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INFLUENCE OF GLOBAL CLIMATE CHANGES ON HYDROMETEOROLOGICAL CONDITIONS OF AZERBAI-
JAN

Nowadays the existence of global climate changes was proved both scientifically and by real facts. Scientists worldwide have
started to speak about climate change in 60-70 years and in 90-95 for Azerbaijan.

From paleoclimatology we know that climate of the Earth has always changed. That why some of climatologists prefer to
speak about “climate fluctuations” instead of “climate changes”.

If the earth’s average temperature has risen by 0.6°-1.0° Celsius, in high altitude regions even higher increase of temperature
were observed. So in Arctic, Greenland and Antarctic Peninsula’s glaciers regions temperature increased an average of 2.5°-3.0°
Celsius. These glaciers giant plays important role in world climate system formation. In general, during last 50 years decrease of
glacier coverage in Northern hemisphere’s seas makes about 10-15%, duration of glacier coverage of rivers and lakes — 15 days,
decrease of thickness of glacier cover of Arctic Ocean — about 40%. Nowadays both melting process of mountain glaciers in
mainland and raise of snow level at high altitudes continue. One of the basic facts in proving of existence of climate changes is
that during whole observation period, XX century was declared as the most warm century, the last 10 years of the XX century
were declared as the most warm decade, 1995, 1998, 2000, 2003, 2006 years — the most warm years in history.

All above mentioned facts prove existence of climate change.

Rising in dynamics of natural disasters results from anomalous climate changes.

According to the information provided by World Meteorological Organization (WMOQO) 80-85% of natural disasters all over
the world were caused by dangerous hydro meteorological processes. Such natural disasters impact on world economics, econom-
ics of the different countries and on populations. Today society faced problems related to climate changes and these problems
occupy special place even in high level discussions and during international scientific events.

Causes of climate change

To understand climate change fully, the causes of climate change must be first identified. Scientists divide the causes into
two categories: natural and human causes.

The Earth’s climate is influenced and changed through natural causes like physical processes in cosmic space and on the sun
surface, volcanic eruptions, ocean current, the earth’s orbital changes and solar variations.

Among the human factors influencing on climate change the main is population growth (if in 1850 word population was
about 1 billion persons, in present this number 6 time increased) which leads, according to the increased demands of population,
to scientific and technological development, which in turn is related to the increase of greenhouse gas concentration in atmos-
phere.

Paleoclimatologists who affirm that natural causes plays main role in climate change have proved that even before human be-
ings warming and glacial periods existed and annual average temperature was more or less than contemporary one. One of such
research based on the analysis of little air bubbles of Antarctic mainland formed approximately 800-900 thousands years ago in
ice layers at the depth of 3-4 km. These researches prove that in those days concentration of GHG and corresponding temperature
were higher than nowadays. But unlike to these historical periods today the human and natural causes coincide which make con-
cern scientists worldwide.

World Ocean considered as a “climate forming kitchen” is the main indicator of climate changes. Nowadays at the bottom of
World Ocean it could be often observed increase of temperature that cause changes of directions of the warm and cool streams
forming mainland’s climate. According to the researchers’ opinion this factors are the main reason of recent change of direction
of Gulf Stream which tempers climate in Europe. So it forecasts mainly cool, snowy and rainy weather within the next 20-25 at
the territory of Europe. Nowadays one could observe some occurrences of this tendency there.

The average annual air temperature in Azerbaijan in comparison with 1961-1990, proposed to world countries for the calcu-
lation of multiyear norms of meteorological parameters by World Meteorological Organization consists of +0.8°C.

At the tables 1 and 2 there has been presented the change of the temperature and the precipitation in comparison with the
multiyear norm of last years.

Table 1The increase of temperatures by different altitudes in comparison with the increase of multiyear norm (1961-1990) in
2007, 2008, 2009 in the territory of Azerbaijan

Altitudes

Years <0 1-200 201 -500 501 - 1000 >1000 Over the

republic
Difference, °C 14.6 14.3 13.3 11.9 7.8 12.3
Average annual, 2007 15.3 14.9 13.7 124 8.5 12.9
Difference, °C +0.7 +0.6 +0.4 +0.5 +0.7 +0.6
Average annual, 2008 15.4 15.1 14.2 12.5 8.9 13.0
Difference, °C 0.8 +0.8 +0.9 +0.6 +1.1 +0.7
Average annual, 2009 15.2 14.9 14.1 12.3 8.8 12.9
Difference, °C +0.6 +0.6 +0.8 +0.4 +1.0 +0.7
Average annual, 2010 15.7 155 144 13.1 9.7 13.6
Difference, °C +1.1 +1.2 +1.1 +1.2 +1.9 +1.3
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Table 2 The change of temperatures in comparison with multiyear norm (1961-1990) over the different regions of republic in
2007, 2008, 2009, 2010

Absheron- Lenkor | Major Minor Kur- Ngkhch Over the
Years Gobustan an- Caucas | Caucas Araz ivan republic
Astara us us AR
The norm, 1961-1990 14.5 12.9 10.7 9.2 14.3 12.4 12.3
Average annual, 2007 154 14.0 12.2 9.7 15.1 124 131
The difference from norm +0.9 +1.1 +1.5 +0.5 +0.8 0 0.8

2008 15.0 13.4 11.1 10.0 15.4 13.3 13.0
The difference from norm +0.5 +0.5 +0.4 +0.8 +0.7 +0.9 +0.7
2009 14.6 13.4 10.8 10.0 15.1 13.0 12.8
The difference from norm +0.1 +0.5 +0.1 +0.8 +0.8 +0.6 +0.48
2010 15.4 13.9 12.3 11.1 16.1 14.0 13.8
The difference from norm +0.9 +1.0 +1.6 +1.9 +1.8 +1.4 +1.5

As we see at the table 1 the increase of the temperature of Azerbaijan differs both in the interval of different altitudes, the dif-
ferent regions. So, the most increase of the temperature happens at the heights more than >1000m.

In 2010 the increase of the temperature in comparison with 1961-1990 has been higher (1,1-1,2°C), on the heights more than
>1000m it has been +1.9°C yet. It shows than 200 has been noted in the history as the warmest year of north hemisphere.At the fi
gures 1 and 2 there has been presented the comparative analysis of the distribution of the temperature and precipitations by the
months in the Azerbaijan in 2010 in comparison with multiyear norms.

As we see by the figurel the distribution of temperatures by months shows that the temperature has been more than the
norm ever the all of months, except of April and September. But the precipitation has been few than the norm in January, June,
August, November and December and more in other months.
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Figure 1. The distribution of temperatures by months in 2010 (in comparison with multiyear norm)

Figure 2. The distribution of precipitations by months (in comparison with multiyear norm) in 2010.

The change of temperature over 1991-2009 by the temperature’s norm (12.3°C) of 1961-1990 over the republic has been pre-
sented at the following graphic (fig.3).

The influence of climate changes to the river’s flow shows that over the winter low- water period the river flow increases
merely and there happens the regime change in flow. According to different climate scenarios the application models show that it
is possible to observe the 15-18% decrease in the annual flow of Azerbaijan’s rivers.
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Climate Changes and Caspian Sea
Caspian Sea is grand blind water drainage of the world. One of main characteristics that differs it from ether impoundments
is the systematic change, fluctuation of its level ever the some period. The drainage basin of Caspian Sea is 10 times bigger than
its water table area. Therefore at the same time it is a indicator of climate-weather changes, which happens on the grand drainage
basin.
In the Caspian Sea the water table area consists of 397 thous.km?, the meridional length-1200km, the width-200450km, the
average depth-207m, maximal depth — 1025 m. The length of shore—line in the countries around this territory is 2320 km in Ka-
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zakhstan, 1200km-Turkmenistan, 900 km-Iran, 850 km — Azerbaijan, 70 Okm-Russia. On the coastal zone of Caspian Sea in
Azerbaijan there situated 13 administrative regions, for the official information 4 million but really approximately 5 million peo-
ple have been populated here. The common area of this territory consists of 15 thousand. On the coastal zone of Caspian Sea there
situated 4 economical-geographical areas (from north to south): Quba—Khachmaz, Absheron, Central-Aran and Lenkoran—
Astara.

It is possible to note that only in 1978-1995, when the level of Caspian Sea has been increased to 2.5m, 50 settlements, 250
industrial enterprises, road with 60 km length, railway with 10km length 40 thousand ha winter pasture areas have been remained
under the water.

One of greatest problems of Caspian Sea is the observation of sharp fluctuations. On remaining under the water the coastal
territories expose —great economical, social and ecological problems. In 1837-1830 the average year level of Caspian Sea has
been higher (-25.8). in 1930-1940 the level sharply decreased to -2 m. This decreasing lasted till 1977 and in Caspian Sea there
observed the most minimal level over last400 years (-29m). The level has been increased on 2.5 m over the short period from
1977 since 1995 and has reached — 26.5 m. Nowadays the level of Caspian Sea with slow fluctuations is around -27 m. Such lev-
el fluctuation of Caspian Sea, first of all, is connected with the change of the climate-weather condition on its aquatic environ-
ment and the blind water drainage. Because, along this time the precipitation, the vapor and the run-off of rivers, flowing into the
of Caspian Sea, which are consisting of main water balance elements of Caspian Sea, flowing into Caspian Sea, on increasing on
50-60 km® have been consisted of 300-500km?3, First of all, it is connected with the increasing of the precipitation in result of cli-
mate changes on the blind water drainage basin.

It is possible to note that observations, held on the level of Caspian Sea by the countries around Caspian Sea, show that on
October 2010 the last 50 years. Researchers explain it with the highest temperature on the North hemisphere and the decreasing of
runoff in Volga River.

In 2010 the level of Caspian Sea has been decreased in 9sm in comparison with 2009 and consisted of 27.5m.

For the predictions of Hydrometeorological Scientific-Research Center of Russia Federation about the level of Caspian Sea
in 2011 it will be decreased in 20-23sm in comparison with 2010. The level prediction for 2016 shows that the sea level will be
decreased in 10-12sm in comparison with 2010.

The populating of great part of Azerbaijan Republic's population along the coastal zone of Caspian Sea and mutual relations
between Azerbaijan economy ana Caspian Sea make more important to detail research its level fluctuations. The level fluctuation
of Caspian Sea at the same time influences to the ecosystem of around territory, sea bioresources.

The increase of sea level has been influenced not only to the economy, but also to demographic and social processes. The
worth condition has been observed on the coastal territories of Absheron peninsula. Here in result of the submergence of settle-
ments, industrial enterprise and oil fields the sea has been polluted repeatedly. It has lead to the decrease of bioresources and the
disappearance of different biosenzes. In the future the expecting level of sea level can strengthen these problems. The increase of
sea level can sharply decrease places for fishes to caviar on the river sources and sea-coastal territories. The warming of the sea
water in result of climate changes can lead to earlier beginning of caviar season of fishes.

But according to adaptation possibilities of fishes we can suppose that it will be no very dangerous.

Nowadays on the Caspian Sea by the aim to study the hydrometeorological condition of sea and complex monitoring
measures there acts "The coordination Counsel for Caspian Sea's Hydrometeorology and it's Pollution's Monitoring" of Caspian
Sea. By this Coordination Counsel there has been prepared CASPAS program embracing noted problems of Caspian Sea and its
solution directions.

@o@9Ms@es-IMTEPATYPA-REFERENCES

1. On the territory of Azerbaijan the average annual temperature has been increased in +0.8°C in comparison with multiyear
norm.

2. Over the all of instrumental observation period the most maximal temperature has been +46°C (01-02 august, 2000).

3. Except of the spring in the all of seasons of the year there observes the increase of the temperature. The most increase of the
temperature is observed in winter.

4. The increase of the temperature by heights is different on the territory. So, on the heights >1000m the increase of the temper-
ature is often observed (+1.1°C).

5. In 2010 the increase of the temperature in comparison with multiyear norm has been highest (+1.3°C). On the heights
>1000m it consisted +1.9°C.

6. Last times the dynamics of local processes and the number of natural disasters regarding on hydrometeorological processes
last to increase. Including intensively, repetition of floods, hair, squall, submergence the events is increasing.
In the republic in spring months of 2010 the sustainable submergence event, happening on the low flow of Kura River, has

caused 500 million dollars damage.
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+46°C (01-02 5330L¢)m 20006.).
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1999 §6.).
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3900569000 s 89o0bs -27.5 3. 3eodo@Mo LbsMgdol dobggom 2016 fierobomgzgol Bp3zol mby sofiggl 10-12
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INFLUENCE OF GLOBAL CLIMATE CHANGES ON HYDROMETEOROLOGICAL CONDITIONS OF AZERBAI-
JAN /Mahmudov R..N../ Transactions of the Institute of Hydrometeorology, Georgian Tekhnical University. -2011. - 1.117. —
pp. 30-33. - Eng; Summ. Georg.; Eng.; Russ.

In the presented article were shown the global climate changes with facts in the Earth and investigate the causes creating the cli-
mate changes.

Also in Azerbaijan were analyzed the real results of climate changes and determined the +0.8°C of increasing mean annual tem-
perature in comparison with perennial norm. In the period of instrumental observation the maximum temperature was observed in
Julfa and Ordubad +46°C (On 1-2 August 2000).

There were analyzed the increase of temperature on the seasons and in comparison with multi-annual norm (1961-1999) except
of spring in other seasons especially in winter was observed the temperature increase.

In the article were considered the climate change on the heights and shown the temperature increase especially on the heights
above >1000m. So, on the heights above >1000m the temperature was even+1.4°C.

There was analyzed the hesitation of Caspian Sea level from 1837 to 2010 and from time to time was shown the sharp hesitation
that is explained by climate and atmosphere changes. In 2010 in comparison with 2009 the level of Caspian Sea decreased on 9sm
and composed -27.5 m.

According to climate scenarios, the forecast of level till 2016 shows that in comparison with 2010 the sea level will recession to
10-12 sm.

There were observed the increase of dynamics of local processes and natural disasters (mudflow, flood, hail, strong typhoon, the
intensive flooding, and repeat) connected with hydrometeorological processes and in the spring of 2010 the permanent flooding
happening in the low part of Kura damaged to economics of republic for 500 million dollars.
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BJUSHUE T'JIOBAJBHBIX KJIUMATHYECKUX UBMEHEHUW HA THUJIPOMETEOPOJIOTMYECKHUE YCJIO-
BUS ABEPBAMIZKAHA /Maxmynos P.H../ C6. Tpynos Hucturyra I'mpomereoponoruu I'pysurckoro TexHHIecKoro YHH-
Bepcutera ['py3nn. —2011. — 1.117. — c. 30-33. — Amnr.; Pes. I'py3., Axr., Pyc.

B cratse npezacTaBiaeHs! GakThl II00ATBHBIX KIMMATHYECKUX M3MEHEHUH Ha 3eMile M MCCIIeI0BaHbl IPUYNHBI, CO3/IAI0IINe KITU-
MaTH4YEeCKHE N3MEHECHHUS.

Jins Asep6aiijxana GbLIM IIPOAHANM3MPOBAHBI PEAILHBIE PE3YJbTaThl KIMMAaTHYECKHX H3MeHeHui u ompenenexo Ha +0.8°C
YBEJIMYEHUE CPETHEN roI0BOM TeMIepaTyphl [0 CPaBHEHHIO C MHOTOJICTHEH HOpMOW. B mepuon MHCTpyMEHTAIBHOTO HAOIIO-
JeHus MaKcHMajbHas TemIleparypa Obiia ormeueHa B Jixymbde u Opay6ane +46°C (01-02 asrycra 2000r.).

Bruto mpoaHaIM3MpOBAHO YBENUYEHUE TEMIIEPATYPHI TI0 CE30HAM MO CPAaBHEHMIO C MHOToseTHed Hopmoi (1961-19991r.). 3a
HCKIIIOYEHHEM BECEHHEI0 Ce30Ha B JIpyr'He BPEMeHa Iojia, HabIr0Jalloch BO3pacTaHWe TEMIIEpaTypbl, 0COOCHHO B 3UMHUI IepH-
oxl.

B cTaree paccMOTpeHO M3MEHEHHE TEMIEPATyphl Ha BO3BBIIIEHHOCTAX M MOKa3aHO BO3pacTaHHE TeMIEpPaTyphl B OCHOBHOM Ha
BO3BBINIEHHOCTSX cBbIme > 1000 M., koTopoe coctaBuiio, +1.4°C. Beuto npoananusuposaHo kosebanue yposHs Kacnmiickoro
Mopst B 1837-2010rr. U BBISBICHO IEPHOJMUYECKOE pe3Koe KojiebaHue, YTO ObIII0 OOBSCHEHO KIMMAaTHYeCKUMH W MOTOAHBIMH
uzmeHenusmu. B 2010 rony yposens Kacnuiickoro mopst mo cpasHenuto ¢ 2009 rogoM cHu3uics Ha 9 ¢M U cocTaBuiI -27.5M.
CornacHo KJIMMAaTHYE€CKUM CIIEHApHUsIM TpOorHo3 ypoBHs 10 2016-roma mokas3piBaeT, 4To 1Mo cpaBHeHuto ¢ 2010 romomM ypoBeHb
Mopst cHu3uTes Ha 10-12 cm.

YBennuuinach TUHAMHUKA JIOKANBHBIX IIPOLIECCOB M MPUPOIHBIX KaTacTpod (Cenu, MaBOAKH, Tpaj, CHIBHBIN Tai(yH, HHTEHCHUB-
HOCTh HaBOJHEHU), CBI3aHHBIX C THApOMeTeopoaorndeckuMu nporeccamu 1 B 2010 roxy. Bo BpeMs BeCEHHHX MECSIIEB ITOCTO-
STHHBIE 3aTOIJICHHSI, TPOMCXOIUBIINE B HIDKHEH yacTi Kypel HaHecna ymep0 sxkoHOMuKe peciy6mauku Ha S00 MITH. 10I1apoB.
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