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CHANGES IN THE LEVEL OF THE CASPIAN SEA IN THE MODERN PERIOD
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The article discusses recent changes in the level of the Caspian Sea, their causes and the im-
pact of this process on the coastal territories of the Republic of Azerbaijan. It is noted that over the
past 50 years, sea levels have undergone dramatic changes twice. Thus, the level rose by 2.5 m over
18 years in 1978-1995, and remained relatively stable in 1996-2005. and decreased by 1.9 m in
2006-2022. Currently, there is a process of sea level adjustment. As a result of the recent rise in sea
level, 50 thousand hectares of land in the coastal zone of our republic were flooded, and significant
damage was caused to industrial and agricultural facilities located on the coast and in the shelf zo-
ne. As a result of the constant decrease in sea level over the past 18 years, 38 thousand hectares of
land have been freed up under sea water. Data on sea level obtained over 4 thousand years are
analyzed and opinions on long-term level forecasts are presented. It is shown that there is a very
high probability of a decline by 2050. In the event of a sea level drop of 1.5 m, information is provi-
ded on the consequences that may occur in various coastal zones of our Republic.
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The most important feature of the Caspi-
an Sea is its (“passport”) level constantly chan-
ging (rising and falling) solving problems is im-
portant (Fig.1).
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Fig. 1. Average annual changes of the level of the
Caspian Sea in the years 1837-2022
(during the period of observations)

The reasons for the change in the level of
the Caspian Sea are the following: climatic, tec-
tonic, anthropogenic and helio - cosmic factors.

1. Climate factor. The water balance of the
Caspian Sea is determined by the equation. The
basis of the method, as in any closed water basin,
is the relationship between its level and the amount
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of water entering (input) and leaving it (output).
So, when the income exceeds the expenditure, the
level increases, and when it is the opposite, it dec-
reases. The income of the water balance of the
Caspian Sea is made up of river flows, atmosphe-
ric precipitation and ground currents, and the
outflow is made up of evaporation directly from
the sea surface and flow into the Kara-Bogaz-Gol
Bay (as a result, it is used for evaporation). River
flows (85 percent of input) and evaporation (95
percent of output) play the main role here.

2. Tectonic factor. According to this con-
cept, sea level changes are related to vertical and
horizontal movements of the Earth's crust, accu-
mulation of bottom sediments, seismic processes,
and groundwater inflow and other processes.

Modern tectonic processes in the Caspian
Sea region show that the direction of the verti-
cal and horizontal movements of the seabed and
coasts are opposite in different areas, rising in
some areas and falling in other areas. The speed
of these movements varies in the range of 2.5—
10 mm/year, but the annual changes of the level
in the modern period are much higher than this
value and are on average 8 - 10 sm/year.

3. Anthropogenic factors. This process is
related to human activity, and the role of this
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factor in the sea level changes is very small
compared to the climate factor. The effect of this
factor manifests itself in the free extraction (use)
of the waters of the rivers that feed the sea.

River waters entering the sea are mainly
used for reservoir filling, irrigation and other
agricultural purposes, and as a result, these pro-
cesses contribute to the reduction of river flows
and lowering of water levels. In the last 50 ye-
ars, no new important reservoirs have been bu-
ilt in the rivers of the Caspian basin.

4. Helio - cosmic factors. These factors ma-
inly manifest themselves against the back-ground
of Sun-Earth relations. It is known that solar ac-
tivity has different periodicities (11, 22, 35, 120
years). During these periods, the amount of in-
coming energy from the Sun is high. Actual da-
ta on the sea level show that 30-35 year rises

are observed in the annual course of the level.
Although the mechanism of this process is not
completely clear, the important role of solar ac-
tivity is assumed here. [2,6,7, 10]

A sharp change in the level of the Caspian
Sea (rising and falling) has caused social, econo-
mic and ecological problems in the coastal area of
the Republic of Azerbaijan. The sea level has
changed sharply twice in the last 45 years, so that
its average annual level rose to 2.5 meters in
1978-1995. As a result of this process, up to
50,000 hectares of land in the approximately 850
km long coastal zone of our Republic was subjec-
ted to subsidence. 80 percent of this watershed
area belongs to the southern part of our coastal
area - from the mouth of the Kura River to the
mouth of Astarachay [1,2,4]. (table 1, Fig.2).

Table 1

Land areas that were subjected to subsidence and freed from the sea in the administrative
regions of the Caspian coast of the Republic of Azerbaijan, (he)

The length | Flooded areas | Submerged areas
Administrative of the 1977-1995 years | 1996-2022 years
regions coastline,
km Level Level
-26.50 mBS -28.40 mBS
Xachmaz 66 2070 1573
Shabran 20,7 1040 790
Siyazan 39,6 610 464
Xizi 26,1 510 388
Baku City Hall 289,6 3820 2903
Salyan 11,7 60 46
Neftchala 94,6 13270 10085
Qizilagach reserve 102 23900 18164
Masalli 31,5 2670 2029
Lankaran 35,1 410 312
Astara 21,1 90 68
Total 738,10 48450 36822
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Fig. 2. Lands left under the sea in the administrative regions of the Caspian coast of Republic of Azerbaijan as a result
of the rise of the Caspian Sea level in 1978-1995 (2.50 m): a) area (he.),
b) ratio to total submerged areas in percent
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Fig. 3. As a result of the lowering of the Caspian Sea level (1.90 m) in 1996-2022, the land areas of the Caspian coastal
administrative regions of the Republic of Azerbaijan were freed from the sea ( he.)

It should be noted that among the 5 countri-
es around the Caspian Sea, the Republic of Azer-
baijan suffers the most damage from the rise and
fall of the sea level. Currently, more than half of
our population and up to 80 percent of industrial
potential are located in the Caspian coastal area.
During the sharp rise in the level of the Caspian
Sea in 1978-1995, industrial and agricultural inf-
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rastructures located in the coastal zone were sig-
nificantly damaged. According to approximate
calculations, the amount of damage to industrial
and agricultural facilities located in the Caspian
coast of our Republic was estimated at 2 billion
US dollars (at the prices of that time). [4]

The level of the Caspian Sea has been decre-
asing since 1996, and by 2023 the sea level has
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decreased by 190 cm. As a result of this process,
the sea has moved far away from the coast (100,
200, 500 m in some places). Land areas that were
previously flooded have been submerged and cau-
sed negative ecological conditions in the coastal
zone. According to approximate calculations, abo-
ut 37,000 ha of land in the entire coastal area of the
Republic has come out from under the sea (Fig.3).

As a result of this process, the biggest da-
mage is done to maritime shipping, agriculture,
oil and gas industry, fisheries, resort and recrea-
tion facilities and other areas.

If the level of the Caspian Sea drops by
1.5 m from its current state (-28.50 mBS), i.e. (-
30.00 mBS) (it is very likely), the following
processes may occur in the coastal strip of
Azerbaijan:

I. The sea will recede 4-5 km in some pla-
ces in the Nabran-Shabran coastal area

I1. In the territory of the Absheron Penin-
sula:

» The configuration of the northeastern
and eastern parts of the peninsula will change
significantly

 Northern and southern Absheron gulfs
will become much shallower

« Pirallahi Island can connect with Chilov
Island

« Sand Island (Qum) can connect with
Sultan Cape.

[11. In the south-western area:

* In some areas in the areas between San-
gachal, Alat, Pirsaat and Bandovan capes

the sea may recede 10-12 km

* The sea will recede 2-3 km in the area
up to Lankaran-Kerganrud cape

* A large area of Kizilagac Bay may dry up

» It causes shallows and small islands to
form in the Kura river delta

IV. In Baku Bay:

* The bay area and water volume can be
reduced up to 2 times

» The height of the wind waves is from
3m to 0.8m, and the

its height will decrease by 2 times (from
1mto 0.5m).

» The exchange of water between the bay
and the sea can be reduced up to three times
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On the long-term prognosis of the Caspian
Sea level. There is periodicity (periodicity,
rhythmicity) in the century change graph resto-
red on the basis of data (paleogeographical, geo-
logical, archaeological, historical, instrumental
observation) collected in the last 4 thousand ye-
ars on the level of the Caspian Sea. Thus, the le-
vel rises in 200-230 years and falls in the same
period, and one period is 400-450 years. Based
on these data, 8 periodicities were determined.
This period also manifests itself in the climate of
Northern Europe (replacement of rainy centuries
by dry centuries). The highest level of the sea
coincides with the 1800 — 1805 years, and star-
ting from those years, the sea level is generally
in the process of falling. If we take into account
the periodicity of the level (200-250 years), then
the level can be expected to decrease until the
middle of the 21st century. Also, the analysis of
the instrumental measurement values carried out
for the last 180 years on the level shows that the
episodic rising periods of 30-35 years are also
observed during the general lowering phase of
the level. These periods are believed to be cau-
sed mainly by the influence of the Earth-Sun re-
lationship (35 years of solar activity). [1,3,8,10]

Studies related to the long-term change fo-
recast of the Caspian Sea have been carried out
for nearly 200 years, but these forecasts do not
reflect the real progress of the level. The analysis
of currently available forecasts shows that at the
modern level of scientific development, there are
no forecasts that can accurately determine the
amplitude and direction of sea level change. In
this sense, it is necessary to accept that sea level
changes are a natural process and to take into ac-
count (accept) the multi-year (geomorphological,
geological, historical instrumental, etc.) changes
in the level. It has been determined that the sea le-
vel will be subjected to multi-year changes in the
future and the amplitude of the level change (will
be located in the interval of minus 25 - minus 31
m absolute height). The socio-economic and eco-
logical strategy of people in the coastal zone sho-
uld be based on the range of changes above the
level and adaptation should be followed. Under
these conditions, it is necessary to live (be active)
in harmony with the Caspian Sea. [2,5,7,9 ]

—<»— [OKITAObI



18 THE REPORTS OF NATIONAL ACADEMY OF SCIENCES OF AZERBAIJAN, 2024, VOLUME LXXX, Nel-2

It should be remembered and taken into
account that the level of the Caspian Sea has al-
ways changed (rises and falls), is changing now
and will change in the future.

Conclusion

The main feature of the Caspian Sea is its
constant rise and fall. The main reason for this is
the change of hydrometeorological parameters in
the water catchment basin of the sea and directly
in the sea in connection with climate changes. It
was determined that there are 450-500-year perio-
dicities in sea level changes during the last 4.000
years. Thus, the level rises for 230-250 years and
falls during this period. Sea level reached a maxi-
mum in the 1800 — 1805 years (- 22 mBS) and
has been falling ever since. This process is expec-
ted to continue until 2050. The measurement data
on the level during the last 200 years show that
there are also 30 - 35 years long short-term incre-
ases in sea level during the lowering phase of the
level. As a result of a 1.50 m lowering of the sea
level (up to - 30 mBS) from the current state, the
negative events that may occur in some areas of
the Republic of Azerbaijan coastal zone are iden-
tified and presented.
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MUASIR DOVRDO X9Z9R DONIZININ SOViYYO DOYiSMOLORI
9.S.9liyev

Magaloda Xoazar donizinin son zamanlarda ssviyyssinin dayismalari, onlarin sabablari va bu prosesin Azarbaycan res-
publikasi dsniz sahili orazilors tasirlori aragdirilir. Qeyd edilir ki, son 50 ildo donizin saviyyasi iki dofa kaskin dayisikliya mo-
ruz galmugdir. Belo ki, saviyys 1978-1995- ci illordo 18 il miiddatinds 2.50 m yiiksolmis, 1996-2005- ci illords nishston sabit
galmis, 2006-2022- ci illords 1,90 m enmisdir. Enma prosesi hazirda davam etmokdadir. Daniz saviyyasinin son galxmasi no-
ticasinds respublikamizin sahil zonasinda yerlogon 11 inzibati rayon {izre 50 min hektar torpaq sahasi subasmaya meruz qgal-
mus, sahilda va self zonasinda yerlogon sanaye va kand tasarriifat: obyektlorine xeyli ziyan doymisdir. Saviyysnin son 18 ilds
miitomadi enmasi naticasinds daniz sulart altindan 37 min hektar torpaq sahesi azad olmusdur. Daniz saviyyssi tizre 4 min il-
do olda edilmig malumatlar analiz edilorak saviyyasnin tizunmiiddatli prognozu hagqinda miilahizaler tagdim edilir. Gostoarilir
ki, saviyyanin 2050-ci illora gadar enms ehtimali gox boyiikdiir. Daniz saviyyasinin 1.50 m diisacayi halda respublikamizin
miixtolif sahil zonalarda bas vers bilacok fosadlar hagqmda molumat tagdim edilir.

Acar sozlor: Xozor danizi, saviyya dayismoalori, iglim faktoru, subasma sahalori. saviyya prognozu
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U3MEHEHHUS YPOBHS KACIIUVICKOI'O MOPS1 B COBPEMEHHbBIN NIEPUO/]
A.C.AnueB

B craTbe paccMmaTpuBaroTCs IOCIEAHIE H3MEHEHUS YpOBHA Kacuiickoro Mopsi, X IPUYUHBI U BIUSHAE 3TOTO
mporiecca Ha TPUOpEKHBIE TeppuTopuu AszepOaiimxanckoil PecrmyOmmkm. Otmewaercs, uto 3a mociexHue 50 et
YPOBEHBb MOpS ABAXKABI IpeTepIeBal pe3kue u3MeHeHus. Tak, ypoBeHb noaxsica Ha 2,50 m 3a 18 ner B 1978-1995 rr.,
0CTaBaJICs OTHOCHUTENILHO CTaOWIBHBEIM B 1996-2005 rr. u cHusmwics Ha 1,90 m B 2006-2022 rr. B HacTosmiee BpeMs
HaOJoaeTcss MpoLecC YMEHBLICHUsI YPOBHSI MOpsl. B pe3ysbrare HelaBHEro HOBBIIIEHHUS YPOBHS ObLIO 3aToruieHo S50
TBICSTY TEKTApOB 3€MeEJIb B MPUOPEKHON 30HE Halel peciyONnKH, HAHECEH 3HAYNTEIbHBINA yIIepO MPOMBIIIIICHHBIM U
CENIbCKOXO3SICTBEHHBIM 00BEKTaM, PacIoIOKEHHBIM Ha T0Oepekbe 1 B menb(hoBoii 30He. B pe3ynbpTaTre MOCTOSIHHOTO
TIOHIKCHUST YPOBHSA MOpS 3a mocienHue 18 et m3 moj MOPCKOH BOABI 0CBOOOMMIOCH 37 THICSY TEKTapOB 3EMIIH.
[TpoananusupoBaHbl AaHHEIE 00 ypOBHE MOps, NOJIYYEHHBIE 3a 4 ThIC. JIET M TPEAOCTAaBICHBI IPEATIOIaracMble
JIOJITOCPOUHBIE MPOTHO3bI. [10Ka3aHo, YTO CYyILIECTBYET OUYEHb BBICOKAsl BEPOSITHOCTh CHIDKEHUS ypoBH: k 2050 roxy. B
cilyyae majieHus: ypoBHsS Mopst Ha 1,50 M npenocraBisiercst HHOPMAIHS O MOCIEJCTBUIX, KOTOPBIE MOTYT BOZHUKHYTh
B Pa3JIMYHBIX IPUOPEKHBIX 30HAX Halei PecryOnuku.

Knrouegwie cnosa: Kacnuiickoe mope, usMeHeHusi Ypo6Hs, KIUMamu4eckui haxmop, 3amoniieHHblie meppumopuu,
NPO2HO3 YPOGHS
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