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Onshore wind energy has undergone
enormous development over the last dec-
ade globally. Looking only at the European
Union (EU), 11 GW were installed in 2021
alone. But the predictions are even higher
for the period 2022-2026. If we focus our
attention only on the group of 27 EU coun-
tries, the average annual installed onshore
wind capacity is expected to be 18 GW.
In Kazakhstan, wind energy has been in-
stalled so far in a small number of projects,
although it has enormous capacity for ex-
pansion. The government has established
a wind energy development programme
until 2030, which foresees the installation
of 2 GW (around 400 wind turbines). But
this technology is not free of impacts on
biodiversity, and especially on birds and
bats. The main effects on these groups
are: direct habitat loss due to vegetation

removal; habitat degradation due to light
and noise impacts; habitat fragmentation;
loss of connectivity and the barrier effect
on local and regional wildlife migrations;
death by direct collision (or barotrauma
in the case of bats); or increased predation
rates by opportunistic predators. There-
fore, only through planning, good baseline
studies, use of the best-known mitigation
measures, and adequate monitoring of the
actual effects caused in the operation phase
will it be possible to mitigate their effects.
Our presentation gives an overview of the
main effects on biodiversity that have been
detected in Europe for wind energy, finally
reviewing the main mitigation and moni-
toring measures employed, so that during
the development of this technology in Ka-
zakhstan, the best existing knowledge can
be used as a starting point.
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B mocaeaHMe AecsTh AeT Has3eMHasl BETpO-
SHepreTMKa CTPEMUTEABHO Pa3BMBaAach BO
BcéM mupe. Ecan paccmaTpmBaTh Avib EB-
ponetickini Coro3 (EC), To Toabko B 2021 T.
66170 ycTaHOBAeHO 11 I'BT. HO mporHo3s!
emré sbille Ha mepuop 2022-2026 roaos.
Ecam cocpeproTOUMTh BHMMAaHME TOABKO
Ha rpymme 13 27 crpas EC, To cpeaHeroao-

Basl yCTaHOBAEHHAsI MOIITHOCTDb beperoBoit
BETPOBOV SHePTMI OXMAACTCS Ha yPOBHE
18 I'Bt. B Kaszaxcrane BeTposHepreTmka
IoKa peaAr3oBaHa B HEGOABIIIOM KOAMUeE-
CTBe IIPOEKTOB, XOTsI OHA MIMeeT OTPOMHbBIe
BO3MOXHOCTM AASL pacumpenus. IIpasu-
TEeABCTBO YTBEPAMAO HMPOTPaMMy pas3Bu-
Tnsi BeTposHepreTuxu Ao 2030 r., koropast
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IpeAycMaTpuBaeT ycTaHOBKY 2 I'BT (oxono
400 BetpstHBIX Typ6uH). Ho sTa TexsHOAO-
IMsl He AMIIIeHa BO3AENCTBUSI Ha 6mopas-
HOobpasye, 0CO6eHHO Ha ITHUII U AeTyuMX
MbIiell. OCHOBHBIMM TIOCAEACTBUSIMU AAST
STUX TPYMII SIBASIOTCS: IpsIMasl IOTepsI
cpeAbl OOMTaHMSI U3-32 YAAAeHUS] PacTy-
TeABHOCTM; AeTpajaLMsl CPeAbl OOMTaHMs
13-3a CBETOBOTO VI IIIyMOBOI'O BO3AEVICTBMSI;
dparmeHTaIsl CpeAbl OOMTAHMS; TOTepPsI
CBSI3U U 6apbepHbIlt 5pdPeKT AAST MECTHO
U PerMOHAABHOV MUTPALV AMKMX XKMBOT-
HBIX; CMEPTh B pe3yAbTaTe IPSIMOTO CTOA-
KHOBeHMsI (MAM 6apOTpaBMbI B CAydae Ae-
TYUMX MBbIIIelt); MAU yBeAUdeHMe yPOBHSI
XVMIITHAYECTBA CO CTOPOHbI ONMOPTYHUCTH-
YeCKMX XMIITHMKOB. Takum o6pa3oM, TOAL-

KO IIOCPEACTBOM IAAHUPOBAHNST, XOPOLLIX
MCXOAHBIX VICCA€AOBAHMIA, MICIIOAB30BaHVAST
HamboAee M3BECTHBIX Mep IO CMSTYeHMIO
MTOCACACTBIIE ¥ aA€KBATHOTO MOHMTOPMHIA
daxTruecKx IOCAeACTBUMIL, BbI3BAHHBIX
Ha STame BSKCIAyaTalli, MOXHO 6yaer
CMSITUNTD MX TIOCAeACTBMSI. B Hammern mpe-
3eHTaLM TIPeACTaBAeH 0630p OCHOBHBIX
BO3AEVICTBII BeTPOBOM SHepreTVKy Ha 6110-
pasHoobpasme, obHapyXeHHbIX B EBporne, a
TaKXXe PacCMOTPEHbI OCHOBHbIE ITPYMEHSI-
eMble Mepbl IO CMSIYEHIIO MOCA€ACTBUIA
¥ MOHMTOPMHTY, YTOOBI Ipu paspaboTke
sTOM TexHoAorym B Kaszaxcrane MOXHO
6BIAO MCTIOAB30BATh AYUIINE CYLIECTBYIO-
LIVie 3HAHMsI B KA4eCTBe OTIIPABHOM TOUKIML.

XKEN ANEKTP CTAHUUANAPbBIHbIH KYCTAP MEH XXAPKAHATTAPFA
OCEPI: XXOCMNAPIAY, HEI3r1 3EPTTEYJEP, 9CEPNEPIH A3AUTY XXOHE
MOHUTOPUHI
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CoHFbI OHXBIAABIKTA OVKiA 3AeMAe KeA
SHePTUSICBI OVKiA 5AeMAe OopacaH 30p Aa-
myAaH oTTi. Tex Eyponaasix Oaaxrer (EO)
KapactbIpcak, Tek 2021 xpiabr 11 I'BT op-
HaTbhlAFaH. bipax 2022-2026 >Xblapapra
apHaAFaH OOAXXaMAap OAAH Aa KOFapBI.
EO-mpIH 27 eainiH TOOBIHa FaHa Hasap
ayhapcak, OHAA XXeA 3AeKTp KyaTbhIHBIH
opTallla XBIAABIK OpHATbIAFaH KyaThbl 18
I'Br 6oraabl aem kvTiayae. Kasakcranaa
XeA SHepIMsICHI 3ipre a3 raHa )kobarapaa
XV3ere achIpbIAABI, AeTeHMeH OHbBIH Ke-
HeIoiHe VAKEeH MVMKiHAikTep 6ap. Ykimer
XeA SHepreTMKachlH AaMbITyAbIH 2030
KBIAFA AeliHTi 6aFAapAaMachblH 6exiTTi,
oHaa 2 I'Br (mamamen 400 xen TypbuHa-
CbI) OpHATy Ke3aeATeH. bipak TexHoAOrMs
broaAyaHTVpAiAikKe, acipece KvcTap MeH
XapKaHaTTapfa 5Cep eTIell KOoMMaliAbl.
bva TomTrapra scep eTeTiH Herisri scep-
Aep: ©CIMAIKTepAl >KOIoFa 6alAaHbICTBI
TIpIIiAIK eTy OpTachIHBIH TiKeAel >KOFa-
AYBI; XXapblK MeH Iy 5CepiHeH TipIIiAix

€Ty OpTachbIHBIH HalllapAaybl; MeKeHAey
OPTacChIHBIH OOAIIEKTEHYi; ballAaHBICTBIH
JKOFaAybl MeH XXepriAiKTi >XsHe ©HipAiK
Xabarpl TabuFaT KeIi-KOHBIHA KeAepri
scepi; Tikeael COKTBIFBICYAAH Kasza OOAY
(HeMece >XapkaHaTTap >XaFrAalbIHAA aT-
MocdpepanbIK Xapakar), HeMmece OIIOp-
TYHUCTIiK XBIPTKBIIITAPAbIH TaparblHaH
KBIPTKBIIITHIK A€HTeVAIH XKOFapbIAaybl.
Ocpbinaiiiia, Tek >Kocmapaay, >akchbl
facTamKel 3epTTeyAep, eH TaHbIMAA 3cep-
AepiH azaliTy IIapaAapbIH KOAAAHY >K5He
olepallMsIABIK Ke3eHAe TybIHAAFaH HaKTbI
SCepAEpAIH AdAMe-A3A MOHUTOPMHIL ap-
KbIABI FaHa OAApPABIH CAaAAAPBIH a3aliTyFa
6oraabl. Bizair Mpe3eHTalMsI XeA SHep-
rusichIHbIH Eypomaaarel 6MoaAyaHTVPAL-
Aikke Herisri scepAepiHe HIOAY bepiAreH,
coHbIMeH 6bipre, Kasakcranaa ochkl TexHo-
AOTMSIHBI AAMBITY VILIH eH >KaKchl bap 6i-
AlMA] 6acTanKbl HVKTe peTiHAe nalipaAaHy
VIIiH KOAAQHBIAATBIH HETi3ri a3aliTy X3He
MOHUTOPVHT IIapaAapbIH KapacTbIPaABbI.



