used in this
study
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Table 3- Statistical analysis of precipitation products
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Station Statistics CRU PERSIAN_CDR  TRMM 3B43-V7
R 0.71 0.72 0.87
Kars RMSE (mm/year) 75.65 297.1 65.64
BIAS (%) -1.77 48.93 6.75
R 0.61 0.63 0.74
Makoo RMSE (mm/year) 173.2 378.83 84.56
BIAS (%) 55.2 132 18.6
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Fig. 3- Percentage of annual TRMM 3B43V7 precipitation changes compared to the average during the
statistical period of 1998 to 2018
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Fig. 4- Annual rainfall time series for countries in the study area from 1998 to 2018
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Fig. 5- Pixels percent with overall negative and positive trends and significant (confidence level >90%)
negative and positive trends in annual and seasonal time scales
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Fig. 6-The annual temperature series of the CRU versus the observational data of the Mako station during
the period 1985 to 2010
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1- Tropical Rainfall Measuring Mission

2- Climatic Research Unit

3- Campania

4- National Centers for Environmental Prediction

5- Climate Forecast System Reanalysis

6- Climate Hazards Group Infrared Precipitation with
Stations

7- Coordinated Regional Downscaling Experiment

8- Root Mean Square Error

9- Sevan

10- Center for Hydrometeorology and Remote Sensing
11- University of California Irvine

12- National Centers for Environmental Prediction

13- Global Precipitation Climatology Project

14- Japan Aerospace Exploration Agency

15- TRMM Multi-Satellite Precipitation Analysis

16- Global Precipitation Climatology Centre

17- World Meteorological Organization

18- National Oceanic and Atmospheric Administration
19- Angular Distance-Weighted

20- Mann-Kendall (MK)

21- Sen's Slope (SS)
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