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Abstract

The Caspian Sea level (CSL) fluctuations are driven by
reciprocal hydro-meteorological processes which extend not
only over the entire catchment area but also far beyond.
According to the research literature, CSL has dropped
approximately 3 m in the short-term period of 1929-1977. The
origin of CSL changes and the future of these changes are still
being debated. In this study, changes in precipitation, runoff,
and evaporation in the catchment area, river discharge, sea
surface temperature (SST), and also CSL change were
investigated over 40-year. Study results revealed two major
changes in the increasing trend of SST anomalies. With an
increasing trend in the CS level with 0.03 slope, the results
indicated an increase in SST by more than 1.5°C during the
study period, which can be a response to the increase in air and
land surface temperature on a regional and global scale. The
decline in river discharge levels has also been significant in
recent decades. These changes were more obvious in the volga
river, which provides more than 80% of the CS balance.
Reconstruction of long-term CSL change with daily water
level data between 1981 and 2020 through fluxes also showed
that the average sea level rise was about 20 cm/yr in the 1981-
1995 period while a decrease of 6 cm/yr during the 1996-2020
period was clearly visible in the results of the water balance
equation. Moreover, according to the observed peak values of
the four parameters of precipitation, evaporation, runoff, and
SST, the trend of increasing sea surface temperature and
decreasing precipitation (with a slope of -1.8 mm/40yr) is more
consistent with CSL change.

Keywords: SST, Runoff, Evaporation, Volga River, Climate
Change.
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Fig. 1- Geographical Location and Boundaries of the CS Watershed
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Table 1- Details of the dataset
Gaiod gbaoald - Jous

Name Product Data Time Resolution Reference
. ERA5-Land ] ]
Total precipitation data/Global land 1981-2020 HOUR, 0.1 arc degrees https://cds.climate.copernicus.eu
ERA5-Land
Runoff 1981-2020 HOUR, 0.1 arc degrees -
. ERA5-Land
Total evaporation 1981-2020 HOUR, 0.1 arc degrees -
i ERA5-Land
Skin temperature 1981-2020 HOUR, 0.1 arc degrees -
(LST)
_?_ea Surface AVHRR 1981-2020 Day, 4 km https://www.ncei.noaa.gov
emperature
Bathymetry data 2019 500 x 500 m www.gebco.net
Data Surface Lakes TOPEX/Poseidon, s
Altimetry Jason-1,2. &3 1992-2020 https://ipad.fas.usda.gov
River runoff Data http://daac.ornl.gov/RIVDIS/rivdi
s.shtm
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Iel  TOPEX/Poseidon GDR 10Hz altimetry

Jason-1 GDR 20Hz altimetry
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Fig. 2- The anomalies CSL from 1992 to December 2020 based on altimetry data
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Period  Precipitation Evaporation Runoff
1981/1/1-1995/7/30 49.7% 37.5% 12.8%
1995/8/1-2002/12//30 50.4% 39.3% 10.3%
2003/1/1-2005/12/30 49.6% 39.5% 10.9%
2006/1/1-2020/12/30 49% 41% 10%
1981/1/1-2020/12/30 49.7% 39.3% 11%
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1- Sea Surface Temperature

2- Global Climate Observing System
3- Essential Climate Variables

4- Pleistocene

5- Medieval Climate Anomaly

6- Little Ice Age

7- Sea Surface Height

8- Eastern Caspian Basins

9- Middle Caspian Basins

10- Western Caspian Basins

11- Regions of interest (ROIs)

12- Northern Caspian

13- Middle Caspian

14- Southern Caspian

15- Sensible and Latent Heat Fluxes
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