DROIOTHUECKAA ONEHKA CORPEMENHOTO COCTOMINA 1

HCINMOObIOBAHNTA BHOPASHOORPASHA

ECOLOGICAL EVALUATION OF THE CURRENT CONDITION AND

~ USE OF BIODIVERSITY

Jl1s oKpyAIOIMEN Cpeisl U GuopasHoobpa-
3M8 OTIACHOCTb TPEACTARIET TPAHCTPAHHYHOE
BOJUCHCTEAE 3aI'PASHEHHDIX PCK, MPOMBILILTEH-
HBIX ATPETAIHA M HCIIBITATENBHBIE PAKCTHO-
SAEPHBIX OAUIOHOE COCCAHUX TOCYIANCTB,
PUCKOBRHHO TAKKE HPUBIEYEHHE H3BHE TEX-
HOMOTHE K AITPOAYKLHE GHOTHL €3 OLIEHKH
KX 3KOA0IHUYECKOIO JHANIA30H M KAPIHTHH-
HOH OMACHOCTH.

BHYTPEHIOK OIIACHOCTD 4715 DHOPA3ZHO00-
pasHA TPEICTARIAKIT;

* KPH3IHCHBIE CUTYAHHU BacCerHa APambCKo-
o MopA, CEMUNIATATHHCKOTO AEPHOTO T10-
JIUI'OHA M JPYIMX MECT HA3EMHBIX U 1IOA3EM-
HEIX AIEPHLIX UCTILITAHNH; Hed)TENPOMEICTE,
IPOMBILIEHHBIE KOMIVIEKCH ([1aBnogap-
dxubacTysckusl, Kaparagga-TeMUpTayCckuit 1
Ip.), BadiKoHYD-BeTnakTanH KM pafior pa-
KETHBLX TIOIUTOHOB;

* NaHmmadrHas HecOPMUPOBIHHOCTE MHO-
THX MOJIOZIBIX 3KOCHCTEM, TIOTEPA CAMOROC-
LPOM3BOACTBA, CHILKEHHE NPOIAYKTHBHOCTH
3KOCHCTEM M YHCIEHHOCTH BUOBEIX TIOMYIA-
ui;

* VHUUTOXEHUE (WM COKpPALlieHHE 1 HCTO-
INEHKE) BUAOB H 3KOCHCTEM NPY ypOaHKU3a-
LM, CTPOUTE/IbCTEE, 3aPErYIUPOBAHAU PEK,
pacraixke 3eMefb U Jp.;

* yiepOHOe HeCOIAHCUPOBAHHOE IPHPOSO-
TIOAB3OBAHHE H OTCYTCTBHE HOPMaTHBOB H3b-
STHA OHONOTHYECKHX PECYPCOB;

* CTHXHMITHEIE OECTBHA, B TOM YHOIE JACYXH,
MOPO3H H 3aMODPO3KH, TIOXAPHL, CEN, OTIOM3-
HH ¥ Jp.

3.1. IKOJMOTHYECKAS OIIEHKA
COCTOSIHHA

(OTMEUEeHa JIETPAIAIHS 3eMenhb (OTYCTHIHH-
BAHYIE) Ha ILIOMAH Honee 60% TEPPHTOPHH
Kazaxcrana, B TOM 4NCIe YMEHBIIEHHE HO-
pa3Ho0Opasus. OCHOBHBIE IPHYHHBE 3KCTEH-
CHBHA PECYPCOEMKAA XO3AHCTBEHHA /16A-

Transbarder influence of polluted rivers.
industrial zggregations and rocket-nuclear test-
ing areas of adjacent states threaten the envi-
ronment and biodiversity. It is also risky (1
attract technologies and introductions of hiota
from outside without estimation of their eci-
logical range and quarantine danger.

The internal danger to the biodiversity is
represented by:

« Crisis situations of the Aral sea pool,
Semipalatinsk nuclear testing area and other
places of ground and underground nuclear
tests; oil extraction, incdustrial complexes
(Paviodar-Ekibastuz, Karaganda-Temirtau,
etc.), Baikonur-Betpakdaly rocket testing
areas;

» Landscape immaturity of many young eco-
logical systems, loss of self-reproduction,
reduction of efficiency of ecological systems
and a number of species populations;

* Destruction (or reduction and exhaustion)
species and ecological systems tesutted from
urban construction, construction, regulated
rivers, ploughing of lands, etc,

* Defective unbalanced use of nature and
fack of specifications for withdrawal of bio-
logical resources;

* Acts of nature, including droughts, frosts,
fires, mudflows, landslides, etc.

3.1. ECOLOGICAL EVALUATION OF
THE CONDITION

Degradation of lands (desertification) on
the area exceeding 60% of the Kazakhstan ter-
ritory, including reduction of biodiversity is
marked. The main reasons are extensive
esource-Consuming economic activity of the
second half of the 20th century and weakness
of laws on targeted ecological policy in use of
nature.

The indicator of degradation of biodiversity
is the condition of vegetative cover — the basic
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TCABHOCTL BTOPOF TOAOBHHBL XX-1'0 BEKA 1
CIA0OCTL SAKOHOB 110 TENEHANPABIEHHOMR KO-
JIOTHYECKON TOMATHKE TTPHPOIOIONLIOBAHHMAL

MHIHRATOPOM IeTpafauyy GHOPAZH000pa-
3UsL CITYIKUT COCTOAHUE PACTHTENBHOTO TTOKPO-
B4 — OCHOBHOI'O 3KCHA BUOCDEPDL, OCYIIECTE-
JIIOLIETO AKKYMYAALFEY COMHEYTION 3HEPTUK,
CHHTES OPraHHEH, PEIVIALKE) M30BOTO, BOI-
HOI'0 dananca 6uocdepol, CIOCOBCTEYIOLIETO
CTAGMIH3ALNA PCILCda, TOYBOOBPAIOBIHHIC,
MPEMATCTBYIOMWETO IPO3UH,

BKOIOTHYECKOE COCTOAHUE BUOPa3noodpa-
3Us OLEHHBAETCA H1 BUAOBOM U 3KOCHCTEM-
HOM YPOBHE, KK MOKA3ATETh CTEMEHH HCTOTE-
HHA (IIOTEPH YHCIEHHOCTH, COKPALLEHN aped-
JI0B), JAECPALALIMN 1 CHIZKELINY KOOI HYECKOH
CMKOCTH OHONOTHYCCKMX CHCTCM. YCPETHEH-
Had KOMIVIEKCHAA OLECHKA COCTOHAIIMA 1311 11O
30HATLHO-TTOACHLIM BHoMaM (puc. 3.1). OHa
TPeOyeT KOIMYCCTBEHHOIO YTOUHEHHA TIPH
FRONOTHYECKOM PAAOHHPOBIHUN,

Jlecocmens u cmens

Cocrosnne HropazHoe0paskd MoA30H apa-
MATHYHO B CBASH ¢ PACIAXAHHOCTBIO (20-70%
TEPPUTOPHIL) U TPAHCHOPMALIUECH B PE3VALTA-
TC BBIMACA. CACACTBHCM ABHITOCh UPE3RLIALf-
HOC COKPALLCHUE ADCAIOB K YUCICHHOCTH
MHOTHX, HCUEIHOBCHHE HITH TPAHCOopMAaIiug
DOIBMHHCTBA 13 25() KOCHCTEM.

(OTMEYEHBl BHAYHTETBHOE (DPOHTATBHOE
HCTOLIEHNE HHOPAZHOOOPA3HA 34 CUET COKpPA-
UICHHA APCATOB, 3aMEHR MOTVAIHN PETKHX H
LEHHBLX BUAOB IIPUPOIHOA (Iopsl COPHEOTPA-
BLEM.

Kpuancroe coctosgue yoyryonderca 3Ha-
YMTENBHON TTOTEPER TyMyca (1e 30% 11a nan-
HE), BOJHOM H BeTPOBOH 3pO3ueH M0YB. (o-
CTOAHHC KONOYHBIX JIECOB 3THX NGA3CH CPaB-
HHTENHIIO YIOBAETROPUTENRHOE, HO OTMEUEO
CORDPALIEHHE APeI0s (pHC. 3.2).

TlacTBawa + Pastures
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link of the hlosphere, carrying out accumula-
tion of solar energy, organic synthesis, regula-
tion of gas and water balance of the biosphere
ensuring stabilization of relicf, seil formation,
prevention of erosion.

Feological conditions of biodiversily are
evaluated on the level of species and the
ecosystem, s an index of a degree of exhaus-
tion (loss of number, reduction of narural habi-
tats), degradation and reduction of ecological
capacity of biological systems. The provided
average complex evaluation is based on belt-
zonal biomes (Fig. 3.1). It requires a quantita-
tive adjustment for ecological zoning,

Forest-steppe and steppe

The condition of biodiversity of sub-zones
is dramatic in connection with ploughing (20-
70% of the territory) and translormations
resulting from pastures. The consequence is the
extreme reduction of natural habitats and the
number of many, disappearance or transforma-
tion of the majority of 250 ecological systems.

A significant frontal exhaustion of biodiver-
sity is marked through reduction of natural
habitats, replacement of populations of rare
and valuable species of the natural flora with
weed-grass.

The crisis condition is aggravated by a sig-
nificant loss of humus (up to 30% on arable
land), water and wind erosion of soils. The
condition of chopping woods in these sub-
zones is rather satisfactory, but it is marked by
reduction of natural habitats (Fig, 3.2).

Desert

The condition of bicdiversity in deserts is
characterized by a typical strong and moderate
degree of desertification of vegetation and
local degradation of soils. Of the total area of
136,2 millions ha. (Including foothill deserts),
15 milliohs ha. are strongly weeded, 30 millions
are subjected to wind erosion, 40 million ha.
are salted with antropegeneous influence,
including pastures and irrigated lands (2,3 mil-
lions ha.). Destruction of soils results in
¢xhaustion and replacement of the flora, insta-
bility of ecological systems, decreased efficien-
cy. Influence of excessive pasturing, use of
plants and fuel as raw materials, regulation of
river flows, ploughing, production of oil and
other minerals, influence of industry, transport
communications cause degradation of ccologi-
cal systems, their disappearance, reduction of
natural habitats and the number of species,
destruction of populations and risk of loss of




Hycmuing

COCTOMHHC BHOPASHOOOPAINS B TYCTHLHE
XAPARTEPUSYETCH TOBCEMECTHOR CHIABHOM M
YMCPEHHON CTEHENBK) OlYCTBUIMBAHMA PACTH-
TCNLHOCTH M MOKUTRHON Jerpajatied noys,
M3 ofwen momazgn 136.2 min, 12 (RKmnouas
HPEALOPHBIE 1YCTBIHK) 15 MITHL T4 CHIBHO 34d-
coperipl, 30 MITH. 19 HOABE[RKEHB! BETPOBOR
3PO3KN, 40 MITH, 14 — 3ACONCHD [1IPH AHTPOIO-
UEHHOM BO3IEHCTBIN, B TOM YHCJIE HA IACTOM-
12X W OPOILAEMBIX 3eMIX (2,3 MaAH. T2} Pas-
PYIICHHE NOYB HPHBOANT K HCTOLIEHHK) H 30-
MEHE (PIOPHI, K HEVCTOHYNBOCTH IKOCHCTCM,
CHIAKEHHIO TIPOAYKTHBHOCTH. BOjCHCTINe 1ie-
DCBEINACA, 3ATOTORKA CBIPBS TIOJME3HBIX pacTe-
HHI M TOILIKBA, 3APCIVARPOBAIIHE CTOKA PEK,
PACTEANIEA, AOOBNE HEDTH M APYTHX [TIOJEFHELIX
HCKOTAEMDIX, BOSACACTBHAC TIPOMBLIEICHTIOCTH,
TPAHCTIGPTHBIX KOMMYHUKAMH BRISBLBIOT Ji¢-

TP BKOCUCTEM, HX UCUCIHOBCHHE, CO-

KPRUIEHHE aPEANOB H MHCIEHHOCTH BHAOB,
YHUUTOXKEHUE TONYIALME U PHCK 1OTEPU Pefl-
KX M 1EIHBIX BUA0B UIOpBL WU (PaVHbI, MCCT
OOWTAHMA KHUBOTHBIX. JIOKUIbHOE KPHBHCHOE
COCTOSTHUE OTMeUAeTCs A 30-40% 3KocHCTEM
MECYAHBIX MYCTLIHD W CAKCAYI0BDLIX 1€COB, 50%
MIOCTEIHUX CTAHOBATCH PCAHHAMM, 112 40% Co-
KpaTuics TGAPOCT Cakcaynd (puc.3.3).

Iopwt

[opHeie NeACA TP HEOWIBIOH [LIOWANK
(6% reppuTopry Kasaxcrana) odmagaon naq-
HONBIINM GHOPAIHO0OPI3HEM, BRIIOYAIOT HaH-
HONCE LPOAYKTHBITHIE BOMBL CTEEH, TECOB 1
JTYTa UCKTHOYATEABHO BRICOKOH XO3AHCTBEH-
HOE 3HAYHMOCTH, XAPAKTEPH3VIOTCH HaHBOMb-
IIIHM YMCOM [EHHBIX, PEIKUX H SHICMUYHbBIX
BUIOB.

DKOJIOTHYECKOE COCTOMHUC YAOBAETEOPH-
TENLHOE, JIOKUIBIO-KPH3HCHOE, YT CBA3AHO
CO CTUXMHTIBIMA GEACTEEAME, NOKAPAMH H
Kpanien PAHHMOCTBR) [TOYBEHHO-PACTHTE b
HOTO TOKPOBA B YCAOBHAX TOP (PHC. 3.4).

3 120 pacTUTENBHBIX COOOIWIECTB TPAHC-

rarc and valuable species of flora and fauna,
dwelling places of animals. Local crisis condi-
tions are marked for 30-40% of ccological sys-
tems in sandy deserts and Haloxylon woods,
50% of the latter became sparse, growth rate of
Haloxylon has reduced by 40% (Fig. 3.3).

Moimiaing

The mountain belts with the small area (6%
of the Kazakhstan (erritory) have the greatest
hiodiversity, they include the most productive
biomes of sicppes, and woods and meadows
with extremely high economic impottance are
characterized by the greatest number of valu-
able, rare and endemic species.

The ecological condition is satisfactory,
local crisis are related to acts of nature, fires
and extreme vulnerability of soil-vegetative
cover in mountain conditions (Fig. 3.4.).

From 120 vegetative communilies, 48 are
transtormed by pasturing. Pre-crisis state is typ-
ical for wild-fruit forests (Malus, Pistacea,
Armeniaca). Their area is reduced by 24% and
reduction of the genetic stock of fruit-berry
and valuable raw plants (there are more than

Cafiokoc » Hoyfleld
Moctowg » Pasiures

VICTOLIBHME SOpaaobpase (%) + GrodveriTy capiehon th)
T a0 (i + CTORRG UG Lk -
Floneps nppoAHOH GAopH () « Nerturce fioic loss (%)
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(hOPMHPOBAHO IPH BHINACE 48, TIpeakprsuc-
HOE COCTOSHEE UMEIOT JIMKOTIOGREIE 1ecd
{A000HN, ucTaKy, a6puKoc). Hx 1motmams
COKPAIEHA Ha 24%, 4 COKpallende reHadoHaa
TIONOBO-ACOHLIX M LICHHBIX ChIPLEBBIX PACTE-
HU (Hx Gonee 70 BUAOR) ARIAETCA HE3BO3-
BPATHON yIPATOR. OTMEYAeTCs NPEAKPH3NC-
HOE COCTOAHUC KEAPaYeH, TAHLNIANCKUX Clb-
HHKOUB, IPEATOPHBIX M I'OPHLIX MACTOHIL, 34-
POCNEH NEKAPCTBCHHDIX PACTEHHEL, IGUYIHALIHNA
PCIKHX KHBOTITBIX,

KpoMe CruxvilHbIX SeTeTBUN, COCTOANNI0
DHOPAIEOOBPRZNA YTPOKAIOT IOKAPEI, CAMO-

70 species) is irrecoverable loss. The pre-crisis
condition was marked for Abies sibirica com-
muniti, Picea schrenkiana communiti, foothill
and mountain pastures, and undergrowth of
medicinal plants, populations of rare animals,

In addition to acts of nature, the conditions
of biodiversity are (hreatened by fires, non-
authorized felling, excessive pasturing, and
tourism, poaching, including collection of
medicinal, food, technical and decorative
plants.

Flood-lands and river valleys

The biodiversity of vallevs of rivers on the
ared about 7 millions ha. is in the critical con-
dition, especially in the deserted zone: the for-
est and haymaking areas have been consider-
ably reduced, Populus diversifolia communitis
are rare, Alnus glutinosa communitis forests
disappear, and tugais are replaced wirth chingil
(Halimodendron hatadendron). In the steppe
zones, diversity of ccological systems has
decreased by 10 times, species diversity has
heen exhausted by 30%. In the desert, the effi-
ciency of meadows has decreased by 20% (Fig.
3.5).




BOJIbHBIE PYOKE, TIEPCBLIIAC, TYPH3M, OPAKOiIh-
€PCTBO, B TOM UMCIC 34TOTOBKH JICKAPCTBCH-
HLIX, THILERDIX, TCXHHUECKUX M JIEKOPATUBHbLX
PACTCHNH.

Hotwis: 1 doatiis pex

BHOpasoOOPEsHeE 0K PEK HA IIOLEH
OKOJIO 7 MIIL 17 HAXOIHTCA B KPHTHYECKOM
COCTOANKEL, OCOBEHHO B TTYCILIHHON 30HE: 311d-
UMTETBHO COKPRLICHDL MO TYTAAHLIX Te-
COB H CEHOKOCOR, DEAKUMH CTUTH TYDAHIOBHU-
KH, HCHESAHT SICEH KM, TPCBECHDIE TV 32-
MeHstoTc YHHrHIoM {Halimodendron
haladendron}. B sone creneit Ha 10% yMeis-
HHJIOCH PASHOOGPA3NHE 3KOCKCTEM, Ha 20% M-
TON[WIOCH BUAGBOE Pa3ioodpasue (puc. 3.5). B
HYCTBIHE PEBKO YMENBIUMAIACT TPOAYKTHEIOCTS
JYTOB.

ONYCTROIMBAHWE JOTHHHBIX 9KOCHCTCM
CBASAHO € BRIPYOROH, HCPETAAMEHTHPORAII (bIM
CEHOKOLIENMEM, TTATAMH, [TEPEBBITACOM, OTPa-
HZUCHHEM TIABOJKOB H LIGLVCKOB M3 BOJIOXPA-
HITHIT, FACTIZIIKOMA 1TOAMCHHDIX 3eMe/lb, Boi-
COKOTIPOAYKTHRITHIE 3A/MBHLIC VT2 (2.2 MIH,
T} TEPHEOT PABHOOOPAIHC TVTOROT IO,
COKPUIIIAIOT APEAN K HCTOWAKTCA, 3ACOPLICTCH
nacThHIR, TTORRIIAETCA YHCIO BUROB-KCEPO-
(hHTOB, MEHEE [IPOAVETHEHBIL.

Boowsie it 600H0-00A0HIHOIE IKOCHCEMBL

DKONOTHYECKOE COCTOAHUC HAPYIIEHOD 32-
rpasHEHneM Boikl (Kacruit, pexi), saconetiu-
CM (APAT), AKKAMMATHSALECI YYKIBIX BUADE,
flanpumep, B Haceeitne o3epa Gaxaw, roe
06uTAIG 13 aBopUICHHBIX PRID, BHEIPEHO 25
HOBLIX BUCB H VTHETE!NBI DCAKHE SHICMEL

JarpasHeHne NpUOPEKHEX Bog Kactus
NeqITbE CYIIECTBEHHO YTHETAET HOIYILLHYI
LEHHERINNX OCCTPOBBIX, BOJAOIIABAIOUINX
THL, KOPMOBBIX BHAOE DECHNIBOHOYHEIX. He-
HOPMUPOBIHHAA 1 OPAKOHLEPCKAA OXOTHU-
Uhe-TIPOMBLCIOBAA JEATETLHOCTE IPHBOJINT K
UCTOLIEN IO OUOPECYPCOB.

3.2. AHTPONOTEHHOE BIHAHUE HA
BHOJTOTHYECKOE PASHOOBPASHE

AHTPGIIONCHHAA JEATEIBHOCTh ORASBIBACT
MPAMOE H KOCBCHEOE BOSAEHCTBIE H BHOPAS-
HOOOpasie. [IPAMOE CBE3AHO ¢ HEMOCPEACT-
BCHHLIM H3BETHEM PECYPCOB U3 IPUPOLHOMH
CPCIBL 33MEHOM ECTECTRCHHLIX IKOCHCTEM 12
A'POKYALTYPHBIC WM YHUYTOKCHHEM TIPH
CTPOHTEIBCTRE AW/, [[POMBILIIEHHEIX 00h-
CKTOR H HHOPACTPYRIY LI,

KOCBREHHOE BOJAEACTBUC TPOABIAETCH Ye-

7,07

Desertification of valley ecological systems
is connected to felling, non-regulated haying,
fires, cxcessive pasturing, and floods of high
waters from reservoirs, ploughing of flood-
lands. Highly productive flooded meadows (2.2
millions ha.) lose diversity of the meadow flora,
their natural habitat is being reduced and
exhausted, pastures are weeded. The number of
fess productive xeraphite species is increasing,

Weiter and water-marsh ecological systems

The ecological condition is affected by pol-
fution of water (Caspian Sca, rivers), salting
(Aral}, acclimatization of alien species. For
example, in the pool of Balkhash Lake, where
15 aboriginal fishes lived, 25 new specics have
been introduced and rare endems are sup-
pressed,

Pollution of coastal waters of the Caspian
sea with oil essentially oppresses populations
of the most valuable sturgeons, waterfowls,
fodder species of invertebrates, Non-regulated
and poacher hunting activities resulted in
exhaustion of the biological resources.

3.2 ANTROPOGENEQUS INFLUENCE TQ
BIOLOGICAL DIVERSITY

The antropogeneous activity directly and
indirectly influences hiodiversity. Direct influ-
ence is related to direct withdrawal of
resources from the natural environment,
replacement of natural ecological systems with
agriculture or their destruction during con-
struction of dwellings, industrial abjects and
(he infrastructure.
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Ocobo oxpaHaemble
NPUPOAHBIE TEPPUTORUA
Especially protected
natural areas

of lands.
As the diagram shows (Fig, 3.6), in
8 | Kazakhstan the tendency of reduction of arcas
of agricultural purpose after their maximum in
1990 is observed, reduction of industrial terri-
T 19s torics after the peak in 1973, reduction of for-
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there is a significant growth of areas occupied
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e R v s - hy.mhablte(l settlements (l?&SlCd]ly, by large
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Pe3 3ArPASHEHIC OKPYKAIOCH CPCIbl XUMIM-
YECKUMM BENECTBAMM, PA3THUHEIMKA BUAMH
PuHUHCCKUX NGAER; (AKYCTUUECKUX, ANEKTPO-
MATHUTHHIX H JI.), YEPE3 IEPCPACTIPCACTCHUC
CTOKA peK ¥ TPpICopMaLUI 3eMENE.

Kak moxassipaet rpaduk (puc. 3.0), B Ka-
3axCrane HabmojaeTcd TCHACHIUA K YMEHDIIC-
HUK [VICWAICH 3¢MENH CENBCKOXO3MNCTBENNIO-
TO 11a3HaYEHHA TI0CAE MAKCHMYMa HX B 1990,
YMCHI)]I]E[]MC llpOMblLL[Jlﬁ'[[llle TeppHTOpHﬁ
NOCTE MUKA 19751, CHUAEHHE NCCOIOKPLITON
TTOMAIH U TEPENAYd 3eMENTb TOCYIAPCTBEHHO-
10 N1ECHOI0 POLA B JOATOCPOYHOE MOB30BA-
HHC, B 10 Ke BPEMS QUMEYEN 3HAUHTENLHEIH
poct 110MAACH, 3aHHMAEMBIX HACETCHHLIME
IYHKIAMM (B OCHOBIOM, KPYIITBIMEA TOPOia-
M), JIaUHIBIX IPHTOPOJHEIX Y4ACTKOB.

[THKH MAKCHMYMOR BOZASHACTAM 112 GHO-
pasnooGpasue oTMedarnTes B 1965-1970 r 32
CUET YBEIUYEITHA 3EMEDb B POMBIIIICHHOCTH
W namie; B 1990- 199510 - 34 cuer pocta yp-
HA1H3APOBAHHLIX TEPPUTOPHIT H HAPYILICHHS
XO3HACTBCHELIX CIPYETYD, 3 TOM Y1CIE Macco-
BOTO KATACTPOMHYECKOTO CHIKEHUA Booohe-
CTHEYEINICCTH ACTOHIT, HEPETTAMEHTHPORAH-
11OCTH BBIMACA CKOT2 ¥ CEHOKOILIEHHN, IEPEBO-
14 HALHK B 301eKb (OKOUKY 5 MIAH. [4), IACT-
HULL — B KOCHMBIE 11ACTOMmA (20 Mz 12).

3.2.1. lIpamMoe BO3ACHCTBHE

[Ipu CTPOUTEILCTBE [OPOACKUX 1 [IPOMDBL-
WAENIHIX O0BEKTOR U3 CeMhCKOXO3ANCTREHHD-
IO ODOPOTA BRIBEIEII0 e MeHee 35 MIH. I de-
Mesb. YUWTHIBA PACTIAWKY 3eMedb (31 MIH.
I'd), CORPANIENHE APEAIOR 30HAILIILIX BHIOB

and arable lands; in 1990-1995 - at the
expense of growth of urban territories and dis-
turbance of ecanomic structures, including a
mass catastrophic reduction of water supply of
pastures, non-regulated pastures of cattle and
having, transition of an arable lands to the
deposit (about 5 million ha)), pastures - 1o
mowed pastures (20 millions ha.).

3.2.1. Direct impact

With construction of uthan and industrial
objects, at least 35 millions ha. Of grounds
have been removed from the agricultural
turnover, Taking into account ploughing of
lands (31 millions ha.), reduction of natural
habitats of zonal floral and fauna species, and
ecological systems covered the area exceeding
65 millions ha. Industrial development and
production of minerals is often accompanied
by ecocide.

Redistribution of resources of biodiversity
and appearance of new ones, including com-
petitive interrelations, occurs with introduction
of cultural species and exotics on arable lands,
in parks and gardens of urban territories, on
numercus deposits.

The data on the structure of newly intro-
duced and aboriginal weed species are practi-
cally absent. Weed species, which have received
the dominant status on deposits, play a certain
role in restoration of biodiversity of ploughed
up grounds. But the natural process of restora-
tion Iasts at least 15-25 years. It cannot be con-
sidered as a «reward» and a benefit for the pas-
turable economy without phytomelioration.




(hropbl, QAYHEL 1 AKOCHCTEM DXBATHIO 1U10-
ngyn Gonce 65 ML ra, TIPH HPOMBIILIEHHbIX
PAIPABOTKAX 1 HOODIME NOMEIHLIX HCKOTIC-
MLIX [TOBCCMCCTCH AKOLME,

[lepepacupeacncHue pecypeos GHOPAsHo-
06]]1131’]}] W BOZHHKHOBCHHE [HOBbLX, B TOM YHC-
JIC KOHKYPCHTHDIX, B3aMOCBE3EH IPOMCXOiRT
LIPH BHCAPCHHH KYABTYPHBIX BHAOE 1 IK30TOR
HA A0, B MTAPKOBBIE W CAA0BBIC YYACIKH Y-
OZHM3UPONANTIRLX TEPPUTOPHA, HA MHOTOYHC-
JICHIIBIE 3AMCKH.

JAHEBIC 110 COCTABY HOBBLX BIEIPEHHDIX H
COPHEIX ABCPUTEHIIBIX BHACE NPAKTHYECKH OT-
CYTCTBYIOT, COPLIBIE BU/BL QJIYUHBIIHE CTATYC
AOMUHAHTOB EA ZAICKAX, BRITOMIAIOT ONnpese-
ACHHYIO POME B BOCCTANOBAEHHH GHOPA3HO00-
PasuA PUCTIAXANIIBIX 3eMenb. [10 ecTeCTBeH-
HBIE TIPOTNECC BOCCTALOBACHHA JTHTCA HE MC-
tiee 13-23 meT, Kro Henn3s CUMTaTh «3LUIyKE [H-
eMe W DJIaroM s TACTORITHOTO XO3AWCTRR
OC3 PUTOMETTHOPALHH.

Buinac

Ha macTOMIAX, 3aHHMAIONIHX LA
132,6 min. ra (paBHMHHBIE — 43,7, MCAROCO-
TOYHBIX — 29.8, ropabix — 9.4 ra), Handonee
CYLLCCTBECHHOE BOJ/IEMCTRHE OKA3BIBAET MePe-
BBITAC (PHC. 3.7): HAPVILCHUC PaBHOBECHA
MCAGLY OTUYVK/IEHHEM KOPMOB H CKOPOCTHIO MX
OTPRCTAHHA 1IPH CCIOHHOM HCIQIR3OBAHHH B
CUCTEME LIACTOHIHOTE KHUBOTHOBOACTEL HOP-
M4 HATPY3KH CKOTY, pasias 2-8 ra Ha OJHY OB-
1y, B psgie PAHOHOBR OLLIL Hpesbulena B 2-6
pa3. HapyIeHH: CTPYRTYPLL XO3AHCTR ¥ Opra-
HH3AIHS HHLIX (DOPM COOCTBEHEOCTH TIpH
VILAAKE H PU3PYINCHAN MIKPPACTPYRTYPLL IIPH-
BOAMT K HOAHOMY HCTPEONEHHIO TIRCTOMIL, BO-
KPVI' OCTABINHXCA KOTOALEB, HACETCHHDIX
MYHKTOB M B MCCTAX KPYISIONGAHYHONO BBITACR,
B OpHeMACMOM JU1H HCHIOMB308AHIA BHE Hil-
XOJAMTCH BCero 25% uacTouln,

CeHOROUICHIE

SHAYUTCABLHOE CORPALIEHHE CEHOROCOE (C
8 40 5 ML Ta) TPHEEAO K HCOOXOAMMOCTH
BBIKALIFRATL NacTéuig (20 M. ra), uto odve-
JOBIYBAET MX UCTOLIEHNE, TIPH HOCROCEpE-
MEHHGM CEHOKOWEHMH YIIPOIACTCH BHADBOH
COCTAB JIVIOBBIX YTOIHH H THITONMOTHYCCKOC
PABHOOOPEZKE IKOCHCTCM, TAPYIIAETCS UX VC-
TOHYMBOCTD U MEXAHMIMDI CAMOBOCCTRHOBIE-
HYH,

3e20mosKd dpeseciibl
HenonnioBaHue 1ecos v Ux pecypeos B Pe-
CHVOAHKE — HAUBOMCE KOHTPOIHPYCMOS XO-

Grazing

On pastures, occupying the area of 132,0
millions ha (plains - 43.7, hillocky - 20,8,
mountain - 9,4 ha), overgazing (Fig. 3.7) ren-
ders the most essential influence: disturbance
of the balance between alienation of forages
and the speed of their growing, Under seasonal
usc in sysiem of pasturable anima! industrics,
the norm of cattle loading, equal 1o 2-8 ha per
one sheep, in some areas was cxceeded by 2-6
times. Changes of the structure of businesses
and implementation of other patterns of own-
ership accompanicd by decline and destruction
of the infrastruciure, results in complete
destruction of pastures around remaining wells,
inhabited areas and in places of all-the-year-
round pastures. Only 25% of pastures arc in 2
condition acceplable for use.

Haymaking

A significant reduction of haymaking (from
§ down to 5 millicns ha) has resulted in the
necessity of haymaking on pastures (20 mil-
lions ha}, which causes their exhaustion. In
cases of improper haymaking, the species
structure of meadows and typological diversity
of ecological systems are simplified, their stabil-
ity and mechanisms of self-restoration are
damaged.

limber purchasing
Use of woods and their resources in the
Republic is the most controlled husiness. The
total stocks of wood and norms of felling are
determined for forestry businesses, but there is
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38HCTBO. OBIIME 3A1ACK IPEBCCHHRT M HOPMbI
PYOOK OMPEAENAIOTCA N0 ECOXO3AICTREHHbIM
HPEATPHATHAM, HO YUET LIOTCPH U UCTOLICHHS
pasLoodpasua Gaopul 1 aylsl B HUX TPAKTH-
UECKH OTCYTCTBVET. JIeCHBIE BKOCHCTEMAI (10
BOrATCTBY GHOMIOTHYECKOTO DABHOOB]A3NA
[PEBOCXOIAT BCE TIPOUME: Bostee 700 BHZOB
PACTCHHEL, B TOM YMCIE (8 BUJICH IPEBECHbIX,
MACCd LEHTBIX CBHIPLEBBIX BUIOB, HAMDOEE
HCHHBIX 38€PCH. SHAUHTENLHBIE 3AMACKI IPCHE-
CHHBL (370 MIIFL M3) HEPIBHOZHAMHLT TIO AECO-
GOPASYOLMM NIODOjIAM (PHC. 3.8) W TPCOYIOT

practically no accounting of losses and exhaus-
tion of diversity of flora and fauna. Biological
Diversity of [orest ccological systems surpasses
all others: there are more than 700 species of
plants, including 68 species of trees, 2 lot of
valuable raw species and animals, The signifi-
cant wood stocks (370 millions m3) are not
equal, based on wood-forming ability (Fig. 3.8)
and neced regulations of felling under the state
control and estimation of ecolegical conditions
of forest ecological systems,

3ANGTH ADEBECHHE
Loy

Eriig stok
370 moin.w?

l'lmoun + Abigs 5|bmcu communis

E{epammm . Betulucommun!ﬁé

PETYIMPORAHHA PYOOK NPU FOCYAAPCTBCHHOM
KOHTPOINE B OHEHKE SKOTCTHYECKOID COCTOA-
HUH ACCHBIX SKOCHCTCM.

CGop copoeasix pacmenitt

Dropa Ka3axCTaHR HACUMTBIBAET HE MCHEe
500 BKI0B CLIPLEBBIX PACTCHUH. HO QCYHICCTB-
JHETCH BECKOHTPONRHAA GPAKOHBEPCKAS 3450~
TOBK: JIEKAPCTBCHHBIX, THILICBBLX, JEKOPATHE-
HBIX, TCXHHYECKHX DACTCHHEL, 3anacel MHOTHX
CHIE HE YCTAUOBNCHLL. OCOBCIIHO YCUIHACH B
HOCTCAHUE TOAbL «BMOPOC HA PLIHOK» IEKAPCT-
ECHHBIX TR, TVIOJ0B, KOPEHDBER, B TOM YHCTE
PEUKHMX H HCUE3OWUX BUIOB PACTCHUM (20
BEIOB), H/IM MMCIONINX TIPOMBIILICHHOE U 9KC-
MOPTHOE 3HAUEHHE (COMOAIKA, MbIIBHBLA KO-
PEHDb, LHTBAPHAA [OMHIHB W JI[).

JazomoeKd 300pecyPros

OTCTPEi AHBOTHBIX W GII0B PHG COPO-
BCIKJTAROTCH MIBATHEM YACTH DOMVIAALHA. TIpu
HIBATHH {10 HOPMAM EKETOIHBIE 3ATOTOBKH
MOTYT COCTABAATH A0 2,5 THIC, TOHH MAcd, 200
THIC. TNKYP M 25-30 TOIMH POTOB 32 CUET KPVIL-
HRIX SKHBOTHBIX: CAHTH, JI0CH, KOCYIB U [Ip.
TTyntHBIE 3BEPH, NTHITLI 1 PBIOBE 3aT0TABIHB -
I0TCH B HACTOALLEE BPeMs G OBIIETO 1UTAHH-
DOBAHKA H YHETA,

IKEroaHan A0OHYA MOKET COCTABHUTE H0-
nee 2 MITH, TOROB LTEL, 2.8 MITH. WKYPOK MyL-
HBIX 3BEPEH, 0OCCIIEYNTs CHATKCHHE HACEE-
HUA pp100i. Ho OPaKOHBEPCTRO TIO-LPEKHEMY

Collection of raw plants

The flora of Kazakhstan has at least 500
species of raw plants. But collection of medici-
nal, food, decorative, technical plants are car-
ried out uncontrolled. Stocks of many of them
are not vet determined. There is an increased
supply of the market with medicinal herbs,
fruits, roots, including rare and disappearing
species of plants (20 species), or having indus-
trial and export importance (Glycyrchiza
glabra, Acanthophyllum gypsophyloides,
Artemisia cing, cte.), which has cspecialty
orown in the last years.

Stocking up animal resources
shooting of animals and catching of fishes




CO3/2ET (AKTOP PUCKR TOTEPH OHOPAZHOOG-
Pa3ud MEOTAX MATOUYHCICHHBLX, PCIKHX M 9H-
JCMHYHLIX BITOR.

3.2.2. KocBeHHOE BO3AelCTBHE

PaspHTUC HHAYCTPHATBHOTO TPOHIBOACTER
K pa3spadoTKa TONC3HBX HCKOMAeMblX (1L10-
LETh 17,4 ML 12), paSMCIICHHE H CTPOUTEND-
CTBC TOPOACE M HACETEHTIEIX TYHKTOB (18,0
MIH. T}, CTPOUTENLCTRO IPRITCIIOPTHON W UH-
HKCHCPHOA HHPPACTPYKTYPL! CONPORGAIAIOTCA
TIPAMLIM HIBATHEM OOBEKTOR GHOPA3IIOOBDL-
3MA K COKPALEHHAEM MECT OOUTAHMA M KOPMO-
BOM 0a3b] KUBOTHLIX, KOCREHHOE BOZIEHCTBUC,
HPOARIAIOWCCCA B 30HIX BAHATINA TEXH0ICH-
HBIX (PAKTOPOK, 1€ MEHCC 3HAYUTENLHG H OX-
BaTLIBACT BOILIIVIO TIOMAS. Bosee 6% Teppu-
TOPHH PECUYDIHKM 3IHHMAIOT BOCHHO-KOCMH-
HECKUE OOBCKTEL B TOM YHCIE OBIBIIME SEpD-
HBIE TIOJHTOIEL TOJILKO KPYTHLIE AOPOTH 32-
HHMAIOT 2,7 ML 12, TUHHAN SACKTPOHCPERAY
(JLDIT) mpOTAIYAHCh HA 458 TLIC, KM, TaMOH,
OPOCHTENbIBIE KAHAML, BOLOXPAHWINING (K-
3bIBAIOT 3HAYHUTCILHOC, TAlle HE Y‘[TﬁHHOE‘ KO-
CBEHIOE WIMIHUC HA SUOPRIHOCOPA3HE.

OO00IICHHAN CXeMA BOIIEHCTBHA (1201,
3.1) nOAHEPKUBACT TOABLKG OCHOBHBIE CHTYA-
LMK PUCKA Ji1H tetogonaa tnopnl ¥ (ravHb
TMPH TEXHOTEHHBIX (DOPMAX AHTPOIIOTCHEOH
ACHTCILHOCTH. TpeOyeTed mombif yueT 10 ai-
MUHHCTPATHBHBIM OBIACTEM W KOHKDETHBIM
TPOMBITLIELBIM QOLEKTAM,

HMMeomUecs CRCIeHNS TOATREPAIAICT, Y10
PEKYABIHBALMA OTPAOOTAHHBIX M 3ATPA3IIEN-
1bIX 3CMECIE HE MTPOBOIATCA HITH OCYIICCTBILA -
£TCH YACTHYHO. Handomnee noneoasiTenbibie
HPUMEPDE NPHIGPOKHLIE TECOHaCAKIET 15, 32~
KPCTUICHUC MIAXTHEX TEPPHKOHOE, BOCCTAHOL-
JEHHE BOMHBLX PECYPCOB NPH KOMIVTEKCHOH
OUMCTKE CTOYHBIX BO,

Bosueacsue Ha OUOpAsHoodpasHe aaep-
HBIX HCITHITAHWE H PAONGAKTHEHOID 34I'PA3IIC-
HUS OKPYKAIOMIEN CPEBI POARIACTCH HA 0%
TIOMIAIM Peclyonuky. Ha rpaccax B3meTa pa-
KET NPOHCKOMAT CYILECTBEHHBIE HIMCHCHUS B
arvmocdepe, KpoMe IpsaMoro yiMuIoKe s
OWOTHL 11 TOAUTOHAX, OTPUITATENLHOE BIHA-
HHUEC HAOMONAETCA [IPH T4IEHHN HECTOPERILINE
B MCCPepe GPATMEHRTOB CTYTICHEN PAKET,
IPOJIHBOB TOKCHYHOTO PAKETHOTO TOIIHEA B
MECTAX AEHNAA OTPABOTAHHBIX CTYHEHER Pa-
KET.

3240 ner — ¢ 1949 no 1989 rofwl, 1a Ce-
MHITANATHICKOM [IO/IMIOHC TIPOUSBEACHO 470}
HIEPHBIX B3PBIBOR, B TOM YHCIE 354 NOA3EM-
HbIX, 20 HA3CMHBIX, 90 BO3AYTIILIX. [a3eMHbIC

are accompanied by withdrawal of a part of
their populations. With regulated withdrawals,
the annual stocking up may achieve 2.5 thou-
sand tons of meat, 200 thousand skins and 25-
30 1ons of horns from large animals: saiga,
Alees plus, Capreolus capreolus, etc. Fur ani-
mals, birds and fishes are now stocked up
without any general planning and account.

The annual production can cxceed 2 mil-
lions of birds, 2.8 millions of skins of fur ani-
mals, to ensure supply of the populition with
fish. Bul poaching still creates the risk factor (o
hiodiversity of many small, rare and endemic
species.

3.2.2. Indirect impact

Development of industrial production and
extraction of minerals (the area of 17,4 mil-
lions ha.}, accommodation and construction of
cities and inhabited areas (18,0 miliions ha),
construction of the transport and engineering
infrastructure arc accompanied by the direct
withdrawal of objects of biodiversity and
reduction of places of dwelling and fodder
hase of animals. The indirect influence in the
zones of influence of technogencous factors
(Fig. 3.9} is not less significant, and it also cov-
ets large arcas. Above 6% of the territory of the
Republic is occupied by military-space facilities,
including former nuclear testing areas. Large
roads alone occupy 2,7 millions km2, electric
transfer lines (ETLs) spanned 458 thousand
km. Dams, irrigation channels, reservoirs ren-
der a significant, often discounted indirect
influence to biodiversity.

The generalized scheme of this impact
{Table 3.1) stresses only typical situations of
risk to the genetic flora and [auna stock under
technogeneous forms of antropoegeneous activ-
iry, A complete accounling in administrative
areas and specific industrial facilities is
required.

The available data confirm that recultiva-
tion of utilized and polluted grounds is not
performed or performed partially. The most
positive examples: road plantations, fastening
of mine waste dumps, restoration of water
resources with complex cleansing of waste-
Wwaler,

The impact of nuclear tests and radioactive
pollution of the environment Lo biodiversity is
observed on 6% of the area of the Republic. In
the areas rocket launches there are significant
changes in the atmosphere. In addition (o
direct destruction of biota in these areas, 2
negative influence is obscrved from dropped
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U BOBAVIIHLIC B3PbiBbL IPOBOANIHCE 10 1963
roaz. 3a MPEACAB! IGJIMTOHA BLILUIE PAAHOAK-
THBHBIC 00N3KA 55 BOFIYIIHELX ¥ HA3EMHBIX
B3PBIBOB M r430Bst PPy 68 NOAEMHBIX
R3PBIBOB, 9T0 OOYCI0BHIO PATHOAKTHRHOE 32-
TPAZHEHUE YACTH TEPPHTOPYN KazaxcraHa. Pa-
JIHOAKTUBHLIC OCA/IKM 10 CTEAAM PATHOAKTHE-
HBIX OOMAKOB PACTIPOCTPAHATHCE Ha TEPPHTO-
pun 304 TBIC. KB, KM, HA KOTOPOH TPOAKHBAET
Bonee 1,7 MITH. YETIOBEK.

Kpome A1epliblx UCTBITAHUE, Hd TEPPHTO-
puu Pectiybnmkn Kasaxeran Ans PELeHIst pas-
JIMYHLIX XO3HCTEEHHHX 33744 OPOBEACHO 32
MOA3EMHBIX A/ICPEBIX B3PbIBA BHE BOCHHBIX
1IONHTQHOB,

Pecrivbimuka Kasaxcral — akTHIeCKH
BE3BANCPHOC TOCY/IAPCTRO, HA TEPPHTOPHY KO-
TOPOTO TTPOBCACHLI HAUGORKEE MOLTHBIC 110
CYMMAPHOMY 3aPAMY AJePHBIE HCIHITAHNA,
MPUHATA Ha ceDA BECD TPV3 PEabIITalmu mo-
CTPA4BIIETD HACENEIUS U GHOPAZHOOOPISHA,
BHIABACHKE [IOCNECTRHI PATHGAKTUEBHOTO 32-
TPA3HCHUA [[POJOLKASTCA.

3.3. 30HBI HIKOJIOTHYECKOTO PUCKA

MOIUTHBIT AHTPONONEHHEIA TIPECC HA TIPU-
POJIHBIE KOMITNCKChL KA32XETaHA IPHBCT K
00OCTPEHHIO SKOJOTHYECKON CUTYALIMH Ha OT-
POMHBIX TCPPUTOPHAX pectyOIuEn. [Ipuyem
MHTETPATBHEI AQ(EKT HEFATHBHOIO BO3ICH-
CTBUH AHTPOTIOIEHHOIO (0P 00YCIORIEH
LENBIM pagoM (pakTopoB. Cpeay HUX cretyer
PA3THYATL:

fragments of rockets, which do not burn down
in the atmosphere, leakage of rocket fucl in
areas of falling of the used rockel parts.

~In 40 vears — from 1949 till 1989, 470
nuciear explosions have been made in
Semipalatinsk range, including 354 under-
ground, 26 ground. and 90 air tests. Ground
and air explosions were performed till 1963.
Radioactive clouds of 55 air and ground explo-
sions and gas fractions of 69 underground
explosions crossed the borders of the range,
which resulted in radioactive polluton of 2
part of the Kazakhstan territory. Radicactive
deposits on routes of radioactive clouds were
dispersed on the territory of 304 thousand sq.
km, where more than 1,7 million people live,

In addition 10 nuciear tests, on the territory
of the Republic of Kazakhstan, for solution of
various economic tasks, 32 underground
nuclear explosions were made outside military
ranges.

The Republic of Kazakhstan is in fact a
non-nuclear state, on which tertilory the most
powerful nuclear tests were made, has accept-
ed the whole load of rchabilitation of damaged
population and biodiversity. Revealing of the
consequences of the radioactive pollution is
continued.

3.3. ZONES OF ECOLOGICAL RISK

The powerful antropogeneous pressure on
natural complexes of Kazakhstan has resulted
in aggravation of the ecological situation on
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* OIPEAENAINHE — NOIMKEHHE PACCMATPH-
BaeMBLX NPUPOAHEY 0OBEKTOB B CUCTeME 60-
Jiee KPYITHOTO paHLa (IIPHOpeKHbIe, KOHTH-
HEHTAIbHBIE CTPAHBL TAKOPSL, [IAKKATHI,
NECKU NPEAILTAKOPHOTO TIOJIOKEHHA 1 T. 1.),
YTO OOYCIOBIMBAET HX H3HAYATBHYIO (MCXOH-
HYI0) YCTOHUUBOCT K HATPY3KAM;

* OPAMOAEHCTBYIOIME (KIIMMAT), OIPEACTTO-
LIUE 30HATBHYKY CIENH(PHKY OPTAHH3AIHK
NPUPOAHBEX KOMITTEKCOB;

* [epepacnpenensomue (penbed, TouBa 1
Ip.), OOYCIOBIVBACIIME AHDDEPEHIMALMID
3A2(pOBAPHALTOB H, COOTBETCTBEHHD, MO33-
HYHOCTE SKOCHCTEM,

Bee 311 akTophl B OCHOBHOM O6YCIOBIH-
BAIOT OTBETHYIO PEAKITHIO SKOCHCTEM Ha KOM-
TUIEKC TEX MM HHBIX HATPY3OK, ONPEAS/Ls
TEMIIL M CTENEHb HX TPAHC(POPMALHMK, COBPE-
MEHHOE COCTOHHUE U TPEHL, PA3BETHA,

TIpHPOAHBIE KOMIDIEKCHL OOABLUEH Y2CTH
TePPUTOPHH KazaxeTana 061312107 HUBKHM
MOTEHIMANIOM YCTGHYMBOCTH K 3arPA3HEHHIK)
T23000DA3HBIMH, KHAKUMH H TBEPIBIMH OTX0-
JAMHI. ADUIHEIR KUMaT OO/LIIEH YACTH CTpa-
HbI ¢ BBICOKOH HHCOMALMEH JIETOM M CYPOBOH
SUMOH 3AMCIYISET CAMOBOCCTAHOBICHUE KO-
CHCTEM H WX KOMTIOHEHTOB (PaCTHTEIBHOIO U
KMBOTHOIO MHPA). Jle(hHIIHT BOIHBIX PeCypeos
3ATPYAHAET PEAOMANTALMIO HADYIIEHHBIX TPU-
POAHRIX KOMITTEKCOB K434 XCTAHA HOKYCCTBEH-
HBIM ITYTEM.

[eorpadIeckoe NOAGKEHUE PECITYDAMKH
MERAY CHOMPCKON TAHION U CPEAMEa3HATCKH-
MH MYCTHIHAMH, BEMMYAAIINM 3AMEHYTBIM BO-
JOEMOM KOHTHHEHTA - KacTIfCKUM MopeM 1
BRICOYHIIMME ropamn { Tme-11laue), soipazi-
J0CDh B UPe3BhIYaiioM PA3HOOOPA3HH IPUPOT-
HDBIX YCIOBHU 1 JaHamadrros. Cpeau HUX TIn-
HHCTBIC PABHUHL YCTI0PT2 M Bernak-Jlans ¢
IYCTBIHIOA DACTUTENBHOCTHI), KAMEHHCTHIE
TACOMIOPTYHORBIE MUTEHDBL [OP MPABOBEPEKDA
p. VI ¥ IOPOCIIHE CAKCAVIOBBIMH NIECIMH T1e-
cki HOkHOTO [Tprbanxambs, NEH3AKU NCCTpo-
LBETHBIX Pd3HOTPABHO-KYCTAPHUKCBLIX 10D B
ANMATHHCKON OBM4CTH, XBOHHLIC M TUCTREH-
HBIE JIecd ATas, TEHTOUHBIE COCHORKIE GOPRI
[IpHMPTHILbLS ¥ CBOCOOPA3HLIC [OPHEIE EITEHH-
KH 3aMmHACKOTO U JBRyHrapcKoro Anaray, a
TAGKE BBICOKOCTBOMLHBIC APUEBHHKY 3a11aHO-
ro Tanp-1aHA, OYCTHHHBE CARCAYILHUKH H
TYTAMHBIE 3APOUIN ZOAMH PEK IYCTHIHHOM 30-
HEL

Bee 210 pasHooOPA3NE TPHPOIEL BEKRME



vast territories of the Republic. And the accu-
mulated effect of the negative influence of
antropogeneous plur is caused by many the
factors. Among them, it is necessary to distin-
guish:
* Major — location of studied natural facilities
in the system of 2 higher rank (coastal, conti-
nental countries; placors, plackets, pre-placor
sands, etc.), which causes their original load
resistance;
* Direct im) (climate) determining zonal
specifics of organization of natural complex-
es;
* Re-distributive (relief, soil etc.), causing dit-
ferentiation of edaphvariants and, according-
Iy, a mosaic pattern of ecological systems.
cse factors basically cause a feedb:
ogical systems (o 2 comples
. t‘xmmmo [hc rates Jnd rhc

tu_m an L.l de Llopment tren d.z».

Natural complexes of the greater part of
the Kazakhstan territc : (
of resis

ENCrgy in SUmmers ar

down self-restoration of the ecological systems
and their components (vegetative and animal
world). D of water resources compli-
cates ilitation of damaged naturai com-
plexes of Kazakhstan by an artificial way,

The geograp! tion of the Republic
between the Siberian taiga and the Central
Asian deserts, the largest closed reservoir of the
continent — the Caspian Sea and the highest
mountains (Tien-Shan), resulted in the extreme
diversity of natural conditions and landscapes.

Betpak-Dal: ) ]
tasbiyurgun tails of coastal mountains of 1li
River and covered with Hal

of Alul. stripe Pinus forests of Irt\'sh coast and
specitic mountain Picea schrenciana forests of

Zailiiski and Jungar Alatau, as well as long-bole
forest stands of the Western Tien-Shan, desert-
ed Haloxylon and tugai bushes of river vatleys

in the deserted zone.

All this diversity of the nature for centuries
remaincd almost untouched because of low
density of population on the territory and
absence of agriculture and industrial facilities
on its major part. But, starting from the middle




Heix 00bekT0B, Ho ¢ cepenunn XIX Beka, ¢ Ha-
PACTAHHEM TCMIIOB IKOHOMHYCCKOTO PA3BU-
TH#, HAUAIOCh MHTEHCHBHOE 3aceieHue Boc-
touHoro, LenTpansHoTo M KHoro Kasaxcra-

Ha. BTN ITPOTICCCEL CONPOBOKIATACD MACCOBOH )

MHCPALMCH HACETEIHA U3 EBPOTIEHCKUX PAHO-
HOB Poccun, YKPauHbL, 0COBEHHO MHTEHCHE-
HOM B TIEPHOJ OCBOCHUA LIETMHBL H CO3IAHHSL
KPYIHBIX MPOMBNIVIEHHEIX KOMILIEKCOB, BO3-
pOCIIad IOTHOCTh HACENSHHA H NOABUBITMECH
MPOMBIIIACHHBIE THTAHTH NOTPCOOSATH KO-
FOCCANBHOTO KOAHYECTBL HIEKTPOSHEPIHHY,
YTO BBUTHIOCE B CTPOUTEALCTBO THAPOINEKT-
POCTAHIINI 1 3APETYIUPOBAHME CTOKA OCHOB-
HBIX PCK.

KpVITHEMMHE TePPUTOPHAILHO-TIPOH3BOA-
CTREHHEIE KOMIUIEKCH] COSJABAIUCD B YCIOBUAX
BEEOMCTBCHHOND MOHOIION3MA, §€3 yIeTa uX
RIMAHHA Ha OKPYKADIIYIO cpeay. Hanbonee
BPETHBIMH B PECTIYONUKE CTAIN CBHHIIOBO-
LMHKOBOE MPOM3IBOACTEO B PakioHe YeTr-Kame-
HOTOPCKA, CBMHLIOBO-(pocdartoe — B IUbIM-
KenTe, hochopHas TPOMBILLTENITOCTh Tapasa
M XPOMOBbIE TIPEANPHATIA AKTIOOHHCK,

Bo ppem: 3HaMEHHTOR K2MITAHHH OCBOE-
HHS LEMTMHABIX M 3AICKHBIX 3eMENb OBUIO Pic-
IMAXAHO QKOA0 20 MITH. T4 3eMeb CTENHOR 30-

of the 19th century, with increased rates of
economic development, intensive populating
of the Eastern, Central and Southern
Kazakhstan started. These processes were
accompanied by a mass migration of popula-
tion from the European arcas of Russia,
Ukraine, especially intensive during develop-
ment of the virgin soil and creation of large
industrial complexes. The increased density of
population and appeared industrial giants
required an enormous quantity of electric
power, which resulted in construction of
hydroelectric power stations and regulation of
flows of major rivers.

The largest territorial industrial compiexcs

formed under conditions of departmental
monopolism, without accounting for their
influence to the environment. The most harm-
ful in the Republic arc leaden-zinc production
in Ust-Kamenogorsk area, leaden-phosphate in
Shymkent, phosphoric industry of Taraz and
chrome enterprises of Aktyubinsk.

During the famous campaign of develop-
ment of virgin lands, about 20 millions ha of
lands have been pioughed up in the steppe
zone. Its negative consequences were the loss
of humus, which in 20 years amounted to 25-




HbL OTPHIATENLHBIMU HOCIEACTRHAME 3TOI0
ABUIHCH TIOTEPS LYMyCA, KOTOpad 3a 20 et co-
crasuna B CepeproM Kazaxcrane 25-30%,
YXYAILCHHE (PUIUYECKME CROACTE TIOYBLL, CHI-
KCHHE €€ YCTOMYUBOCTH K BOAHOHN M BETPOBOM
3PO3UN.

MHTEHCHBHOE W BECCHCTEMHOE HCTIONBI0-
BAHHE JIYYIIMX [0 KIYECTBY MACTOUI NPHBEO
K CHHKEHUIO HX YPOKAHHOCTH, VXVIIHEHAK)
BUIOBOIO COCTABA TPABOCTOM, 4 MECTAMH — X
ABHOM Jlerpagauny, Oxono 00% mactdum no-
REDIKEHDI [IPOIECCAM OLYCTEIHHUBAIIHA.

Ocobyio mpodieMy MPENCTABIACT HCTIOND-
30BAHUC TOA3EMHBIX BOJT, 3AMIAC KOTOPHIX OTIE-
HHBAETCH B 43,5 MAPL KvO. M B rofl. B 0ycTbu-
HBIX paioHax HOxrHo-Kazaxcranckod, Kuispl-
JOPIMLCKON ¥ AKaMOBLICKON GOMacTed B 11a-
CTOALIEE BPCMSA JEACTBYIOT TRICAYH CKBAKHM,
KKIAA M3 KOTOPLIX ABIAETCH MUKPOOUATOM
H3MEHECHHS 3KO/JIOTHYECKHX VCAORMH,

B nocneaHue roas 0TMEYEHO YCRIXAHIE
PATA O3EPHBIX CHCTEM, YTCO CBASLIBACTCH KAK C
3APETYIUPOBAIMEM CTOKA PCK, TAK U ¢ €CTECT-
RE1HBIMH KOeO2HIAME MX YPOBHA 3apery/iu-
POBAHE TAKUX KPYTIHBIX PEK, Kk MpThiur,
i, Chpaaped W psia JpyTHX TPHBEAO K He-
HKENATCALHBIM H3MEHEHHAM SKONOTHYECKOH
OBCTaHOBKYM B MX HU30BRIX. Hanbomee Hema-
FONOIYUHBIM B 3KOIOTHYECKOM OTHOIICHUHA
ocraetes GucceliH IMasHo BOZHON apTepuu —
Hprebimra, OCHOBHEIE 3aTPASHAINE BELICCTEL
— PTYTb, ME/Th, LUK, KAAMHHA, CBHHELL, MBIITTb-
SIK, TOCTYTIAKOT B PEKY CO CTOYHDIMH BOTAMHA
OPEIILPHATHIT METAITYPIMYECKOH TTPOMBLIL-
JICHHOCTH,

Kpynueiume BogHpIe 6acceitn Kasaxcra-
HA TAKKE HECY! OTHIEYATOK aHTPOIIOTeHHOTO
BO3ACACTBHA. TAK, ApaTbCKroe Mope BBUTO uel-
BEPTHIM 110 BE/IHYUHE BHYTPCHHAM MOPEM 13
MEPE. B CBOE BpEMA GIPOMHBIE PRIGITHIC [e-
CYPCH ¥ HANAXKEHHDIH PRIOOIOBHLIH TPOMEI-
CET Hi BCEH AKBATOPUM MOPH OT CEBEPHOTO
NopTa APATHCKA IO PEYHBIX HOPTOB AMY/IAPbH
B TakHKNCTaHe 00eCTIEUMBATE 3AHATOCTD (H
NPOJAOBOILCTBUEM ), KH3HB HCCKOMBKO COTEN
Thicsy TIORer. TIAowais APUIscKore Mopa Jio-
cTUrana 04,5 KB. KM CO CPEAHUMH TIYOHHAMH
16 M 1 MAKCHMATTBHOI [rydunoi 68 M. MuHe-
PATH3AIMA BOIBI B TO Bpema cOCTaBnana 1%.
Ho, HaumHag ¢ 1960-x rogos, LIPHTOK BOJL B
MOPE HAYAT GIIYTUMO COKPAIAThCA, Hiren-
CHMBHOE HCTIONBL3OBAHUE BOABI YIS OPOLICHHS
XTOMKL W PHCA LIPUBELO K COKPALEHHID CTOKA
ChIpA2PLH W AMyziapsh Homee 9eM na 90%,
[InoMmase MOPA 3HAYUTEBHO YMCHBITHIACK,
OOHAKUB 3,3 MIIH, 4 MOPCKOTO AH2. Mope 11o-

30% in the Notthern Kazakhstan, deterioration
of physical properties of soil, reduction of its
resistance 10 water and wind erosion,

The intensive and unsystematic use of the
best quality pastures resulted in reduction of
their productivity, deterioration of the structure
of grass species, and in some places in obvious
degradation. About 60% of pastures are subject-
ed to desertification processes.

A scparate problem is represented by the
use of underground waters, which stock is esti-
mated in 43,5 billions cubic m/year. In deserted
areas of the South-Kazakhstan, Kzyl-Orda and
Jambyl arcas, thousands of wells currently
operate, and each of them is 2 micro-center of
changed ecological conditions.

In the tast years, drving of several lake sys-
tems is ohserved, which is connected with both
regulation of flows of rivers, and with natural
fluctuations of their levels. Regulation of such
large rivers, as Irtysh, T, Svr Darya and a num-
ber of others have resulted in unfavorable
changes of ecological conditions in their lower
courses, The most unfavorable ccological con-
dition is typical for the pool of the main water
artery - Irtysh. The basic polluting substances
are mercury, copper, zing, cadmium, lead,
arsenic, which are drained into the river with
wastewater of enterprises of iron and steel
Industry.

The largest water basins of Kazakhstan also
bear imprints of antropogenecus impact. Thus,
the Aral Sea was the fourth internal sea in the
world by its size. In due time huge fish
resources and well-organized fishing craft on
the whole water arca of the Sea from the
northern port Aralsk up to river ports of Amu
Darva in Tadjikistan, provided jobs (and food-
stuffs) to several hundreds thousands of peo-
ple. The area of the Aral Sea achieved 64,5 sq.
km with the average depths of 16 m and the
maximum depth of 68 m. Mineralization of
water at thal time amounted to 1%, But, since
1960-1h years, inflow of water into the sea was
significantly reduced. The intensive use of
water for irrigation of cotton and rice resulted
in reduction of inflows Syr Darva and Amu
Darya by more than 90%. The arca of the sea
has considerably decreased, exposing 3,3 mil-
lions ha of the Sea bottom. The sca has lost
more than 50% of its volume. The salt content
of its water has risen by more than twice.
Everyday 200 t of sah and sand are carried by
wind (o distances up to 200 km.
Desertification, salinization of scils, depletion
of the vegetative and animal world, change of




repano Gonee S0% croero 06beMa. ConeHOCT
BOJIBI GIHANACL HOTEE YeM B 154 pasa. Exe-
AHEBHO 200 1 COMY U TIECKA PA3HOCHTCA BET-
poM Ha paccrosiuc 4o 300 kM. Hpet onverst-
HMBIHUE, 3ACOAEHUC TIOUB, OOETHEHNE PACTH-
TEALHOTO W KMBOTHOTO MDA, UIMEHEHHE KITH-
MAT4, PE3KO BOIPOCTA 3400MEBAEMOCTD HACENE-
HHA, 0COOETH IO JIETCH. APATBCKUT PEIHOH
OMUIMATEHO MPH3HAH 30HOH 3KOMOTHYECKOTO
KPHU3UCa.

B 30HY 3KONGTHYECKOTO PUCKA TONAZACT KU
TTPUKACTIMICKHN PETHOH 33 CUeT HOAheMa
ypoeHs Kactisfickoro Mops. [Ipu aToM 3a11Ba-
10TCS OONIUPHLIE TTPHOPEKHBIC TIPOCTPAHCTBA
H CPEM HAX — DAHOHME J0OBIYH HEMTH M rasa,
4TO HE TOABKO HAHOCUT MATEPUANBLHBIH
YN, HO M REET K 3ArPAIHEHHID MODA HE(-
TENPOAYKTAME, TYOHTEBHO BAMAKIIMMHA Ha
IUTAHKTOH, GEHTOC, MHOIOYHCIEHHBLX [THL,
P& U AHBOTHELX, DKOMOTHYECKas CUTYAIIHA B
PETHOHE OCJIOKHACTCA MOIHEIM TEXHOTEHHBEM
NPECCOM, BBl3BAHHRIM OCBOEHHEM [IpuKacTInmi-
CKMX MCCTOPOAIEHUI nedym 1 rasa.

CoTHH cTenHbIX osep CesepHoro Kazax-
CTAHI, B TOM YHCAE TAKKE KPYIHDIE, Kak Ten-
rud, Kyvpranemsmn, Axcyart, Cenetry, Harmel, 15
JFHOTCA BOAHO-0010THBIMH YTOABAMAY, KOTGPEE
HUMEIOT MCAAYHAPOAHOE 3HAYCHHE, TAK KK Ye-
€3 HUX NPOJIETAIDT BLKHENAINNE MUTDALIUOH-
HBIE TYTH MEPENETHEIX BOACILTABAIOIIX [TTHIY
E PA3HBIE PECHOHBI 3EMHOTO M2pa. JId 911X
03P XAPAKTCPHBI MHOTOJIETHNE KOMEHaH!A
YPOBHA BO/IbL, BIIOTD A0 MOHOTO BBICHIXAHIA
B OTAIENBHBIE HAMOOMEE JACYINTHBBIE TO/IBL

[IpyBeaeHHbIE TPHMEPHL HEFATHBHOTO BAH-
SIHHA AHTPOHOTEHHOTO TIPECCE Ha OKPYXAI-
Y10 CPeny XapakTeEPH3YIOTCH PA3IYHOM CTe-
TIEHBK: TPAHCOPMALINK FKOCHCTEM. [Ind ee
KOAMYECTREHHOTO OTIPEAENEHNA MCTIONb30BAH
TIPUHLIMIL MHTEIPAALHON OLIEHKH BO3NEHCTBHA
Ha OKPYARICIIYI) cpedy TPOMBIIUTEHHOCTH,
CEIBCKOXOIMHCTRCHHOTG MPOH3BOACTRA H CTE-
TNEHH 3ATPASHEHHMA BOJHBIX 00beKTOB. Koiye-
CTBEHHbBIM 110KA3ATENEM TEXHOTEHHOIO MPECCa
CITVKNT CTETIEHD YPOAM3ALMH ATMUHUCTDA-
THBHBIX PAHOHOB Ka3aXCTaH2 {COOTHOLIEHHE
CEMRCKOID U TOPOACKOTO HaceneHus). (eb-
CROXO3IMACTECHHLIA MPECC OLEHUBANICH 10 KO-
HEYHOMY PE3YABTATY €70 BOZIEHCTRHA, MYTEM
OLpPEAENCHHA JIONH HAPYMEHHEIX (OITYCThIHEH-
HBIX) 1 PACIAXAHHBIX 3¢METb B OOLLEN I0MA-
A4 PAHOHOB pectyGIUKH. CTELEHE 3arpasHe-
HUS BOJHBIX APTEPHIT O1IEHUBATACH C YUETOM
TPAHCIPAHHIHOTO PAKTOPA, YCVTYOITIMIIETO
IKONOTHYCCKYIO CHUTYALHIO Tepprropui. [Iph
ITOM MCXOITH M3 TIONIOAEHHS, 9TO CTETICHD

the climate are developing, the sickness rate of
the population, especially of children, has
sharply increased, The Aral region is officially
recognized 4s 4 zone of ecological crisis.

The Caspian Coastal region is also located
in the zone of ecological risk hecause of the
rise of the level of the Caspian Sea. Bxtensive
coaslal areas are flooded, and among them are
areas of production of oil and gas, which not
oniy causes 3 material damage, but results in
pollution of the sea with oil products, which
destroy plankton, bentos, numerous birds, fish-
es and animals. The ecological situation in the
region is complicated by powerful techno-
geneous pressure, caused by the development
of Caspian deposits of oil and gas.

Hundreds of steppe lakes of the Northern
Kazakhstan, including such large lakes as
Tengiz, Kurgaljin, Aksuat, Selety, Chagly, which
are water-marsh reservoirs of international
importance, since they are crossed by major
passage ways of water-fowls to different
regions of the world. The long-term fluctua-
tions of the level of water, down to their com-
plete drying in some exceptionally droughty
years are typical for these lakes.

These examples of a negative influence of
the antropogeneous press to the environment
are characterized by various degrees of trans-
formation of ecological systems. For their
quantitative definition, the principle of inte-
grated estimation of influence to the environ-
ment of industrial and agricultural production
and the degree of pollution of water reservoirs
is applied. As a quantitative parameter of
technogeneous press is a degree of urban con-
sttuction in administrative areas of Kazakhstan
{the ratio of rural and urban population). An
agricultural press is estimated under final
results of its impact, by definition of the share
of damaged (deserted} and ploughed up
grounds in the total area of the Republic. The
degree of pollution of water mains was esti-
mated with account for the transborder factor,
aggravating the ecological situation of the terri-
tories (Fig. 3.9). It was assumed, that the degree
of risk of reduction of biodiversity could be
determined by the ratio of the areas with hack-
ground and transformed ccological systems.

The analysis of the data shows that:

* The Kazakhstan territory, according to a
degree of urban construction is non-uniform,
which is explained by diversity of social-eco-
nomic differentiation. Urhanization deter-
mines a degree of technogeneous press on
the environment and, accordingly, the ecolog-




PHCKA COKPAIEHHs DUOPAZHOODPAIHA MOKHO
OTPEACAMTE COOTHOLWEHUCM [LIONAER (POHO-
BbIX M TPRHCHOPMHPOBILLBLY 3KOCHCTEM,

AlIIN3 JIHHLIX TOKASBIBACT CIEAVIOICE:

s Teppurtopus KazaxcraHa 1o cTenens ypoa-
HH34LMH HeGIHOPORHA, UTQ 0OBACHAETCA
PATHYHEM COLNATBHO-3KOHOMHYECKON
Aupipeperuuanuy. YpOaHH3ALHA OIpeaess-
€T CTENEHE TEXHOIEHHOTO MPECcd HA OKpy-
HKAFLOYIO CPERy W, COOTBETCTBEHHO, IKOMOMH-
YECKYIO CHTYAITHME KOHKPETHBEX TePPHTOPIHA.
* [InO11311 HAPVIIEHHBIX 3EMETb 3AHUMAOT
OTPOMHBIE TEPPHTOPHUH B IPEAENAX 00/1AC-
TEH, OIPEAEAAA CTENCHE PUCKE COKPAHICHIS
PAa3HOOOPAIMA IKOCUCTEM M HX KOMIIOHEH-
TOB.

* BopHble GOBEKTHL, HAXO/INUECA HA TCPPH-
TOpuM pafa obnactelt, AnddepeHLMPORHEL
IO CTETIEHH 3aTPA3HEHNUA H, COOTBETCTBEHHO,
MMEIOT PAZTHYHBLE CTENEHH BOIEHCTRHA,

B mepryIo MPYILTY PUCK HOTIAAAKT PETHO-
Hbl Kacrusg 1 Apaid, KOTOPEE S8IRI0TCA 30Ha-
MH HHTCHCHBHOIQ [TPOMBIIICHHOTO OCBOE-
HYA. DKOJAOTHYECKAS CUTYALMS ATBIPAYCKOH,
MagrucTayckod 1 Kel3bUIOPAHHCKOA 00macTei
OCTIORHACTCS TIPUPOAHBIMH KATAKTH3MAMH
{(TpaHcrpeccud Kacmms, perpeccus Apana), B
PEIVIRIATE YETO CYMMapHBLA 2herT mpupo-
HO-AHTPONOIEHIOTO TIPECCA OrPOMEH, GO/Tb-
1IAS YACTD 3EMETE OKA3ATACTH HaPYLICHHOM,

Ko BTOpOI IPyILIE PHCKL OTHOCHTCA 30HET
HHTEHCHBHOTD 3EMIEAEMBUCCKOIO OCBOCHN:
Cepepo-Kazaxcrarckas, AKMOIMBCKas, FOEHO-
KazaxcraHckad, AMMaTHHCK2A, AKTIOOHHCKAA
0OJIACTH.

K TpeTheit rpyIie OTHOCHTCS OOMACTH,
HMCIONIHE PE3CPBHLLA NOTEHIHAT A1 COXPa-
Henns GHopasHoodpasust: Tepputopun Kocra-
HafckoH, TTasnogapcKOn ¢onacTer.

B resiom, Ha Beett TCPpUTOpHH Pecniybimkn

Kazaxcran TpedyeTca NepecMoTp MOPATKA
MPUPONONCAB30BAHUA M PaspabOTKA MEp MO
COXPAHEHMIO BHOPABHOOOPA3NA B COOTBETCT-
BUH C COIHMRNIBHO-3KOHOMHYECKIM TPCIIOM
P3BETH O1/1EABEBIX PCTHOIIOB,

ical situation on particular territories.

» The areas of the damaged lands occupy vast
territories within the limits of the areas,
determining the degree of risk of diversily
reduction in ecological systems and their
components.

» Water facilities located in territories of a
number of areas, are differentiated by 2
degree of their pollution and, accordingly,
have various degrees of impact.

I'he first risk group includes the regions of
the Caspian Sca and Aral, which are zones of
intensive industrial development. The ecologi-
cal situation in Atvrau, Mangistau and Kzyl-
Orcla areas is aggravated by natural disasters
(transgression of the Caspian Sea, regression of
Aral), therefore the aggregated effect of the
nature-antropogeneous press is huge, and the
majority of lands are damaged.

The second risk group includes the zones
of intensive agricultural development: North-
Kazakhstan, Akmolz, South-Kazakhsian,
Almaty, and Aktvubinsk areas,

The areas having a reserve potential for
conservation of biediversity belong to the third
group: the tertitories of Kostanai, Pavlodar
areas.

In general, for the whole territory of the
Republic of Kazakhstan it is necessary to
review the use of nature and to develop mea-
sures on conservation of biodiversity in corre-
spondence with social-economic trends in
development of specific regions.




