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BIOCLIMATIC RESOURCES OF AKMOLA REGION

Abstract

Bioclimate a characteristic that determines the complex impact of climate on the human body in a
given area. The bioclimate of the district is the most important natural resource, which is subordinated to
the sensitivity and comfort of a person, the ability to work, and human health in general conditions.
Bioclimatic resources can be assessed by the characteristics of the comfort of the climatic conditions
necessary for the habitat and vital activity of organisms in a given area, as well as people. Bioclimatic
indices physically characterize the thermal characteristics of the environment and are an indirect
indicator of the thermal state of the human environment. The bioclimatic assessment of the Akmola
region was carried out according to the bioclimatic indices. These are: effective temperature (ET),
equivalent-effective temperature (PET), biologically active temperature (BAT), normal equivalent-
effective temperature (PET), radiation — equivalent temperature (ret), Bodman hardness index (S),
reduced temperature (tkelt.). These indices were determined separately for the warm and cold periods of
the year. Many works in the world and in Russia are devoted to the topic of bioclimate. And in our
country, this topic is little studied. Preservation of bioclimatic resources is very important at the present
time. As a result of various environmental disasters, wars, anthropogenic impact on nature, the entire
system of bioclimatic resources is changing day by day. Global warming, changes in ecosystems affect
the entire system. Various conventions and protocols for the conservation of these resources are being
drawn up all over the world, and our country is also a participant in these processes. Analysis of the
bioclimatic system of the Akmola region, so its study is relevant.
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AKMOJIA OBJBICBIHBIH BUOK/IMMATTBIK PECYPCTAPBI

Anoamna

buoknmumar Oenrimi 6ip aymakra KIMMAaTTBIH ajJaM ar3achlHa KEHIeHJl OCepiH AaHBIKTaWThIH
cunarrama. AyIaHHBIH OMOKIMMATHI aJJaMHBIH CE3IMTAJIBIFGI MEH KAMIbUTBIFBIHA, CHOCKKE KaOlIeT-
TUTITIHE, KaJMbl >Kargaia ajam JeHcaylbIFbIHa OaFbIHATBIH €H MaHBI3Ibl TaOWFU pecypc OObIT
TaObU1a/ibl. BUOKIMMATTBIK pecypcTapabl Oenrit Oip ayMakTarbl OpraHU3MIEpIiH, COHIal-aK aaaM-
JApIbIH TIPIIUTIK €Ty OPTachl MEH TIPIIUTIK OpeKeTiHe KQKETTI KITMMATTBIK KaFIaiiap by sKalIbUTbIK
cunaTrramanapel OolbIHIIA Oaranmayra Oonazbl. BHOKIMMATTBIK KOpCETKIIITEp KOpIIaraH OPTAaHBIH
KBUTYJIBIK CHITaTTaMallapblH (U3UKAIBIK CHIATTAHAbl KOHE ajaM KOpIIaraH OpPTAHBIH >KbLTYJIBIK
KYHIHIH >KaHamMa KOPCETKINmn OOl TaObUTagbl. AKMOJA OOJBICHIHBIH OMOKIMMATTHIK Oarachl
OMOKIIMMATTBIK KepceTkilrep OolbIHIIA *Kypriziaai. Onap: tuimai temmneparypa (ET), sxBuBaneHTTi-
tuimai temneparypa (I19T), Guonorusmeik Oencenai Temmeparypa (BAT), KanbmThl SKBUBAICHTTI-
tuimai Temneparypa (PET), paauanus — skBuBasieHTTI Temneparypa (pet), bonman KaTTbuIbIK HHIEKCI
(S), TemenpeTireH Temiepatypa (Tkent). by nHAeKCTep KBULIBIH KbUTBI )KOHE CYBIK Ke3eHAep1 YIIIiH
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0eJIeK aHBIKTAIIBL. OJEeMIert >koHe Pecelimeri KemTereH >XYMbICTAp OHOKIMMAT TaKbIPHIOBIHA
apHanFaH. Al O131iH enne Oyl TakbIpbll oMl A€ 3eprTeny ycTinae. Kasipri yakpIrta OMOKIMMATTHIK
pecypcTapibl cakTay eTe MaHbI3Ibl. Typili SKOJOTHSUIBIK araTTap, COFbICTap, TAOMFATKa aHTPOIIOTCH/TIK
ocep €Ty HOTWKeciHIe OYKil OMOKIMMATTBIK pecypcrap Kyieci KyH caHam e3repynae. Kahanmpik
KBUIBIHY, KOXKYHEAeT1 e3repicrep OYKiI »kyiiere acep ereni. bykin anmemme ockl pecypcrapipl cakray
VIIIH OpTYpii KOHBEHIMUIAp MEH XaTTaMaliap Kacaiyna, Oi3miH enmiMi3 Jie OChl yaepictepre
KaTbICYIIbl. AKMOJIa OOJIBICBIHBIH OMOKIIMMATTBIK JKYWECIH Tayiay, COHIBIKTaH OHBI 3€PTTEYy ©3€KTi
OOJIBITT TAOBUTAIBI.

Tyiiin ce3ep: aya TemrepaTypachl, CaTbICTHIPMAITBI BUIFATIBUIBIK, JKEIT )KbUIIAM/IBIFbI, KAUTATaHY
KaO1JeTi, )ep KOpPbI, pecypc.
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BUOKJIMMATHYECKHUE PECYPCHI AKMOJIMHCKOM OBJIACTH

Annomayus

buoknmmmar, XxapakTepucTHKa ONpEeAeIomas KOMIUIEKCHOE BO3JCHCTBUE KJIMMaTa Ha OPraHUu3M
YeJI0BeKa B JIAaHHOM MECTHOCTH. bHMOKIMMAT paiioHa SIBISIETCS BaXHEWIIMM IPUPOJHBIM PECYPCOM,
KOTOPBIH MOJJUMHEH YYyTKOCTH U KOM(POPTHOCTH YeJIOBEKa, TPYAOCIIOCOOHOCTH U 3/I0POBbs YETIOBEKA B
o0umx ycnoBusix. bBuokmmMaTnieckue pecypchl MOXKHO OLIEHHUTb 10 XapaKTEPUCTHKaM KOM(POPTHOCTH
KJIMMaTUYECKUX YCIOBUM, HEOOXOIUMBIX JUIsl OOUTAHUS U KU3HEIESTEIbHOCTH OpPraHU3MOB Ha JaHHOM
TEPPUTOPHH, a TAKXKE YeNOBEKa. DBHOKIMMaTHUecKue TMoKa3aTean (U3HYECKH XapaKTepU3YIOT
TEIUIOBbIE XapaKTEPUCTUKU OKPYXKAIOIIEH CPelbl U SBIAIOTCS KOCBEHHBIM I0KA3aTEIEM TEILIOBOTO
COCTOSIHHSI Cpellbl OOWTAaHUs 4YeNOBEKa. BHOKIMMATHYECKyr0 OIEHKY AKMOJHMHCKON 00JacTé Ipo-
BOJWJIM IO OMOKJIMMAaTHUYECKUM IMoKazaTesiM. J1o: 3¢ dextuBHas Temneparypa (ET), skBuBaneHTHo-
spdexruBHas Ttemmneparypa (PET), Ouonornuecku axtuBHas temmeparypa (BAT), HopmanbHas
sKkBHBaNeHTHO-3(GdekTuBHas Temmeparypa (PET), panuanioHHO-3KBHBalleHTHass Temrieparypa (ret),
uHzaekc TBepaocty boamana (S), mpuBeneHHas TeMrieparypa (TKEINT.). DTH TOKa3aTel ONpeIesuTUCh
OT/IEJIBHO YISl TETUIOTO U XOJIOHOTO MepHoJIoB rofa. Teme OMokIMMara MOCBAIIEHO MHOXKECTBO paboT
B mupe u B Poccun. A B Haieil cTpaHe 3ta Tema Majo usydeHa. CoxpaHeHHEe OMOKIMMAaTUYECKUX
pECypcoB OUYEHb aKTyaJIbHO B HacTodIlee BpeMs. B pe3ynbraTe pa3inuHbIX SKOJIOTHUECKUX KaTacTpod,
BOWH, aHTPONOI€HHOIO BO3JEWCTBHS Ha NPUPOLY HU30 JHA B J€Hb MEHSETCS BCA CHCTEMa
OMOKIMMAaTHYECKUX pecypcoB. I 1o0anbHOE NOTEIUIeHHEe, N3MEHEHHSI B 9KOCUCTEMAaX BIMAIOT Ha BCIO
cucteMy. Bo BceM Mupe COCTaBIISIIOTCSI pa3IMYHble KOHBEHIIMU U MPOTOKOJIBI 110 COXPAHEHHIO 3TUX
PECYpCoB, U Hallla CTpaHa TaKKe SABJISETCS YYACTHUKOM ITUX MPOLECCOB. AHAIN3 OMOKIMMATHYECKON
CHCTEMBbI AKMOJIMHCKOM 00J1aCTH, TIOITOMY €€ U3yUEHHE aKTyaIbHO.

KiroueBble cjoBa: Temmeparypa BO3[yXa, OTHOCUTENbHAs BIAXKHOCTb, CKOPOCTb BETpA,
MIOBTOPSIEMOCTh, 3€MENbHBIIN (HOHT, pecypc.

Introduction. The biological existence and economic activity of a person is highly dependent on
the climate and its dynamics. The results of studies of climate change over the past hundred years and
the causes of these changes showed that the observed trends are largely not related to the natural
variability of the climate. Scientists also do not exclude the possibility of such serious climate changes,
this problem not only attracted the attention of the scientific community, but also became the concern of
the governments of many countries and international organizations. In many countries, special climate
control bulletins began to be issued, and climatologist scientists from the University of East Anglia were
among the first.
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Bioclimate-forming processes are observed in different geographical conditions. Therefore, the
specific features of these processes, and with them the types of climate, are determined by such
geographical factors as the latitude of the climate, the distribution of land and sea, the structure of the
Earth's surface, soil, vegetation and snow cover, sea ice, ocean currents, etc. The distribution of climatic
conditions on the planet depends on the distribution of these geographical factors.

Special conditions, called bioclimatic, occur in the lowest surface layer of air in which crops live.
Here, the features of the atmospheric regime are influenced by the structure and state of the Earth's
surface.

Characteristics of the comfort of climatic conditions:

"Very discomfort" — climatic conditions of the natural environment, characterized by strong
irritability. In this case, additional protection measures will be required to ensure a comfortable life.

"Discomfort" is a climatic condition of the natural environment, characterized by significant
irritability. In this case, the adaptive mechanism of the human body does not provide a comfortable
psychophysiological situation.

"Subcomfort" is a weak irritating condition of the natural environment. That is, a situation in which
the mechanism of adaptation of the human body is close to the main comfortable psychophysiological
situation that ensures a comfortable life.

"Comfort" is the main comfortable psychophysiological state of a person, which ensures a
comfortable life in a permanent and temporary living environment.

Materials and methodology. Akmola region is the largest agro-industrial territory of the country
and occupies one of the leading positions in the country in the production of agricultural products. The
soil and climatic conditions of the region make it possible to grow wheat grain that is competitive to the
potential market with high technological and bread - making properties, rich in protein and gluten. The
agro-industrial complex of the region provides 25% of the grain produced in the country and is its main
exporter. General characteristics of climatic and recreational resources of Akmola region . Historically,
since the opening of the first resort, the resort business in Kazakhstan has been, first of all, a form of
Social Policy and is aimed entirely at rehabilitative treatment of citizens using therapeutic natural
factors. The assessment of recreational resources is carried out on the basis of the assessment of the
following individual components, which are considered from the point of view of its use in a specific
form of Tourism: relief, water bodies and soil-vegetation cover,bioclimat, hydromineral and unique
natural therapeutic resources, historical and cultural potential, etc. As can be seen from the definition,
this type of resource is distinguished not by the peculiarities of origin, but by the nature of use.
Practically all natural resources have recreational and tourist potential, but the level of its use varies and
depends on the recreational demand and specialization of the region. The climate of Akmola region is
sharply continental, dry, with hot summers and cold winters. Belongs to the West Siberian climatic
temperate zone. The daily and annual temperature amplitudes are very large. Spring and autumn look
weak. There are many sunny days, and the amount of solar heat that the Earth receives in summer is as
great as in the tropics. Cloudiness is only insignificant. The annual rainfall decreases from North to
South, with a maximum of them falling in June and a minimum in February. The snow cover stabilizes
on average for 150 days. In Akmola region, the wind is quite strong. On the territory of the region, the
lowest air temperature values for the whole of Kazakhstan were observed (Atbasar - 57°C, Astana -
52°C). Akmola region is poor in water. Rivers are shallow, non-navigable, fed by meltwater and, to a
lesser extent, underground sources. In summer, rivers often dry up, the water in them becomes salty.

Results and analysis. Methods of statistical assessment by calculating bioclimatic indices were
used. According to the data obtained in Akmola region for the period from 1971 to 2019,average
monthly air temperature indicators,humidity, wind parameters were considered.

The conducted studies on the spatial and temporal distribution of the degree of analysis of the
influence of bioclimatic and meteorological factors on the features of the natural conditions of some
region and specific materials revealed the distribution of the calculated bioclimatic in the territory.
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In Akmola region, extremely unfavorable climatic conditions have not been controlled, which
negatively affect the life and health of people, work and residence. And the comfort-free situation, that
is, a somewhat unfavorable one, most often falls on the winter and summer months, especially in
January, February, July. The region is mainly dominated by subcomfort conditions, that is, climatic
conditions in which the negative impact of the environment is not great. The most favorable months in
the region are September and June.

In this work, the last decades (1971 - 2019.) On the example of seven stations of the Akmola
region, an analysis of the volatility of bioclimatic features was carried out.

1) Bioclimatic (effective temperature, equivalent — effective temperature,) indices for warm and
cold periods are provided for Akkol, Astana, Atbasar, Balkashino, Ereymentau, ESIL, Kokshetau,
Korgalzhyn, Stepnogorsk, Shchuchinsk stations. On the basis of the compiled integral bioclimatic
indicator, zoning was carried out. In Akmola region, extremely unfavorable bioclimatic conditions have
not been recorded that affect the health, survival and working capacity of the local population. However,
the uncomfortable climate conditions are suitable for January, February and July. September and June
are the most comfortable months. Akkol, Astana, atbasar, Balkashino, Ereymentau, ESIL, Kokshetau,
Korgalzhyn, Stepnogorsk, Shchuchinsk stations were taken as objects of control. In the course of the
study, data for the period from 1971 to 2019 were analyzed.

2) The main statistical characteristics are calculated (effective temperature, average monthly
temperature). The greatest variability of air temperature, which is characterized in the territory under
consideration, is observed in July. In all summer months, the effective temperature at most stations has a
positive mark, which indicates that there is little significant temperature variability during the summer
period.

3) The time distribution of the average monthly air temperature at Akkol station, located in Akmola
region. From this graph, it is clear that July is the warmest month. But the actual coldest month we can
not mark, the seeding winter months are approximately at the same level. When considering the average
air temperature, the coldest month is January 1984, when the average air temperature was -25.2°C. The
time distribution of the average monthly air temperature at Akkol station is shown. From this graph, it is
clear that July is the warmest month. But the actual coldest month we can not mark, the seeding winter
months are approximately at the same level. When considering the average air temperature, the coldest
month is January 1984, when the average air temperature was -25.2°C. The warmest month is July
2008, when the average air temperature was 23.2°C. The time distribution of the average monthly air
temperature at Astana station is shown. As the warmest months, we can mention June and July. Based
on the graph, we can calculate February as the coldest month. When considering the average air
temperature, the coldest month is February 1984, when the average air temperature was -22.4°C. The
warmest month is July 2008, when the average air temperature was 23.2°C. The time distribution of the
average monthly air temperature at the atbasar station is shown. As the warmest months, we can
mention June and July. Based on the graph, we can calculate January as the coldest month. When
considering the average monthly air temperature value, the coldest month is January 2008, when the
average air temperature was -25.4°C. The warmest month is July 1998, when the average air
temperature was 24.8 °C. The time distribution of the average monthly air temperature at the balkashino
station is shown. As the warmest months, we can mention June and July. Based on the graph, we can
calculate February as the coldest month. When considering the average monthly air temperature value,
the coldest month is February 1984, when the average air temperature was -27.2°C. The warmest month
is July 1998, when the average air temperature was 22.5°C.The time distribution of the average monthly
air temperature at yegindykol station is shown. As the warmest months, we can mention June and July.
Based on the graph, we can calculate January as the coldest month. When considering the average
monthly air temperature value, the coldest month is January 2008, when the average air temperature was
-24.8°C. The warmest month is July 2018, when the average air temperature was 23.5°C.

In the warm period, there were no very discomfort cases on ET in the provided region, and in the
cold period, very discomfort cases were registered in January at the stations Akkol, Astana, Atbasar,
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Balkashino, Ereymentau, ESIL, Kokshetau, Korgalzhyn, Stepnogorsk, Shchuchinsk. The diskomfort
situation on all stations in the warm period falls on April,June. At the same time, at the Ereymentau
station, only in July, there were unpleasant cases. In the cold season, uncomfortable cases of the human
body in terms of the level of cold sensation were recorded in January at the stations Akkol, atbasar,
Ereymentau. In December, discomfort climatic conditions are detected at all stations. The subcomfort
situation was observed at all stations in April. In the warm season, the subcomfort situation is observed
at all stations in March. In November, all stations were subcompact. At all stations, the climate
conditions in May are found to be comfortable. It is determined that the summer months are
comfortable.

4) Analysis of the temporary course of air temperature, humidity, wind speed at Akkol, Astana,
Atbasar, Balkashino, Ereymentau, ESIL, Kokshetau, Korgalzhyn, Stepnogorsk, Shchuchinsk stations
was carried out.

5) A monthly catalog of effective temperatures has been compiled, which made it possible to
determine whether the temperature in Akmola region has been moderate over the past decade.

6) From 1971 to 2019, July and August are the warmest months at the Stations of Akkol, Astana,
atbasar, Balkashino, Ereymentau, ESIL, Kokshetau, Korgalzhyn, Stepnogorsk, Shchuchinsk in Akmola
region. And we can calculate February as the coldest month, but we cannot designate the actual coldest
month, because the winter months are approximately at the same level.

Conclusion. Several factors influence the variability of comfort conditions. They are temperature,
wind, relative humidity. The heterogeneity of comfort conditions across the territory depends on
temperature changes. That is, here, a lot of control over the diskomfort situation is associated with a
high temperature in the same area. And in the region where the temperature value was slightly lower, a
subcomfort situation was observed. In Akmola region, extremely unfavorable climatic conditions have
not been observed for a month, which negatively affect the life and health of people, work and
residence. And the comfort-free situation, that is, a somewhat unfavorable one, most often falls on the
winter and summer months, especially in January, February, July. The region is mainly dominated by
subcomfort conditions, that is, climatic conditions in which the negative impact of the environment is
not great. The most favorable months in the region are September and June.
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