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Index, and the Arts & Humanities Citation Index. The quality and depth of content Web of
Science offers to researchers, authors, publishers, and institutions sets it apart from other
research databases. The inclusion of News of NAS RK. Series of geology and technical
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most relevant and influential content of geology and engineering sciences to our community.

KaszakcmaH Pecrniybnukacbl ¥nmmbiK fbliibiM akademusicbl "KP ¥FA Xabapnapbi. [eonoausi xoHe
MeXxHUKarbIK FbifibIMOap Cepusicbl” fbinbIMU XKypHanbiHbiH Web of Science-miH xaHanaHfaH HyckKachbl
Emerging Sources Citation Index-me uHOekcmernyze kKabbindaHraHblH xabapnaldbl. byn uHdekcmerny
b6apbicbiHOa Clarivate Analytics kommnaHusicel XypHandel odaH opi the Science Citation Index Expanded,
the Social Sciences Citation Index xeHe the Arts & Humanities Citation Index-ke Kabbinday moceneciH
Kapacmbipyda. Webof Science sepmmeywinep, asmopnap, 6acnawhbinap MeH MeKemesiep2e KOHmMeHm
mepeHOiei meH canacblH ycbiHadbl. KP YFA Xabapnapbi. [eonoeusi xoHe mexHUKasblK fblibiMOap
cepusicel Emerging Sources Citation Index-ke eHyi 6i30iH KoramdacmbiK yWiH eH e3ekmi xoHe 6edesndi
2eo0rs102usl XoHe mexHuKarnbIK fblribiMOap 6olbiHWa KoHMeHmke adandblfbiMbi30b! 6ir1dipedi.

HAH PK coobwaem, 4ymo Hay4HbIl xypHan «3gecmusi HAH PK. Cepusi 2eonoauu U mexHu4eCcKux
Hayk» bbln npuHsam O uHOekcuposaHusi 8 Emerging Sources Citation Index, obHoeneHHoul sepcuu Web
of Science. CodepxaHue 8 amomMm uHOeKkcuposaHuU Haxodumcsi 8 cmaduu paccMompeHuUsi KomnaHueul
Clarivate Analytics Ons OanbHeliweao npuHsamus xypHana e the Science Citation Index Expanded, the
Social Sciences Citation Index u the Arts & Humanities Citation Index. Web of Science npednazaem
Kadecmeo u enybuHy KoHmeHma Ons uccriedosameriel, asmopos, u3damernel U y4dpexoeHud.
BknoyeHue Usesecmusi HAH PK. Cepusi eeonoeuu u mexHudeckux Hayk e Emerging Sources Citation
Index demMoHCmMpuUpyem Hawy nNpueepXeHHOCMb K Haubosee akmyarbHOMY U 8/1USIMEIbHOMY KOHMEHMY
10 2e0/102UU U MEXHUYECKUM Haykam O5isi Hawezo coobujecmea.
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QUANTITATIVE AND QUALITATIVE ASSESSMENT
OF BIOLOGICAL AND ECOLOGICAL POTENTIAL
OF THE LANDSCAPES OF SOUTHERN KAZAKHSTAN

Abstract. The paper considers methodological approaches to assessment of biological and environmental
potential of landscape systems in the southern Kazakhstan soil-climatic conditions to the most complete and efficient
use of natural resources in the design and construction of high-performance agrolandscape systems. Based on
qualitative and quantitative indicators heat, light and moisture availability a mathematical model has been developed
to assess biological and environmental productivity of landscape systems including soil productivity and vegetation
cover.

It should be noted that the developed model of landscapes biological productivity assessment (Cp,) takes into
account the heat availability of the landscape systems soil cover (Cp), natural moisturization coefficient of the
vegetation cover (C,), and ecological productivity of landscapes (Cpy). This model is based on the potentially
available energy expended in soil-forming process (Q,) and natural moisturization coefficient of the vegetation cover
(Cy) is one of the modifications of the qualitative and quantitative models of natural system climatic productivity,
widely used in the field of geography and ecology assessment of natural system resources potential.

Based on the developed models of landscape systems biological and environmental productivity a comprehen-
sive assessment of South Kazakhstan region natural resource potential was performed, including Almaty, Zhambyl,
Kyzylorda and Turkestan region using long-term data of 32 meteorological stations located on the territory of the
region.

Use of improved methodologies for assessment of landscape systems biological and ecological productivity can
more accurately determine the biological resources of the landscape systems according to agro-ecological areas and
to assess the efficiency of natural system natural resources potential.

Keywords: nature, landscape, climate, productivity, biology, ecology, potential, index.

Introduction. To solve the problems of rational distribution of agriculture productive forces and
designing high-performance agrolandscape systems, it is necessary to have a detailed landscapes
descriptions by the most important factors characterizing heat and moisture availability, plant and soil
covers, expressed in the form of some mathematical models to evaluate their natural resource potential.

Existing methodological approaches and methods of the climate productivity assessment do not
adequately reflect the productivity of landscape systems, i.e., vegetation and soil cover, there is a need to
develop methods of complex biological and ecological assessment of the landscapes productivity on the
basis of the fundamental laws of nature, which must include a private assessment of its components
productivity, that is, soil and vegetative cover productivity.

Biological and environmental assessment productivity landscapes should be understood as a compre-
hensive assessment using the integral characteristics of climate, soil and environmental factors positively
influencing the growth and development of plants in certain geographic areas representing energy
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resources of natural systems. At the same time environmental assessment of landscapes productivity
should be based on the use of geographical regularities manifested in the scale of territorial units of diffe-
rent hierarchical ranks, that is, in geo-ecological, environmental and landscape systems, which gives the
possibility to explain the nature of the formation and functioning of landscape systems in specific climatic
zones [1, 2].

Purpose of this study is to develop integrated models to assess biological and ecological produc-
tivity of landscapes, including plant productivity and soil conditions, allowing to use of qualitative and
quantitative indicators of heat and moisture availability and to determine the regularities of formation and
functioning of natural systems depending on the latitudinal zonation and altitudinal belts for the effective
distribution of productive forces of agricultural sector.

Methods. Model development and assessment of biological and ecological capacity of natural system
landscapes is based on the methodology of systemic researches in the field of biology, geography and
ecology, as well as on the methods of mathematical modelling of natural process.

Long-term data of meteorological monthly bulletins at the meteorological stations of southern
Kazakhstan, submitted to "Kazgidromet" RSE is used to assess the biological and ecological capacity of
southern Kazakhstan natural systems landscapes [3, 4].

Results. Energy characteristics of the natural system are used for quantitative assessment of
biological and ecological potential of landscapes, that is, the formation of the production process of the
vegetative and soil covers in the landscape systems, that is: sum of air temperatures (2f) above 10°C,
the amount of moisture deficit of air (Xd, mb), evaporation (£,, mm), photosynthetic active radiation
(R, kJ/cm?) and the sum of precipitation (O., mm) (table 1) [4-10].

As can be seen from table 1, energy resources of South Kazakhstan landscape systems are very high,
as the sum of biologically active temperatures (), t,° C) is in the range of 1737-4419°C, the sum of air
humidity deficit (3, d) — 1190-4240 mb, evaporation (E,) — 521-1325 mm and photosynthetic active radia-
tion (R) - 115,8-204.6 klJ/cm? which have inverse dependences to the absolute height (7, m) of meteoro-
logical stations location. Precipitation (O, - 151-509 mm) has a direct dependence, showing strict obe-
dience to the laws of geographic zonality, which allows to use them for quantitative and qualitative
assessment of biological and environmental productivity of vegetation and soil cover of southern
Kazakhstan landscape systems.

Methodology for biological and environmental assessment of landscapes agricultural productivity
was used for agroclimatic assessment of the landscapes productivity. This approach is used in mathe-
matical models of plant and soil productivity of J. C. Mustafayev and G. A. Adilbektegi These models are
based on the concept of maximum productivity. Similar studies conducted by scientists of CIS and foreign
countries [11-20].

Biological productivity according to the official definition of the International coordinating
committee on terminology and concepts in the field of production studies, is a set of processes of creation,
transformation, absorption and transmission of energy through ecological and biological systems of
different levels — from individual organisms to biogeocoenosis (ecosystems). The study of biological
productivity of natural systems is a necessary basis of rational use, protection and reproduction of
biological resources of the Earth.

To assess heat availability of landscape systems vegetation cover you can use the average annual
amount of biologically active air temperatures of the );t;,° C iregion to the average maximum possible
biologically active sums of air temperatures in the ), t,,.,° Cregion, that is: Cig = Y, t; /Y tmax- Expected
productivity of vegetation, depending on the heat availability of landscape systems are determined by
indicators (Cy,) characterizing favorable temperature regime of the natural system (1):

Ctb =1- Cts =1- (Z ti/z tmax)’ (1)

To assess the moisture availability of the landscape systems soil cover you can use the natural
moisturizing factor of N. N. Ivanov (2):

Cm = O./E,, (2)

where O. is precipitation, mm; E, - evaporation rate, determined by the formula of N.N. Ivanov (3) [8]:
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Table 1 — Natural energy resources of Southern Kazakhstan landscape systems

where t - the average monthly air temperature, C; a - average monthly relative humidity, %.

Weather Absolute Indicators of natural and energy resources
stations height (H), m e Sd. mb Eo, mm RK/em) | O,mm
Almaty region
Uch-Aral 395 3294 2452 988 167,4 385
Sarkand 764 3163 2217 949 163,0 535
Taldykurgan 601 3173 2315 952 1633 412
Bakanas 396 3525 2962 1058 175,0 223
Zharkent 641 3631 2396 1089 178,5 191
Chilik 606 3623 2559 1089 178,2 298
Almaty 671 3007 1370 902 157,9 509
Narynkol 1806 1737 1190 521 115,8 433
Sary-Ozek 548 2134 2257 640 129.0 332
Zhamby]l region
Ulanbel 266 3721 3050 1116 181,5 224
Moiynqum 350 3506 2553 1052 174,4 294
Uyuk 373 3720 3203 1116 181,5 283
Otar 742 3116 2635 935 161,5 316
Kurdai 1141 2930 2214 879 1553 290
Kulan 682 3386 2519 1051 170,4 361
Taraz 642 3492 2309 1048 173,9 353
Merke 703 3472 2513 1041 173,2 435
Zhualy 952 2766 2022 830 149,9 447
Turkestan region
Suzak 316 3822 3541 1147 184,8 186
Turkestan 206 4350 4197 1305 202,3 238
Tyulkubas 789 3876 3233 1163 186,6 951
Arys 237 4419 4240 1325 204,6 275
Shymkent 543 4065 3382 1219 192,9 582
Shardara 238 4397 4168 1391 203,9 264
Tolebi 455 3655 2605 1096 179,3 336
Kyzylorda region
Saksaul 78 3647 3233 1094 179,0 152
Aral sea 62 3524 2633 1057 175,0 166
Qazaly 66 3647 2733 1094 179,0 178
Zhusaly 101 3809 3403 1142 184,4 165
Kyzylorda 128 3766 3160 1129 183,0 151
Shieli 152 3883 3154 1165 186,8 174
Ak-Kum 173 4253 3861 1276 199,1 204
E, = 0.0018(25 + £)2(100 — a), 3)

Thus, biological assessment of landscapes productivity (Cy,) is determined by the ratio of such avera-
ged indicator values as plant (Cy,) and soil (C,;,) productivity factors (4):

Cop = Cp - Gy,

“4)
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To determine the biological productivity of landscape systems in southern Kazakhstan and its agro-
ecological regions the information-analytical materials presented in table 1(table 2) were used as potential
indicators.

As can be seen from table 2, the qualitative and quantitative values of biological productivity of plant
(Cy) and soil (Cy,) covers, as well as the biological productivity of landscapes (Cy,) is strictly subject to the
laws of geographic zonality, that is directly dependent on the absolute height () location of landscape
systems.

Table 2 — Evaluation of southern Kazakhstan
and its agro-ecological regions landscape systems biological productivity

Weather Absplute Indicators of energy resources
. height Cn Crp
stations (H), m >t,°C Cis Co
Almaty region

Uch-Aral 395 3294 0,74 0,26 0,19 0,050
Sarkand 764 3163 0,72 0,28 0,28 0,078
Taldykurgan 601 3173 0,72 0,28 0,22 0,062
Bakanas 396 3525 0,80 0,20 0,11 0,022
Zharkent 641 3631 0,82 0,18 0,13 0,023
Chilik 606 3623 0,82 0,18 0,10 0,018
Almaty 671 3007 0,68 0,32 0,35 0,112
Narynkol 1806 1737 0,39 0,61 0,65 0,396
Sary-Ozek 548 2134 0,48 0,52 0,23 0,120

Zhamby]l region
Ulanbel 266 3721 0,34 0,66 0.10 0,066
Moiynqum 350 3506 0,79 0,310 0.13 0,040
Uyuk 373 3720 0,84 0,16 0.12 0,019
Otar 742 3116 0,71 0,19 0.22 0,042
Kurdai 1141 2930 0,66 0,34 0.30 0,102
Kulan 682 3386 0,77 0,23 0.21 0,070
Taraz 642 3492 0,79 0,21 0.20 0,042
Merke 703 3472 0,79 0,21 0.29 0,061
Zhualy 952 2766 0,63 0,37 0.23 0,099

Turkestan region
Suzak 316 3822 0,86 0,14 0.09 0,013
Turkestan 206 4350 0,98 0,02 0.08 0,002
Tyulkubas 789 3876 0,88 0,12 0.22 0,026
Arys 237 4419 0,99 0,01 0.08 0,001
Shymkent 543 4065 0,92 0,08 0.15 0,012
Shardara 238 4397 0,99 0,01 0.08 0,001
Tolebi 455 3655 0,83 0,17 0.17 0,029

Kyzylorda region
Saksaul 78 3647 0,83 0,17 0.08 0,014
Aral sea 62 3524 0,80 0,20 0.16 0,034
Qazaly 66 3647 0,82 0,18 0.08 0,014
Zhusaly 101 3809 0,86 0,14 0.06 0,008
Kyzylorda 128 3766 0,85 0,15 0.07 0,011
Shieli 152 3883 0,88 0,12 0.06 0,007
Ak-Kum 173 4253 0,96 0,04 0.06 0,002
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Ecological productivity of landscapes is closely connected with the flow of energy passing through a
particular ecosystem, that is, falling to the trophic chain. Energy is accumulated as organic compounds,
which provide continuous production of biomass (living matter). This is one of the fundamental processes

of the biosphere.

Energy consumed for soil formation, defined by the formula of V.P. Volobuyev [6] characterizes the

productivity of the soil landscapes to some extent (5):
Qi=R- exp(—ao -ﬁ),

where Q; - energy consumed for soil formation, kJ/cm?; a,- coefficient taking into account the soil surface

condition.

Table 3 — Evaluation of southern Kazakhstan and its agro-ecological regions landscape systems biological productivity

Wegther AIE:iogllllltte Energy_ costs on soil f(irmation (0, kl/em?) o c
stations (H), m where Ri where R=1.0 G
Almaty region
Uch-Aral 395 60,9 104,6 0,58 0,19 0,11
Sarkand 764 92,2 101,9 0,90 0,28 0,25
Taldykurgan 601 77,9 101,9 0,76 0,22 0,17
Bakanas 396 40,0 109,4 0,37 0,11 0,04
Zharkent 641 56,5 108,8 0,52 0,13 0,07
Chilik 606 56,4 111,4 0,51 0,10 0,05
Almaty 671 51,5 98,7 0,52 0,35 0,21
Narynkol 1806 70,2 72,4 0,97 0,65 0,76
Sary-Ozek 548 62,1 80,6 0,77 0,23 0,18
Zhamby]l region
Ulanbel 266 39,7 113,4 0,35 0,10 0,04
Moiynqum 350 57,6 109,0 0,53 0,13 0,07
Uyuk 373 54,4 113,4 0,48 0,12 0,07
Otar 742 54,4 109,3 0,74 0,22 0,19
Kurdai 1141 71,9 97,1 0,53 0.30 0,16
Kulan 682 69,9 106,5 0,56 0.21 0,15
Taraz 642 68,8 108,7 0,53 0.20 0,14
Merke 703 82,6 108,6 0,76 0.29 0,26
Zhualy 952 79,8 93,7 0,85 0.23 0,20
Turkestan region
Suzak 316 28,8 115,5 0,25 0.09 0,04
Turkestan 206 40,8 126,4 0,32 0.08 0,01
Tyulkubas 789 130,2 116,6 1,00 0.22 0,22
Arys 237 54,5 127,9 0,43 0.08 0,03
Shymkent 543 74,6 120,6 0,52 0.15 0,07
Shardara 238 47,8 1273 0,38 0.08 0,03
Tolebi 455 66,0 112,0 0,59 0,17 0,11
Kyzylorda region
Saksaul 78 19,6 111,8 0,18 0.08 0,01
Aral sea 62 24,4 109,4 0,22 0.16 0,04
Qazaly 66 27,0 111,9 0,24 0.08 0,02
Zhusaly 101 223 1153 0,19 0.06 0,01
Kyzylorda 128 18,9 114,4 0,16 0.07 0,01
Shieli 152 25,0 116,8 0,21 0.06 0,01
Ak-Kum 173 31,9 114,4 0,26 0.06 0,01
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In a natural system, the principle of energy balance of heat and moisture is observed in natural
conditions, where the radiation index of dryness (R) is equal to 1.0. Therefore, the limit in the range of

0.9-1.0 can be taken as a criterion of the radiative index of dryness (R).
Then, the potential energy expended on soil-forming process (Q,), providing the potential
productivity of the soil can be determined by expression (6):

Qn=R-exp(—09-a,) . (6)
Consequently, the ratio of energy consumed for soil formation under natural conditions (Q;) to the

potential energy expended in soil-forming process (Q,,) represents the productivity of the landscapes soil
cover, i.e. (7), [7]

Cp = Qi/Qn, (7)

Thus the natural moisturizing factor of N. N. Ivanov [8] can be used to evaluate the productivity of
vegetation landscape systems (8):

Cm = O./E, . )]

Thus, the ecological productivity of landscapes (Cep,) is determined by the ratio of such averaged indi-
cator values as an indicator of the soil surface productivity (Cp,) and the natural moisturization coefficient,
which characterizes the productivity of vegetation (C,;,) (9):

Cop =Cr - Gy . )

On the basis of information and analytical materials presented in table 1, which characterize energy
resources and heat and moisture availability of southern Kazakhstan landscape systems, environmental
productivity (Cp) of the landscape of South of Kazakhstan and its agro-ecological regions (table 3) is
defined.

As can be seen from table 3, the analysis of the plant (C,,) and soil (C,) covers ecological productivity
calculation results, as well as ecological productivity of landscapes (Cy,), indicates that their qualitative
and quantitative values, and biological productivity of landscapes, strictly obey the laws of geographic
zonality and decrease with decreasing altitude (H) of landscape systems location.

Thus, the developed model of landscapes biological and ecological productivity climate index allows,
first, to give quantitative values of qualitative changes of habitats; secondly, to assess the modelling the
transformation of natural systems under climate change; third, to conduct landscape-ecological zoning of
the natural systems that can be used to assess the biological and ecological productivity of landscape
systems, allowing the rational location of the agriculture productive forces.

Discussion. For the territory of South Kazakhstan, spanning from the mountain foothills to arid desert
zones, the most important soil-ecological indices are set, i.e. mathematical models of biological and
ecological productivity of landscapes that define the resource potential of the area and productivity of soil
and vegetation cover. System for assessing the biological and ecological productivity of landscapes has
attempted to carry out a comprehensive accounting of climate, soil and plants which would more fully
describe the environment the agricultural sector is operating in.

I'. . Oniadekreril, XK. C. Mycradaes?, T. K. Yparaesal, K. H. lyaar6exona’, Jozef Mosiej’

'PMK HIXK «JI .H. T'ymunes atbingarsl Eypasus yiITTeIK yHHBEpCHTETI», AcTana, Kasakcraw,
2«Ka3ak YITTBIK arpapiblK yHHBEPCUTET» KOMMEPLMSIIBIK EMEC aKIIMOHEPIIIK KoraMbl, AnmaTsl, Kasakcran,
3YKapaTbuibicTaHy FBUILIMIAPLIHEIH Bapiuasa yausepcureti, Bapmasa, [Tosbma

OHTYCTIK KASAKCTAH JJAHAINA®TTAPBIHBIH BUOJIOI'UAJIBIK
ZKIOHE 3KOJIOT'UAJBIK 9JIEYETIH CAHJBIK KOHE CATIAJIBIK BAFAJIAY

AnHoTanus. JKyMmpicTa XOFaphel THIMAI arpolaHAMA(TTHIK Kyienepai kodanay *oHE KYpacThIpy KesiHnme
TaOWFH KOpJapIsl HEFYPJIBIM TOJBIK JKOHE THIMAI maiimamany MakcaTteiHaa OHTycTik KasakcTaHHBIH TOMBIpak-
KJIMMATTHIK JKarqalIapeIHAAFel JTaHAMAPTHIK KYHenepaiH OMOJOTTSUIBIK KOHE HSKOJOTISUIBIK OJIeyeTiH Oaramay
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KYHeciHIH o/licTeMeliK Tocinaepi KapacTeipbuLibl. JKbUTyMeH, j)KaphIKIEH JKOHE bUIFAJIMEH KAMTaMachl3 eTyIiH cara-
JIBIK JKOHE CAHIBIK CHITATTAMANIBIK OCJriepiHiH HEri3iHae, TONBIPAK YKOHE OCIMIIK KaMbLUIFBICHIH KAMTHUTHIH JIAH]I-
mwadTThIK KYHenepaiH OMOJIOTHSUIBIK JKOHE SKOJIOTHSJIBIK OHIMIUINH Oarajayra apHalfaH MaTeMaTHKaJbIK YJIri
93ipJICH 1.

Jlanpmadrrapasly OHOJIOTHSIIBIK OHIMIUIINH Oaranayra o3ipiaeHreH yiri (Ks,) JaHqmadTThIK XyHelepain
TOMBIPAK KaMBUIFBICBIHBIH KBITYMEH KaMTaMachl3 eTinyiH (Ks), ©CIMIIK KaMBUTFBICBIHBIH TaOUFH BUIFAIIaHy JT9pe-
JKECIHIH eJmeMIiK KepceTKimiH (K,), conaaii-ak JlanmmadTTapAblH dKOJIOTHUIBIK eHIMaLTrH (Ks,) eckepeni. by
YJITi TOIBIPAKTHI TY3YIIi XKYprire MIBIFbIH OosiFaH KyatbiHa () )K9HE ©CIMIIK KaMbUIFbICBIHBIH TaOUFH bUIFAJIaHy
Kepcetkirine (K,) Heri3meneai xoHe TabuFn KyHeHiH TaOMFU-aJIeyeTTi KOpJIapblH Oaranay ymIiH reorpadus xoHe
SKOJIOTHS CallaChlH/Ia KeHIHEH MailanaHbIIaATEH TAOUFH KYHEHIH KIMMATTHIK OHIMIUTITIHIH CalTablK jKOHE CaHIIBIK
yuirinepinig 6ipi OOJBIT TaOBIIAIBL.

JlanamadTThIK Kyiienep i OHOJIOTHSIIBIK KOHE JKOJOTHSIBIK OHIMIUINH Oarajgayra apHajbIl d3ipJieHIeH
YIITiHIH HeTi3iHae, KypambiHa Ajmarsl, JKamObut, Typkicran sxone Kei3sutopaa 00sbicTaps! KipeTiH Ka3akcTaHHBIH
OHTYCTIK aifiMarbiHAa OpHAJACKaH 32 METCOPOJIOTHSUIIBIK OCKETTepIiH KOIDKBUIABIK ACPEKTIK MAIIMETTEPIiH maiaa-
JIaHy apKbUIbl, OHBIH TAOUFH-KOPJIBIK QJICYETiH jKaH-)KaKThl Oaranay Kyprizuiai.

JlanamadTThIK KyiienepaiH OMOIOTHSUTBIK KOHE KOJIOTHSIIBIK OHIMALIITIH Oaranay/bIH KeTUINIPIIreH JicTe-
piH maiiianaHy arpodKOJIOTHSUIBIK ayAaHnap OoWbIHIIA JTaHAIAPTTHIK XYHenepiH ONOJIOTUSIIBIK KOPJIapblH HEFYp-
JBIM JIONT aHBIKTAyFa KOHE TaOWFH JKYWEHIH TaOWFH-KOPJIAPBIHBIH QJICYCTiH MaiilalaHyIblH THIMAUITIH Oaranayra
MYMKIiHAIK Oepeni.

Tyiiin ce3nep: Taburar, TaHAmMAa(T, KIAMAT, OHIMIUTIK, OFOIOTHS, SKOJIOTHS, IOTSHITNAI, HHACKC.

I'. A. Amnanoexrern!, K. C. Mycradaes?, T. K. Yearaeral, K. H. lynar6exoral, Jozef Mosiej’

'PI'II na [TXB «EBpasuiickuii HannoHanbHEIN yauBepcutet uM. JI. H. [ymunesa», Acrana, Kasaxcran
2HAO Ka3zaxckuii HallMOHANbHbII arpapHbli yHuBepcuTeT, Anmatsl, Kasaxcran,
3Bapiuagckuii ynusepcuteT EcTecTBeHHBIX Hayk, Bapmaga, [Tonbia

KOJINYECTBEHHAA U KAYECTBEHHAS OLHEHKA BUOJIOI'HMYECKOI'O
N 9KOJOI'MYECKOI'O TIOTEHIUAJIA TAHAITA®TOB IOKHOI'O KAZAXCTAHA

AnHotanus. B pabore paccMaTpuBAarOTCS METOIWYECKHE IMOIXOABI K CHCTEME OLEHKH OMOJOTHYECKOTO U
HKOJIOTHYECKOTO MOTEHIHANA JIAHAMAPTHRIX CUCTEM B MMOYBEHHO-KIMMaTHYeCKHX ycioBusax FOxuoro Kasaxcrana ¢
[eNbl0 HanboJee MOTHOTO U () ()EKTUBHOTO HCIIONB30BAHUS €CTECTBEHHO-TIPUPOIHBIX PECYPCOB MPH HMPOCKTHPO-
BaHUM U KOHCTPYHPOBaHHU BbICOKO3((EeKTHBHBIX arpojanamadTHeIXx cucteM. Ha OoCHOBE KaueCTBEHHBIX U KOJIH-
YEeCTBEHHBIX WHAWKATOPOB TEIUIO-, CBETO- M BIAro0OECHEeYeHHOCTH pa3paboTaHa MaTeMaTHYeCKash MOAEThb IS
OIIEHKH OMOJIOTHYECKOH M 3KOJIOTUIECKOM MPOTyKTHBHOCTH JTaHAMA(PTHBIX CUCTEM, BKITIOUAIOIIAs MPOAYKTUBHOCTH
MOYBEHHOT'O U PACTUTEIBHOTO IIOKPOBOB.

[Tpu 3TOM Clenyer OTMETHUTh, YTO pa3pabOTaHHass MOJEIb OMOJIOTMYECKOH OLIEHKH MPOIYKTUBHOCTH JIaH[-
madtoB (Ks,) YIUTHIBACT TEIIO00ECIICUCHHOCTh TTOYBEHHOTO MTOKPOBa JaHMIIA(THBIX cUCTeM (Ki5), KO DUIIHEHT
€CTECTBEHHOTO YBJIQ)KHEHHUS PaCTUTEIBHOTO TIOKPOBOB (K,), a TaKKe 9KOJIOTHYECKYIO MPOILYKTUBHOCTD JIaHIIA(TOB
(Kén). OTa Mozmenp 0azupyercst Ha IMOTEHIMAIBHO BO3MOXKHOW SHEpPIuH, 3aTpayeHHON Ha MOYBOOOpa30BaTEIbHBIN
npouecc ((,) 1 Ko3(Q(UIMEHT eCTECTBEHHOTO YBIAXHEHWS PACTHTEIHFHOTO IOKPOBOB (K,), ABIAETCS OTHUM W3
MOIU(UKAIIA KaYeCTBEHHBIX M KOJHMYECTBEHHBIX MOEeH KIIMMAaTHIECKOH POTyKTHBHOCTH MIPUPOIHOIN CHCTEMEI,
IIMPOKO HCIIONB3yEMBIX B 00JacTH Teorpaduu U AKOJOTHH JJISl OLEHKH MPUPOIHO-TIOTEHIIHAIBFHBIX PECYPCOB TIPH-
POAHOM CHUCTEMBI.

Ha ocHoBe pa3paboTaHHOW MOAENIN OUOJOTHYECKON M HKOJOTMYEeCKON MPOYKTHBHOCTH JaHIA(PTHBIX CHCTEM
BBIITOJTHEHA BCECTOPOHHSS OIICHKA MPHUPOIHO-pecypcHoro moreHnuana OxHo-KazaxcraHCkol 00acTH, BKIIFOYAIO-
mast AjaMaTuHCKylo, JKamObuickyto, Typkecranckyio ¥ KbI3bUIOPAMHCKYIO 00JIACTH C HMCHOJIB30BAHUEM MHOTO-
JIETHUX JITAaHHBIX 32 METEOPOJOTNYECKUX CTAHILIUH, PACIIOIIOKEHHBIX Ha TEPPUTOPHU PETUOHA.

Hcnonb3oBaHHe yCOBEPIICHCTBOBAHHBIX METOJIOB OIIEHKH OMOJIOTMYECKON M 9KOJOTMYECKOH MPOJAYyKTHBHOCTH
naHAmadTHBIX CHCTEM II03BOJISIET 00Jiee TOYHO ONpENesUTh OMOJIOIMYEcKHE Pecypchl JIaHAMA(THBIX CHUCTEM IO
arposKOJIOTHUECKUM paiioHaM M OLEHUTHh 3(P()EKTHBHOCTH HCIIONB30BaHHUS HPUPOJHO-PECYPCHOTO IIOTEHIHANA
MIPUPOTHON CUCTEMBI.

KuroueBsle cjioBa: npuposa, JagamadT, KIIMAaT, TPOTyKTUBHOCTb, OMOJIOTHSI, YKOJIOTHS, TOTCHIINAN, HHIIEKC.
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