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Abstract 

The level of the Caspian Sea has decreased by about 13 cm in 2019. In this study, 

the Caspian Sea level has been studied based on GRACE-FO observations from 

2018 to 2021. Its linear trend has been analyzed to examine it more closely. The 

linear trend is about -8 cm / year. 
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Introduction 

The level of the Caspian Sea has decreased by about 13 cm in 2019 [1]. This number 

seems small, but when we compare it with international standards, we realize the 

critical situation of this sea [2]. In the last 25 years, the level of the Caspian Sea has 

decreased by about 1.4 meters. Due to the sharp decline in the water level in recent 

years, the level of the Caspian Sea is even lower than the open waters. The most 

important reason for the decrease in the water level of the Caspian Sea is the decrease 

in the inflow of the Volga River and the effect of factors such as increasing 

temperature on the evaporation level of water is effective. According to statistics, on 

average, one meter of water in the Caspian Sea is lost annually due to evaporation, 

which is approximately equivalent to 380 billion cubic meters [3]. 

In this study, the Caspian Sea level has been studied based on GRACE-FO 

observations from 2018 to 2021. 

 

Results 

Figure 1 shows the changes in the Caspian Sea level based on GRACE-FO 

observations from 2018 to 2021, in which seasonal changes and a downward trend 

are observed. As the level of the Caspian Sea gradually decreases. 
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Figure 1 Caspian Sea level changes based on GRACE-FO observations from 2018 

to 2021 

To examine it more closely, its linear trend is analyzed in Figure 2. The linear trend 

is about -8 cm / year. 
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Figure 2 Caspian Sea level linear trend based on GRACE-FO observations from 

2018 to 2021 

Conclusion 

In the Caspian water balance level equation, two factors of sea inputs and outputs 

must be considered. Currently, the irrigation of rivers and rainfall over the width of 

the Caspian Sea are the two input factors of this sea. As the statistics show, on 

average, about 200 mm of rain falls annually on the Caspian Sea, which is not a 

significant number and does not have much effect on the water balance of the 

Caspian Sea. What is remarkable about the Caspian Sea is the entrance to the rivers. 

Currently, 85% of the northern rivers flow into the Caspian Sea, the most important 

of which is the Volga. For the importance of this river, we should mention that the 

Volga is the largest catchment area in Europe, the entrance of which has a great 

impact on the water level of this sea and is responsible for about 80% of the Caspian 

water supply. Therefore, what happens in the Volga catchment directly affects the 

Caspian water level. The linear trend is about -8 cm / year, which is higher than the 
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annual decrease rates in past years. Deep learning can be useful in estimating the 

level of the Caspian Sea [4-11]. 

Competing interests:  

The authors declare no competing interests. 

References 

[1] Yazdanpanah Dero Q, Yari E, Charrahy Z. Global warming, environmental security and its geo-

economic dimensions case study: Caspian Sea level changes on the balance of transit channels. Journal of 

Environmental Health Science and Engineering. 2020 Dec 1:1-7. 

[2] Kislov A. On the Probability Distribution of Sea Level Changes in the Caspian Sea. Pure and Applied 

Geophysics. 2020 Dec;177(12):5943-9. 

[3] Memarian Sorkhabi O, Asgari J, Amiri-Simkooei A. Monitoring of Caspian Sea-level changes using 

deep learning-based 3D reconstruction of GRACE signal. Measurement. 2021 Apr 1;174:109004. 

[4] Memarian Sorkhabi O. Geoid determination based on log sigmoid function of artificial neural 

networks:(a case study: Iran). Journal of Artificial Intelligence in Electrical Engineering. 2015 Mar 

1;3(12):18-24. 

[5] Sorkhabia OM, DJAMOUR Y. Wavelet Transform Analysis of Ionospheric Electron Content Changes 

before Large Earthquakes. Journal of Geomatics Science and Technology, 2015. 

[6] Sorkhabi OM, Naderi A, Emadi R. Terrain Effect on Geoid Determination Case Study: NW Iran. Journal 

of Geomatics Science and Technology. 2014 Nov 10;4(2):139-48. 

[7] Sorkhabi OM. Deep learning of dynamic sea-level variability to investigate the relationship with the 

floods in Gothenburg. 2021. DOI: 10.21203/rs.3.rs-422515/v1 

[8] Memarian Sorkhabi O, Asgari J, Amiri-Simkooei A. Wavelet decomposition and deep learning of 

altimetry waveform retracking for Lake Urmia water level survey. Marine Georesources & Geotechnology. 

2021 Mar 10:1-1 

[9] Sorkhabia OM, Asgaria J, Amiri-Simkooeia A. Caspian Sea Level Survey with GRACE and GRACE-

FO. 2020. 

[10] Memarian Sorkhabi O, Djamour Y. Estimation of Geodetic Virtual Velocity Based On Back 

Propagation Artificial Neural Networks (Case Study: NW Iran). Journal of Geoscience. 2015 Jun 

1;24(95):69-76. 

[11] Memarian Sorkhabi O, Asgari J, Amiri Simkooei A. Analysis of Greenland mass changes based on 

GRACE four-dimensional wavelet decomposition. Remote Sensing Letters. 2021 May 4;12(5):499-509. 

 



Figures

Figure 1

Caspian Sea level changes based on GRACE-FO observations from 2018 to 2021



Figure 2

Caspian Sea level linear trend based on GRACE-FO observations from 2018 to 2021


