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BOJHBIE PECYPCBI B YCJIOBUAX U3BMEHAIOIMEI'OCSH KJIMMATA
(OBPA3OBAHUME U HAYYHBIE UCCJIEJJOBAHMUS)

benopycckuii rocygapCTBEHHBIM TEXHOJOTHMYECKHUNM YHUBEPCUTET HAa MPOTSIKEHUU BCEU
cBoell Oornee yeM 85-TeTHEN MCTOPUM 3aHUMAET BeAyIIUe MO3UIMHU B 00pa3oBaTeNbHON U Hayy-
HOM cdepax. CeroHs OH SIBISETCS YHUKAJIbHBIM, IHHAMHYHO Pa3BUBAIOIIMMCS HHHOBAIIMOHHBIM
Y Hay4YHBIM LIEHTPOM.

BI'TY ToTOBUT CHENMATUCTOB AJIs MPOU3BOACTBEHHON U COIMAIBHOM c(hep YKOHOMHKH 10
32 crenuanbHOCTH W 62 CHenHMaTu3alusIM BBICIIETO 00pa30BaHUs MEPBOM CTyneHH, 37 crenu-
QJIBHOCTSIM BTOPOM CTYNEHM (MarucTparypsl), 27 CIEHHUaIbHOCTSAM CPEIHEr0 CHELUAIBHOTO U
poeCCHOHATTBHO-TEXHUUECKOTO 00pa3oBaHMs, 9 CIEHATBbHOCTSAM MEPENnoJroTOBKH KaaApOB U
26 Hay4yHBIM CIIELUAIBHOCTSM B aCIIMPAHTYPE U TOKTOPAHTYPE.

VYHHUBEpPCUTET UMEET BBHICOKMI MEXIYHApPOIHBII aBTOPUTET, sIBIAETCS 0a30BOM opraHu3a-
el rocygapets CHI' mo oOpa3oBanuio B 00JIACTH JIECHOTO XO3SHUCTBA M JIECHOW MPOMBIIILICH-
HOCTH, CepTU(UIIMPOBAT CBOIO cHCTeMy MeHemlxkMeHTa kadecTBa (CMK) B HarnmoHanbHOU U
HeMelKkol cucreme akkpeaurtanuu DGA.

BI'TY ocymecTBisieT MOArOTOBKY MHKEHEPHBIX KaJpOB B paMKaX OCHOBHBIX HAllPaBJICHUIA,
paccMaTprBaeMbIX Ha JaHHOM DPopyMe, [0 CIEAYIOIUM CIIEHUATBHOCTAM U CHEUATU3ALMSIM.

[ToaroroBka HMHXEHEPOB-XMMHUKOB-3KOJIOTOB MO CHEHHATBHOCTH «OXpaHa OKpyKaroleu
Cpebl M pallMOHAIBHOE UCIOJIb30BaHUE IPUPOIHBIX PECYPCOBY OPHUEHTHPOBAHA HA IEATEIBHOCTD,
HaIpaBICHHYI0 Ha oOecreueHHe KOMIUIEKCHOTO M PallMOHAJBHOTO HCIOJIBb30BAaHUS CHIPHEBBIX,
TOIUIMBHO-3HEPI€TUYECKUX PECYPCOB, BOAHBIX PECYPCOB, HCIOJIB30BAHHUE PEKPEALMOHHOIO IIO-
TEHIIMaja BOJHBIX 00beKTOB benapycu, MOHUTOpPUHTa TOBEPXHOCTHBIX U MOA3EMHBIX BOJI, COXpPa-
HEHUE M YJIy4IIEHUE KaueCTBa OKPYKAIOIIEH Cpelibl, KOHTPOJIb U HOPMUPOBAHUE BO3ACUCTBHS Ha
OKPYKAIOIIYIO CPENy Ha YPOBHE NPEINPHUITHIA U TEPPUTOPHATIBHBIX KOMIUIEKCOB.

CrennanbHOCTh «BHO3KONIOTHSA» paccMaTpuBaeT MPOIECCHl MOHUTOPUHTA U OMOTECTHPO-
BaHUS COCTOSIHUSA OKpY>Karoulel cpeibl, OMONECTPYKIUU 3arpsS3HEHHM, MUKPOOHOTO CHHTE3a
OMOJIOTMYECKH aKTUBHBIX BEIIECTB M3 OTXOJI0B MPOU3BOACTBA, OMOJOTHYECKOW OUMCTKU CTOKOB
Y BO3IYIIHBIX BHIOPOCOB, YTHJIM3AMK U OUOAETPaJallii OTXO/I0B MIPOMBIIIJIEHHOCTH U CEJIbCKO-
ro X034KCTBA.

CrenmanbHOCTh  «OHEprod(pPeKTUBHBIE TEXHOJOTUU U DHEPreTUYECKUl MEHEIKMEHT»
OPHUEHTHPOBAaHA HA U3Y4YEHHUE TEIJIO3HEPIeTUKH, JIEKTPOIHEPreTUKH M HETPAJAUIIMOHHON HEp-
TeTUKH, IPUHATHE ONTHUMAJbHBIX YIPaBICHUECKUX PEUIeHUH 1Mo 3(PPEeKTUBHOMY HEPrOUCIIOIb-
30BaHUIO, MPUMEHEHUIO NPOrPECCHUBHBIX METOJOB NPOTHO3WPOBAHUSA, IUIAHMPOBAHMS, Y4eTa,
KOHTpPOJISI M aHaju3a HHEProMCIONIb30BAHUS MPOU3BOJCTBEHHBIX cucTeM. [lomumo dyHmnamen-
TaJIbHOM MOJATOTOBKU MPEIYyCMOTPEHBI JTONOJHUTEIbHBIE IUKIbl KYpCOB, CBSI3AHHBIE C 3HEPIO-
cOeperarmuMy TEXHOJIOTHSAMU B 00JacTH XUMHH, NMPOU3BOJCTBA CTPOUTENBHBIX MaTEepPHAJIOB,
3aroTOBKH U MepepabOTKU JPEBECHUHBI.

[IpombinenHocts PecyOnuku benapych MCHBITBIBaE€T MOCTOSIHHYIO MOTPEOHOCTH B MH-
KEHepax CcnenuaibHOCTH «TeXHOIOorus 3JIEKTPOXUMUYECKUX MTPOU3BOJCTB» CO ClIeNHAIA3aluen
«DIIeKTpOXMMHUYECKasi OYUCTKA CTOYHBIX BoI». I[IpodeccronanbHas MmMOAroToBKa HWHKEHEPOB-
XUMHUKOB-TEXHOJIOI'OB M0 JAHHOM CHEUAIbHOCTH OPUEHTHUPOBAHA HA OPraHU3alUI0 U PYKOBOJI-
CTBO BCEMHU BHUJaMU padOT MO TEXHOJIOTHUH OYHCTKH 0CO00 OMACHBIX 3arpsA3HEHHBIX BOJ.

[ToaroTroBka M BBIMYCK CNENUAINCTOB MO CIEHUATBHOCTH «JIecHOE X0341CTBO» MO3BOJIAET
yMeJIO MCHOJIb30BaTh JIECHbIE OOraTCTBa M MPOBOJUTH MX BOCIHPOM3BOJCTBO, CO3/1aBaTh BOJO-
OXpaHHbIE U MPUPOAOOXPaHHbIE Jeca | kaTeropuu oxpaHbsl. ITO BeChMa CJIOXHas 3a1aya, Tpedy-
I01asi 3HAaHUM B CaMbIX Pa3IUYHBIX OOJACTAX: OT AKOJIOTUH U OOTaHUKHU IO a3POKOCMHYECKUX
METOJ0B M MH)XXCHEPHOU I'€0JIe3UH, OT T€HETUKH U CEJEKIMH JIECHBIX PACTEHHUU 10 TEXHOJIOTUI
MeXaHUYecKol o0pabOTKU JPEBECHUHBI, OT MEXAHUKH MAlllMH U MEXaHU3MOB /10 OMOJIOTHH Jiec-
HBIX 3BEPEHl U NTHII.



B BI'TY ocymecTBisieTcss HOArOTOBKA KAaApOB IO clienuanbHOCTH «TypusMm U npupomno-
MOJIb30BAHUE», KOTOpas 00ecredyrBaeT IMOATOTOBKY CIHEIUAINCTOB, BIAACIONIMX BOIPOCAMHU
MIPOSKTUPOBAHMSI ¥ CO3AaHUS OOHEKTOB IKOJIOTUIECKOTO M OXOTHUYBETO TypHU3Ma, TPaHCTPaHHY-
HOTO COTPYJHHYECTBA B 00JIACTH OXPaHbl U UCIOIb30BaHUS TPAHCTPAHUYHBIX BOJIHBIX OOBEKTOB,
OpraHu3alMy U MPOBEACHUS TYPUCTUUECKUX MEPOINPUATUM, TPOU3BOACTBO U PEANM3ALUNA YCIYyT
B TYPUCTUYECKHX OPraHU3alMIX, HAIMOHAIBHBIX MMapKaxX W 3all0BEJHUKAX, JIECOOXOTHUYBUX XO-
31CTBaX, HAyYHO-UCCIIEI0BATEIbCKUX, MPOU3BOACTBEHHO-KOMMEPUECKUX M 00pa30BaTEIbHBIX
YUPEKICHUSX.

AKTyaJllbHbIE€ BOIIPOCHI BOJIOMOJATOTOBKH, OYUCTKH CTOYHBIX BOJ M OCAJIKOB paccMaTpuBa-
I0TCA B JUCIUILIMHAX 00pa30BaTENbHBIX TPOrPaMM JOMOJIHUTEIHHOTO 00pa30BaHus B3POCIBIX.

Y4eOHBIMH TUTAHAMU Psiia CTICUATBLHOCTEN MEePETOrOTOBKU PYKOBOISIINUX PAOOTHHKOB U
CHELUAIUCTOB MPEAYCMOTPEHBI JTUCLUMIUIMHBI [0 BOIPOCAM 3KOJIOTMU U KOHTPOJISI COCTOSIHMS
OKpY>Karollle cpeibl Ha MPEANPUITUIX MPOMBILIICHHOCTH. B IUIJIOMHBIX MPOEKTaX MO CHELU-
ANBHOCTH «XMMHUYECKAs] TEXHOJIOTUs HEOPraHWYECKHX BEIECTB, MATEPUATIOB M W3IEIHI) BbI-
MOJTHEHBI PAa0OTHI MO CO3/IaHUI0 U BHEAPEHHIO COBPEMEHHBIX YYAaCTKOB BOJOMOATOTOBKH H
OUYHCTKHU CTOYHBIX BOJ Ha BEAYIIMX NPEANPUATHIX XUMUYECKON MPOMBIIIIEHHOCTH U IPOMBIIII-
JIEHHOCTH CTPOUTEIBHBIX MAaTEPHAJIOB.

Bormpocsl BOJONOArOTOBKM M BOJOOYHMCTKH TaKK€ PACCMATPUBAIOTCA B paMKax MPOrpaMM
MOBBILIEHUS KBATU(PUKALMN CHEIMATMCTOB JIECHONW nepeBooOpabdaThiBarolieil, XUMUUECKOH, M0-
nurpaduyeckoi oTpaciaei MPOMBIIUICHHOCTH. Y CIICIIHO PEaU3yIOTCs CIIEAYIONIIe POrpaMMbl
MOBBIIEHUS KBaTU(UKALNU:

— «TexHOoNOrus 3MEKTPOXUMUUYECKUX TPOU3BOICTBY;

— «OKojoruueckas OMOTEXHOJIOTUSY;

— «OxpaHa OKpy:Karollen cpeab»;

— «Texnonorus cynbdaTHON OEICHOM HEITIOI03bIy;

— «TexHoJIorus INIUTHBIX MaTEPUATIOBY.

C pa3BuTHEM MHHOBALIMOHHOW SKOHOMHKHU U phIHKA WH(GOPMAIMOHHBIX TEXHOJIOTUN BO3-
pocia motpedHocTs B MT-cnenmanucrax. B yHuBepcuTere BeneTcs MOArOTOBKA HHXKEHEPOB-
MPOrpaMMHUCTOB Ha (hakynbTeTe MH(POPMALMOHHBIX TexHoioruil. [lpakThyecku Bce oTpaciau
HAI[MOHATILHOM YKOHOMHKH (JIECHOE WM CEIhCKOE XO3SUCTBO, JIECONPOMBIIUICHHBI KOMILIEKC,
TPAHCIOPT, T'eOJOTUSl U pa3paboTKa IMOJIE3HBIX MCKOMAEMbIX, Pa3JIMYHbIE TOCYAapCTBEHHbBIE
CITy’KOBI, apMUsl, MIJIUIIUS U T.1I.) HY)KJIAIOTCS B MPOTPAMMHOM TPOAYKTE, CO3AaBaEMOM OTEUe-
CTBEHHBIMHU Iporpammuctamu. [locinenHee oueHb BaKHO Il Halled CTpaHbl C TOYKH 3PEHMS
obecriedeHrss MH(POPMAIIMOHHON O€30IMaCHOCTH HCMOJIb3YyEeMBIX TEXHOJOTMH M HPOTrPaMMHBIX
CPEICTB, UTO MO3BOJISET MPOTPAMMHO PEATU30BbIBATh BaXKHEUIIINE CUCTEMBI B 00JIACTH OXPaHbI
OKpY>KaloIllel Cpelibl ¥ PallMOHAIBHOIO UCIIOJIb30BAaHUS IPUPOIHBIX PECYPCOB.

B BI'TY ¢ynkimonupyet 34 yueOHO-HayuHO-TIpon3BoAcTBeHHBIX 1eHTpa (YHIIL) u 18 ¢u-
TranoB Kadenp YHUBEpPCUTETa Ha MIPOM3BOACTBAX U B OPraHU3AIMSIX PECITYOIMKH — 3aKa3unKax Kaj-
poB U 12 HAy4YHBIX OTpaCI]EBBIX JTaOOPATOPHA U HAYYHO-HUCCIIEAOBATENLCKUX Jadopartopuii. B 2017
roy cosfansl Guiamansl Kageap Ha 6asze ['ocynapcTBEHHOr0 Hay4HO-TIPOU3BOJCTBEHHOTO OOBEIH-
nenus «HITL HAH benapycu o 6uopecypcam», ['ocynapcTBeHHOTO MPUPOIOOXPAHHOTO YUPEKIC-
Hus «Pecnyonukanckuii nanmmadTHLIN 3akazHuK «Hammbokckuii», Y11 «MUHCKBOTOKAHAI.

Mp1 ’KHBEM B TIEpHO]T M3MEHEHU KaumaTa. B mocnegnue 25 ner cpeansis riaodaabHas TEM-
neparypa Bo3pactana co ckopocteio 0,19 °C B necaruneTne, 4To XOpOIIO COrIacyeTcsi ¢ poCTOM
KOHIIEHTPAllU MapHUKOBBIX Tra30B. Kakaplii Tof MocieqHero NecATUIeTUs ObLI CPpeau CaMbIX
TEIUIBIX JIET ¢ Hayala HHCTPYMEHTAIbHBIX HAOMIOEHUH. Y CHIIMBACTCS TassHUE JIbJOB, CICICTBUE
YEro SBJISCTCS MOBBIIIICHUE YPOBHS MOPs (mpuMepHOo Ha 3,4 mm /T ¢ 1993 1.).

Habnrogaemoe B mocneiHue AECATHUIICTHS TOTEIICHUE CBA3BIBACTCS B TOM YHCIIE U C U3ME-
HEHUSMU B T7I00a7IbHOM THIPOJIOTHYECKOM LIUKJIIE, TAKUMH Kak:

— YBEJIMYECHHUE COZIep KaHuUs BOJSTHOTO mapa B atMocdepe;

— U3MEHEHUE PEKNMA, MHTEHCUBHOCTH U SKCTPEMAJIbHBIX BEJINYMH OCAJIKOB;

— YMEHBIIECHHE CHEXHOTO MMOKPOBa U NIMPOKOMAcIITaOHOE TasiHUE JIbJA;



— U3MEHEHUS B TOYBEHHOM BJIare U MOBEPXHOCTHOM CTOKE.

B cBoro ouepens maHHbIC HAOMIOACHUN U PE3YJIbTaThl MOJICTHPOBAHUS CBUICTEIHLCTBYIOT O
TOM, YTO PECYPChI MIPECHOM BOJIbI MOJBEPKEHBI 3HAUUTEIILHOMY BO3JEHCTBUIO B pe3yJbTaTe U3-
MeHeHusl kiauMmara. CleCTBUEM 3TOrO SBIISIIOTCS HETATUBHBIC MMOCIEACTBUS UISI SKOHOMHKHU
OOJIBIIMHCTBA CTPaH U MHOTHX dKOcHCcTeM. OpraHbl UCMOTHUTEIBHON BIACTH HE CMOTYT paspe-
mUTh Hanbosiee 31I000HEBHBIC ILEIM YCTOWMYMBOTO pa3BUTHUS 0€3 KapAWHAIBHOTO CIBUTA B
YIpaBJICHUU BOJAHBIMU PECYPCAMU.

3a 20-e croieTHe KOJUYECTBO OCAJIKOB, BBINABIIMX HA MOBEPXHOCTh CYIIH, B OCHOBHOM
YBEIUYWIOCHh B BBICOKMX CEBEPHBIX MIMpPOTax. YacToTa CUIIBHBIX OCAJKOB YBEIWYWIACH Ha
OoNbIIMHCTBE TeppUTOpUi. B riobamsHOM MacmiTabe, Momaas CyIu, KOTopas KiacCupuuupy-
eTcs Kak o4eHb cyxas, ¢ 1970-x rogoB yBenuyuiach 6osee ueM BABOE. 3HAUUTEIFHO YMEHbBIIH-
JIUCh 3arachl BOJbI B TOPHBIX JIETHUKAX U CHEXXHOM MOKpoBe CeBEpHOTo MOJIyIIapus.

ITo mporuozam, k 2050 r. muomans Cymy, NOABEPKEHHAsl pacTyLIEMy BOJHOMY CTpeccy,
Oyner Ooyee 4yeM B JBa pasa MPEBHINIATH IUIOMIAL C OCIA0EBaIONUM BOAHBIM cTpeccoM. [lox
BOJHBIM CTPECCOM, KaK U3BECTHO, TOHUMAIOT HEIOCTATOK BOJIBI MPUEMIIEMOTO ISl TOTPEOICHUS
(Ipexie BCero MUTHEBBIE U XO3SHCTBEHHO-OBITOBBIE HYXK/bI) KauecTBa. OH XapakTepus3yeT WH-
TEHCUBHOCTb MCIIOJIb30BaHUS 3allacoB IPECHOW BOJBI M ONPEENIAETCS KaK MPOLIEHTHOE OTHOIIIE-
HHUE BaJIOBOTO BO03200pa K COBOKYITHBIM BO30OHOBIISIEMBIM PECypcaM MPECHOM BOJBI.

CoBOKyNHOE BO3EMCTBIE U3MEHSIOLIETOCS KIMMaTa, pocTa YMCIEHHOCTH HapoJOHAcee-
HUS 1 ypOaHU3auu BeAET K TOMY, YTO CIIPOC Ha BOAHBIE PECYPCHl OyJET pacTh, B TO BpeMsl Kak
WX TPEMJIOKEHNE CTAHOBUTCS BCe 0OJiee OTpaHMYCHHBIM M HeCTaOWIbHBIM. JleQUIIT BOIHBIX
PECYPCOB B COYETAHUU C IPYTHUMH (PAKTOpAMU MOXKET MPUBECTH B PAZC PETHOHOB K CHIDKEHUIO
temnoB pocta BBII, HekoHTpomMpyeMoi MUTpaluu 1 KOHPIUKTaM.

bonsmmHCcTBOM KitmMaTaeckux Mozeneit aist XXI Beka NporHo3supyercs: yBeIn4eHue 0cal-
KOB B BBICOKUX IIMPOTaX U B HEKOTOPHIX YACTAX TPOMHUKOB, H YMEHBIIIEHUE B HEKOTOPBIX CYOTPO-
MUYECKUX U 0oJiee HU3KUX CPEIHEUINPOTHBIX pernoHax. [IporHo3upyercs yBelIu4eHne HHTEHCHB-
HOCTH Y 4aCTOTBI OCAJKOB, UTO IMOBBICUT PUCK HABOJIHEHUH U 3aCyXH BO MHOTUX pallOHAX.

Pacuetsl mokaseiBaroT, yTo Ha Ceepe EBpazuu k 2050 r. ux yactora Bo3pactaet B 2—4 pa-
3a, a k 2100 r. — B 3-5 pa3. Hanpumep, aHOMaabHO CHJIBHBIE MaBOJKH WJIM «BOJIHBI >Kapbl»,
BcTpevaniuecs pas B 20 net, OyayT kaxaeie 4-6 net (M3menenne knumata: 0630p Ilaroro ore-
HouHOro nokiana MI'OUK. M.:2014).

Jlnst yenoBuii benapycu npu u3MeHEHUH KiMMaTa HauOOJIBIINIA PUCK CBSI3aH C HABOIHCHH-
sIMU. AHanIu3 JaHHBIX 0 HaBoAHEHUAX 1845 m 1931 rr. mokassiBaeT, 4To Ha TeppuTopun bemapy-
CH BBICOKA BEPOSTHOCTH (POPMHUPOBAHUS B OymyrieM M 0Oojee KaTacTpoPUUIECKHUX TMaBOJKOB U
nosioBoui. Takas cUTyalusi BO3MOXHA IPHU YCUJICHUH aHTPOMOTeHHON Harpy3KH Ha BojocOope
1 00yCJIOBJI€HA C TUAPOJIOTHYECKON TOUKH 3PEHUS CYIIECTBEHHBIM M3MEHEHHEM YCIIOBUH (op-
mupoBanus croka (Illectoe HanmonansHoe coobmieHue Pecryonuku benapycsh Onenka ys3BUMO-
CTH, BO3JICHCTBUS U3MEHEHUS KJIMMAaTa U MEPHI MO aJanTaluu.)

ITo HekoTopsIM o1teHKaM k 2025 romy Gosee 2,8 MuuMapa0B roaei 48 ctpan Mupa Oyner
UCTBIThIBaTh HEXBATKY BOAbI. K 2050 romy KoJIMYeCTBO J10/AEH, MOCTOSHHO MCIBITHIBAIOIINX HE-
XBaTKY BOJIbI, MOKET IOCTHYb 7 MUJUTHAPAOB.

OskupaeTcs, YTO MOBBIIICHUE TEMIIEPaTypbl BOJbI B COYETAHUM C MOBBIIIEHUEM YaCTOTHI
AKCTpPEMAaJIbHBIX SIBJICHUH (B TOM UMCJIe HABOAHEHUS U 3aCyXH), OKaXKET HETaTUBHOE BO3JICHCTBUE
Ha KauecTBO BOJIbI M YBEJIMYUT €€ 3arps3HeHue (PoCT coaep KaHusi OMOT€HHBIX BEIIECTB, PACTBO-
PEHHOTO OPraHUYecKOro yriepoja, MaToreHoB, MECTULIUIOB, COJIEH U TEIUIOBOTO 3arps3HEHHS),
YTO HETaTUBHO CKAXXETCS HA COCTOSIHUH 3KOCUCTEM.

V3MeHeHHs B KOJIMYECTBE M KAaueCTBE BOJABI B OOJIBIIMHCTBE PETMOHOB, BHI3BAHHBIE H3Me-
HEHUEM KJIMMaTa, OKaXyT HEraTMBHOE BIMSHHE Ha 00€CHEYeHHOCTh MPOJI0BOJILCTBUEM, IIPOIO-
BOJIbCTBEHHYIO CTaOUIIBHOCTD, JOCTYII K MTPOJOBOJIBCTBHUIO U €0 HCIIOIb30BAHUE.

W3meneHue kiMMara BiHseT Ha QYHKIIMOHUPOBAHKE BOJAHOIO XO35HCTBA HA BCEX YPOBHSX,
BKJIIOYAsi TUIPOIHEPTETUKY, APEHAXKHBIE U OPOCHUTEIbHBIE CHUCTEMbI, CUCTEMBbl BOJIOCHAOXKEHUS
U BOJOOTBEACHUS. DTO BIUSHUE MPEXKE BCErO CKa3bIBACTCS Ha HKCIUTYaTAllMOHHBIX pacxoiax,
KOTOpBIE CYIIECTBEHHO BO3PACTAIOT.



s obecrieueHust yCTOMYHBOTO (PYHKIIMOHUPOBAHUS BOJHOTO XO3SHCTBA B yCIOBHSX W3-
MEHSIOIIETroCsl KITMMaTa He0OX0AUMO, YTOOBI cHCTEMa YIpaBJIeHHs Oblla aJaiTUPOBaHA K 3TUM
M3MEHEHUSAM U UX MOCIEACTBUSM JUIsl BOJHBIX PECYpCOB. DTO BO3MOXKHO B paMkax MHTerpupo-
BaHHOTO YmpaneHus Bogueivu Pecypcamu (MIYBP), kotopoe 0azupyercs Ha pe3yinbTarax Mo-
HUTOPHHTA, MO3BOJIAIOIIETO OLICHUTh OTKJIOHEHUS, CBSI3aHHBIE C M3MEHEHHEM KJIMMara, U HC-
MOJTK30BaTh UX TPHU Pa3paboTKe KPaTKOCPOUHBIX U M0JrocpodHbix Mep. MYBP co3gaer ocHOBY
JUTSl OCYIIIECTBJIEHUSI MEP IO aIallTallMM BO BCEX COLUAIBHO-3KOHOMHYECKHUX, IPUPOTOOXPAHHBIX
Y aJMUHUACTPATUBHBIX CUCTEMAX.

Anantanus mpeanoiaraeT pa3padoTKy cTpaTeruil, OpUeHTUPOBAHHBIX Ha CIIPOC U MPEJIo-
KEHUE BOJIHBIX PECYpPCOB; PAaCIIMPEHHUE HUCIOJIb30BAHUSA HPKOHOMHYECKHUX CTHUMYJIOB, BKIIIOYAs
y4eT pacxoja BOAbl U YCTAHOBJICHHE LIEHBI Ha BOJY, Pa3BUTHE PHIHKOB BOJIbI, YBEIMYECHHUE IO-
JIE3HOTO 00beMa BOAOXPaHUIINIL, TiepepacnpeaeseHust BOAbI U Jp.

HyxHO B KOpHE U3MEHUTH OTHOILIEHUE K BOJE, CTUMYJIHUPYS SKOHOMHIO BOJIBI B cdepe mpo-
M3BOJCTBA U MOTpebieHus. [[Bmxynmmu pakTopamu mpoiecca CHUKEHUSI BOJJOEMKOCTH TIPOU3-
BOJICTBA SIBJIIFOTCS U3MEHEHUSI B TEXHOJIOTMH, MOJENSIX MOBEICHHUS], IPUOPUTETAX COLMAIBHO-
SKOHOMHUYECKOI'O Pa3BUTHUS U AK€ U3MEHEHHUS B MOJIUTHKE. [[oIroBpeMEeHHOE BIUSHNE HA BOJIO-
noTpebiieHne MOTYT UMETh PEIlleHUs, 3aKIaIbIBaEMble B IPaIOCTPOUTENbHBIX IPOEKTaX 00IIero
IJITAHUPOBAHUSA — CXEMax KOMIUJIEKCHON TEeppPUTOPHATBHON OpraHu3alid BCEX YPOBHEW, T'eHe-
paJIbHBIX IJIaHAX HACEJIEHHBIX MyHKTOB. HeoOxoauMo mmpe UCmosib30BaTh sl OLEHKU 3¢ dek-
TUBHOCTH BOJHOM CTpaTErny rocyAapcTBa, MPOU3BOJCTBA U TEXHOJIOTUN TAKOM MOKa3aTesb, Kak
«BonmHbIN cien.

B 2014 rony MexmyHapoaHOW opraHW3aIueil cTaHaapTH3aIuy ObLT OMyOJIMKOBAH CTaHIAPT
ISO 14046:2014 «DOxonornveckuit MeHeMKMEHT. Boaubiil cinea. [TpuHune», coaepxaimii pexo-
MEHJAlMK TI0 U3MEPEHUI0 BOJHOTO clieda JUis KOMIIAHUN U TOCYIapCTBEHHBIX opraHu3auui. Pac-
YET BOJHOTO CJIE/a TO3BOJISIET OLICHUTD MOTEHIIMAIbHBIE PUCKU UCTIOb30BAHMS BOJIHBIX PECYPCOB,
BBISIBUTH HamOosee S(P(GEeKTUBHBIE CIOCOOBI CHMKCHUS BO3JCHCTBUS HA OKPYKAIONIIYIO Cpe-
1y, CBSI3aHHOTO C BOJIOTIOTPEOJICHHEM, TIOBBICUTE 3(PPEKTUBHOCTh YKOHOMHYECKOU AESITETHHOCTH.

BoaHoe X03siICTBO HE OTHOCHUTCSI K CEKTOpaM 3KOHOMMKH, XapaKpepU3YIOIIUMCS 3HAYH-
TEIHHBIMU BEIOPOCAMU TTAPHUKOBBIX Ta30B.

Tak, Ha ouncTHBIX coopyxeHusx meTan (CHa), BbIIenseTcs Ha WIOBBIX IUIOIIAIKAX, BO
BpeMsI TPAHCIIOPTHPOBKH M OYHMCTKH CTOYHBIX BOJ, IPH aHA’POOHOM COpaKMBAaHUU OCAIKOB
CTOYHBIX BOJI. OCHOBHBIM MCTOYHUKOM N2O SBIsSIETCSA OYMCTKA KOMMYHAJIbHBIX CTOYHBIX BOJI.
Oskupaercs, 9To BBIOPOCHI METaHa TOJIBKO M3 CTOYHBIX BOJ Bo3pacTyT mouTH Ha 50%, a N2O Ha
25% B nepuoa mexay 1990 u 2020 rr., 0cOGEHHO B OBICTPOPA3BUBAIOIINXCS CTPaHAX BOCTOYHOM
U 10KHOH yactell A3uu. B pa3BuBaronmxcs crpaHax u3-3a ObICTPOTO pocTa HACeJICHUsS U ypOaHH-
3anuu 0e3 mapauIeTbHOTO Pa3BUTH HHPPACTPYKTYPHI O OYUCTKE CTOYHBIX BOJ BeIOpochkl CHa
N20 u3 CTOYHBIX BOJ B OOIIEM BBIIIE, YEM B PA3BUTHIX CTpaHaX. Mcmombp3ys COBpEeMEHHBIE TeX-
HOJIOTUYECKHE PEIICHUs 1O OYHCTKE CTOYHBIX BOJ U 00paboTae OCaJKOB MOKHO 3HAYUTEIHHO
COKPATUTh BEIOPOCHI 3TUX MAPHUKOBBIX Ta30B MJIM CBECTH MPAKTHUECKU K HYIIIO.

Mepbl 10 CHIKEHHUIO BRIOPOCOB MAPHUKOBBIX Ta30B B Mpoiecce QYHKIIMOHUPOBAHUS BOIO-
X03MCTBEHHOTO KOMIUIEKCA J0KHBI BKIIOYATh:

— UCTIOJIh30BaHUE TEXHOJOTHUH OYHCTKU CTOYHBIX BOA U 0OpabOTKM OCaIKOB, MO3BOJISIO-
IIF€ CHU3UTH BBIOPOCHI MAPHUKOBBIX Ta30B, PEAM30BATh X DHEPTETUYCCKUN MOTCHIINAI ITyTeM
MPSIMOTO CXKUTaHUS WM Yepe3 MPOU3BOICTBO OHorasa;

— UCTOJIb30BaHUE TUAPOIHEPTETUYECKOTO MOTEHIIHAIA BOIHBIX O0BEKTOB;

— UCIOJIB30BAaHUE I'€0TEPMaIbHOM SHEPTUU;

— U3MEHEHUS B 36MJICTIONB30BAHUM U YIIPABJICHUH 3€MJIENOIBb30BAHUEM B YaCTH UCIIONb30-
BAHMS BOJIBI.

— BBIpaIllUBaHHE OMOIHEPTreTUYECKUX KYJIbTYp C UCIOJIB30BaHUEM OCAKOB;

— JIECOBO300HOBIIEHHE C HCTIOIb30BAHUEM CTOUHBIX BOJ JUISI OPOIICHHUS;



— UCIOJIb30BAaHUE OYMILEHHBIX CTOYHBIX BOJ ISl CEJIbCKOXO3SMCTBEHHOIO WJIM CaJ0BOrO
OpOIIIEHUS, PHIOOBOTHOTO XO3SHCTBA, UCKYCCTBEHHOT'O TOIMOJIHEHUS BOJOHOCHBIX TOPH30HTOB
WJIU IPUMEHEHUH B TPOMBIIIIEHHOCTH.

[ToBeimenne sHepreTudeckoil 3((HEKTHBHOCTH CHCTEM OYMCTKH IMPOU3BOJCTBEHHBIX U
KOMMYHaJIbHBIX CTOYHBIX BOJ| BEChbMa akTyaiabHO A benapycu. VMcnonb3oBaHue COBPEMEHHBIX
CUCTEM ad’palllH, TEXHOJOTHI OYUCTKH OT a30Ta aMMOHHMIHOTO, 00pa0OTKH OCAJKOB IMO3BOJSET
OUYHCTHBIC COOPYXKEHUS U3 JIOCTATOYHO KPYITHOTO MOTPEOUTENS IHEPTHH MPEBPATHTHh B OOBEKT,
CHOCOOHBIN (PYHKITMOHUPOBATH 0€3 ee MOTPEOICHHS U3 BHEIIHUX UCTOYHUKOB.

[Tpu BBEIOOpE TEXHOIOTHUECKUX PEHICHHUI TI0 BCEM MEPEUYHUCICHHBIM HAMPABICHHUSIM Ba)KHO
MIPOU3BOJUTH CPABHEHHE BO3MOKHBIX BAapPUAHTOB MPOEKTHBIX PEIICHUN C YYETOM BO3JIEHCTBHS
Ha KJIUMaT. DTO MO3BOJISIET CAENaTh MPOrpaMMHBIE MPOIYKTHI U 0a3bl IaHHBIX, B OCHOBY KOTO-
PBIX TOJIOKEHBI METOJIMKH aHalIM3a >KM3HEHHOTo Iukia (Hampumep, SimaPro, Umberto u np.).
OneIT IpOBEAEHUS TAKOTO CPABHEHMSI U METOAUKH nMerotes B BI'TY.

OpHO U3 HampaBIeHUN JAeATeNbHOCTH KoopauHAIIMOHHO-aHATUTHYECKOTO IIEHTpa 1Mo Ouo-
sHEpropecypcam, Kotopbiii co3nan B BI'TY sBisercss pacumpeHrne UCroib30BaHUsl OMOTa30BBIX
TEXHOJIOTUH, TOBbIIeHHE d()PEKTUBHOCTU NEHCTBYIOMIUX YCTAHOBOK, CPABHHUTEILHBIA aHATU3
MPOEKTHBIX PEIICHUI MO BO3IEUCTBUIO Ha OKPY>KAIOIIYIO CPEAy U Ha KIIUMAT.

CocrosiHue BOJHBIX PECYPCOB, THJIPOJIOTMUECKUN PEXKUM TEPPUTOPUU OKA3BIBAET CYIIIE-
CTBEHHOE BJIMSIHUE HA COCTOSIHME JIECHBIX PECYPCOB, KOTOPBIE BHOCST CYIIECTBEHHBIA BKIIAJ B
MOTJIOIICHUE YTJIEKUCIIOro Ta3a. /[ OleHKHU CBSI3U THAPOJIOTHYECKOTO PeKUMa TEPPUTOPHUH, HA
KOTOPOH MIIAHUPYIOTCS JIECOMOCAIKH, HEOOXOAUMO JIydIlle TIOHSTh BIUSHUE MACCOBBIX JIECOTIO-
CaJIOK Ha TMPOIECChl, (OPMUPYIOUTUE THIPOJIOTHUCCKHIA MK, TaKhe, KaK JOXKICBBIC OCAJKH,
IBAMOTPAHCIIUPALIUS, CTOK, HHOUIBTPAIUS U MONOJHEHUE MOA3EMHBIX BOJ. DTO MO3BOJIUT TPHU-
HUMAaTh B3BEIICHHBIC PEIICHUS, NAIONIHNE MAKCUMAIBHBIN PUPOT0OXPAaHHBINA AP (DHEKT.

Lenp u 3ama4n, onpenencHabie @opymMoM — BIpaOOTKA ONTUMAIIBHBIX PELICHUN 10 TOBbI-
meHnio 3(PpPEeKTUBHOCTH UCTIONB30BAHUS BOJIHBIX PECYpPCOB ISl HYKIl SdKOHOMUKH U WX OXPaHbI
OT UCTOIICHMS U 3arpsI3HEHUSI B YCIOBUAX MU3MEHSIIOLIETOCS KJIMMAaTa — COOTBETCTBYIOT «OCHOB-
HBIM HamnpablieHusM Hay4dHoi nesrenbHocTd BI'TY Ha 2016-2020 rr.», B 4aCTHOCTH, CIIEIYIO-
II1M HaIlpaBJICHUSM:

1) pa3paboTka METOIUK OIICHKA M KOHTPOJIS MOKa3areyieil BO3JACHCTBHS MPOU3BOJICTBEH-
HBIX 00BEKTOB Ha OKPYXAIOUIYIO0 Cpeay, TEXHUUECKUX M TEXHOJIOTMYECKUX PEUIeHUH oOpaleHus
C OTXOJaMH;

2) SKOJIOTHYECKast OMOTEXHOJIOTHS M MPOMBIIILIEHHAsT 0€30IMaCHOCTb;

3) noBbitienre 3¢G(GEKTUBHOCTH HCIOIB30BaHUS JIECHBIX pecypcoB PecmyOnmku Bena-
pych TMyTeM aJanTaluy JEeCOXO3AWCTBEHHOW JEeATEIbHOCTH K HM3MEHEHHIO IOTOJHO-
KJIINMAaTUYECKUX YCJIOBUM, COXPAHEHUS U YCUJICHUS POJIH JIECOB B OXpaHE 3J0POBbS IpaxkaaH U
YIIy4ILEHUSI COCTOSTHUS OKPY’KalOIEel Cpebl.

YHUBEpPCUTET BHICTYNAET B KayeCTBE T'0JIOBHOW opranuzanuu-ucnognurens ['HTII «Jleca
benapycu — ycroitunBoe ympaBlieHHe, HHHOBAIIMOHHOE Pa3BUTHUE, PECYPCHI», a TaKXkKe MOJIpPO-
rpamMmebl «l"anbBaHoTexHuka» ['TIHU «Mexanuka, MmeTamutyprus, IMarHoCTHKa B MalllMHOCTPOE-
HUWY. S SABJSAIOCH HAYYHBIM PYKOBOJUTENIEM MOAIPOrpaMMBbl «Y CTOWYMBOE UCIIOIb30BaHUE MPHU-
POIHBIX PECYpcOB U oxpaHa okpyxatomeit cpeas» ['HTII «IIpupomonons3oBanue U 3K0JI0ruye-
CKHE€ pUCKM». B paMKax JaHHBIX MPOrpaMM BBIMOJIHSIIOTCS MHOTHE MPOEKTHI, HAlpaBJICHHbIE Ha
paloHaIbHOE UCIIOIB30BAaHUE BOJHBIX PECYPCOB U OXpaHy OKPY KaIoLIei cpebl.

B pamkax BrlllieykazaHHBIX HampaBiieHud ydeHbiMH BI'TY ycnemHo pemaercs psan GpyH-
JaMEHTAJIBHBIX U MPUKIIAJHBIX TPOOJIEM U 3a1a4:

— crocoObl 0OpaIeHus ¢ 0CajJKaMi OYHCTHBIX COOPYKCHHMH KaHaim3aiuu B PecrmyOmnm-
ke benapyce;

— c1oco0bl KOMIUIEKCHON OLIEHKH TOKCHYHOCTH OCa/IKOB CTOYHBIX BOJI M MPOJYKTOB UX 00-
paboTKu;

— c1oco0 OYUCTKU CTOYHBIX BOJ MPOU3BOJICTBA U MPUMEHEHUS KapOaMu10(popMabIerui-
HBIX CMOJI OT (hopMasbAETHAA;

— u3Bneuenue ocdopa B mporecce 00pabOTKH OCATKOB CTOYHBIX BOJT;
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— HOBBIE MaTepHaIbl 151 OYUCTKU CTOUYHBIX BOJ OT MOHOB TSDKEJBIX METAJUIOB,;

— COBEpILEHCTBOBAHUE BOJHOI'O X0341CTBA IAJIbBAHUYECKOTO ITPOU3BOJICTBA;

— OMO9KOJIOTHYECKUN KOHTPOJIb 0€30MaCHOCTH CTOYHBIX BOJ;

— COpOCHTBHI I OYUCTKH CTOYHBIX BOJ U3 HEOTUTCOJIEPKAIIUX OTXO/IOB;

— OLIEHKa TOKCHMYHOCTH U JI€TOKCUKALMM CTOYHBIX BOJ METOJIOM OMOTECTUPOBaHUS IIO-
JBUKHOCTH KJIETOK;

— pa3paboTka nHGOPMAIMOHHO-AUATHOCTUYECKOM CUCTEMBI OXKHUBJICHHUS BOJHBIX OOBEKTOB
B TOPO/IE;

— MOJIy4eHHE IUTMEHTOB U3 OTPAOOTAHHBIX ANIEKTPOJIUTOB raJIbBAHUYECKOTO IPOU3BOJICTBA;

— U3MeNbUEHUE MOJIMMEPU3AMOHHBIX HOHUTOB B BEPTHKAIBHON LIEHTPOOEKHO-IIAPOBOIt
MEJbHHUIIE;

— MHTHOMPOBAHUE OCAJKOOOPa30BaHUs B BOJIOOOOPOTHBIX CHCTEMAax B MPUCYTCTBUHU Opra-
HUYECKHUX J00aBOK;

— UCIIOJIb30BaHUE BOJIBI B TPOM3BOJICTBE TUTUEHUYECKHUX MOIOIIUX CPE/ICTB;

— MPOAYKTHI B3aUMOJICHCTBUS TUTAHCOAEPKAIUX KOMIIOHEHTOB C THJIPOKCHUJIOM HATPHS B
YCIIOBHSIX THAPOTEPMATIBLHON 00pabOTKH;

— (hoTOKaTaTUTHUECKAss AKTUBHOCTh KOMITO3UTOB HAa OCHOBE HAHOJIMCIIEPCHOTO MOIU(ULIN-
POBAHHOTO AMOKCH]IA TUTAHA;

— BIUsIHUE He(PTEPOAYKTOB Ha MPOIEeCChl MUTpaIuu hochopa B LIIOBOH CMECH;

— BO3MOKHOCTH TIPHUMEHEHUSI CBEPXKAaBUTHPYIOLIUX allapaTroB B TEXHOJOTHSIX OYHCTKU
MIPOMCTOKOB;

— KaBUTAIlMOHHbBIE METObl PELUKIIMHTA IPOMBIIITIEHHBIX BOJI;

— CAaHUTApPHO-TUTMEHUYECKNX TPeOOBaHUI K MUTHEBOW BOJE MCIIOJIB3YyEeMOMN MpeanpUsThs-
MU MHIIEBON MPOMBIIIIEHHOCTH;

— 9KCIIEpTHAs CHCTEMa M aHAJUTUYecKas MOACUCTEMA, pealn3alns MaTeMaTHIeCKOi Moe-
JIM TIPOTHO3MPOBAHUS TTOCIIEICTBUI MPOJIMBa HE(PTETPOTYKTOB;

— TPAKTUYECKOE HCIOJIb30BAaHHUE YIIICPOJOACTIOHUPYIONIEH (PYHKLIUH JIECOB C MPUMEHEHHUEM
IIEJIEBBIX MEPONPHUSATHII IO BO30OHOBIICHHUIO U YXO/Iy 32 JIECOM;

— UCIIOJIb30BaHME PEKPEAlMOHHOTO MMOTeHIIMalIa BOJHBIX 00beKkTOB benapycu B Typusme;

— BOJIOOXpaHHBIE Jieca bemapycu.

VYuensivmu BI'TY pelieH psi BaXKHBIX HAYYHO-TEXHUYECKUX MPOOIIEM:

— 110 3aka3y HopBeKCKOTro yHHBEpCHUTETa €CTECTBEHHBIX HayK, pazpaboTaHa yueOHO-TIpOr-
paMMHasi JOKyMEHTAIHsI 10 YIIPABJICHUIO BOJHBIMU PECYypPCaMU;

-t OO0 «MMII3 I'mO6X» (ABCTpusl) IpPOAHATM3UPOBAHBI MPOCKTHHIE PEIICHUS IO
OXpaHe OKpY’Kalollel cpeibl, pa3paboTaHbl pEKOMEHJAIMU 110 BHECCHHIO JIOTIOIHEHUH (M3MeHe-
HUI) B MPOEKTHYIO JOKYMEHTAIUIO, MPEIOKEHUH 110 OpraHMu3alud MPOU3BOACTBEHHOI'O KOH-
TpOJISE B 00JIaCTH OXpaHbl OKPYXKAIOIEH cpelibl;

— pa3paboTaHO KOJOr0-3KOHOMUYECKOE OOOCHOBaHHME MPUBJICUCHHS CPEACTB 3KOJIOrMYe-
ckoro (onna PecryOnuku Ilonbma st puHaHCHMPOBAHUS MPOEKTOB CTPOUTENHCTBA M PEKOH-
CTPYKIIMM OYMCTHBIX COOPY)KEHUH, PacroyioKEHHBIM Ha TEPPUTOPHSIX, HaXOAIuXcsa B Oacceil-
HaX TpaHCTpaHWYHbIX ¢ [lonbiiel BOAHBIX 00BbEKTOB (PEK);

— st OAO «I'poano Azor», OAO «Mosbipckuii HIT3» pa3pabareiBatoTcsi HOBbIE BHICOKO-
3¢ deKTUBHBIE KOMITO3UIIUN UHTUOUTOPOB JUIsl IPUMEHEHHUSI B KaueCTBE CTAOMIMN3aTOPOB JKECT-
KOCTH B OXJIQXAAIOIIHUX BOJOOOOPOTHBIX HUKIIAX MPOMBIIIJICHHBIX MPEATPUSATHIH;

— 11 OAO «AMKOJ0p» — YHpPaBIISIIONIasi KOMIIaHUs XoJauHra»y, OAQO «Peunikuii MmeTus-
HBIM 3aBOJ» U Ap. pa3paboTaHa TEXHOJIOTUS MOJyYEHUS! TUTMEHTOB M MUTMEHTHBIX MacT U3 OT-
paboTaHHBIX TEXHOJIOTMYECKUX DPACTBOPOB HAHECEHUS 3allUTHBIX TaJlbBAHUYECKUX MOKPBHITUH,
MO3BOJISIIONIAs CHU3UThH BO3JEHUCTBHE rajbBaHMYECKOTO MPOM3BOACTBA HA OKPYXKAIOLIYIO Cpery
3a cyeT nepepaboTku OTpabOTaHHBIX TEXHOJOTHYECKHX PACTBOPOB I'aJIbBAHUYECKOTO MPOU3BOJI-
CTBa C MOJIy4YeHHEM UMIIOPTO3aMEeIaoNnIel TPOAYKIIMYA — MIUTMEHTOB U MUTMEHTHBIX MaCT;

— o0cnenoBaHbl OUUCTHBIE coopykeHHs 3A0 «AMKOIOp-DmacToMep» M BbIJJaHBI PEKOMEH-
JAITIH TI0 TIOBBIIEHUIO Y()PEKTUBHOCTH UX PAOOTHI;
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— 1o 3aka3y bapanoBnuckoe KVYIIII «BonokaHnam» ncciaenoBaHo BIUSHUE TPOU3BOICTBEH-
HBIX CTOYHBIX BOJ Ha OMOJIOTMYECKYIO OUMCTKY U pa3pabOTaHbl PEKOMEHAIMH TI0 00eCTIeYeHHUIO
ONTUMAJIbHBIX YCIOBUN OUMCTKH HA OYMCTHBIX COOPYXEHUSAX KaHanu3auuu r. bapanosuuu;

— 110 3aKa3y DKOJOro-IMPOCBETUTENBCKOrO yupexaeHus «bemkonapTHEpCTBO» UcCiIea0Ba-
Ha paboTa IeHCTBYIOMNX KOMMYHAIBHBIX OYUCTHBIX COOPYXEHHH OBITOBBIX CTOYHBIX BOJ U JIO-
KaJIbHBIX OYMCTHBIX COOPYKEHMI;

— MPAKTUYECKH UCIIOIb30BaHa YIIIEPOJOACIOHUpPYIOmast GYHKIMS JIECOB C MIPUMEHEHUEM Iie-
JIEBBIX MEPOIPUATHI 110 BO30OHOBJIEHHUIO U YXOY 3a JIECOM, KOTOPbIE 00ECIEUNBAIOT y4acTUE JIECO-
XO3sIMCTBEHHOM OTpaciu benapycu Ha yriiepoAHbIX pbIHKaX ¢ MHHOBALMOHHBIMU IIPOEKTaMU YCTOM-
YHMBOTO JIECONOIb30BaHUS U COKpPAIIEHHs] BBIOPOCOB YITIEKUCIIOTO ra3a ¢ I0OXOJHOCTBIO JIECHOTO XO-
3sictBa 70 100 miH. moin. CIITA exkeronHo;

— U3y4eHbl 0OCOOEHHOCTH MCIOJIb30BAaHUS MOTEHIIMANA MaJIbIX PEK pecryONuKu JUisl 1enei
Pa3BUTUS HKOJIOTUYECKOro BOgHOro Typusma B peruone I'ITY «HII «bpacnasckue o3epar;

— 1o 3akazy PVYII «benrocmec» Ha ocHOBe aHanu3a O0a3bl naHHBIX «JlecHoi (onn Pecryo-
muku benapyce» JaHa XxapakTepucTHKa BOJOOXPAaHHBIX JecoB benapycu;

— pa3paboTaHbl TEXHUYECKHE YCJIOBHS Ha OpraHWYECKOe yAoOpeHHue Ha OCHOBE 00e3BO-
KEHHOT0 COpPO’KEHHOTO OCajaKa CTOYHBIX BOA, moimyyaemoro Ha KIIYII «bpecrckuit mycopore-
pepabaThIBarOIINI 3aBOTY;

—mias OAO «bopucoBapeB», OAO «MoCTOBAPEB» U APYrUX AepeBOOOpaOATHIBAIONIUNX
NPEINpUATHA pecnyOInKH pa3pabaThIBalOTCs TEXHOJIOTMU OYMCTKU MPUPOJHBIX U CTOYHBIX BOJ
oT (hocdaToB KaNbLUN- 1 MarHUICOAEPKAIIUX OTXOI0B MPOU3BOICTBA U JP.

Jnst moBbIeHus 3pPEeKTUBHOCTH HAYUHBIX UCCIICAOBAHUI M KauecTBa MOATOTOBKU MHIKE-
HepHBIX KaapoB B BI'TY dyuaknuonupyet LleHTp Pu3nko-xuMUYeCcKUX METOIO0B HCCIIEIOBAHUSI.
B nacrosee Bpems B coctaB LleHTpa BXOIST BOCEMb J1aOOPATOPHIA:

— aTOMHO-a0COPOITMOHHON CTIEKTPOCKOTIHH;

— uH(ppaKpacHO! CIEKTPOCKOIHUH;

— MPOCBEUYHMBAIOIIEH 3JIEKTPOHHON MUKPOCKOIHUY;

— aHaJIM3a pa3MEPOB YACTHUIL U YIECIbHON IIOBEPXHOCTH;

— TEPMHUYECKOT0 aHAJIN3a;

— Xpomarorpaguu u XpoMaTo-Macc-CleKTPOMETPUH;

— PEHTT€HOCTPYKTYPHOTO aHAJIN3a;

— CKaHUPYIOLIEH MIEKTPOHHONU MUKPOCKOIIHH.

Exeromno xonmvecTBo riccinenoBanHbIX [lenTpoM 06pa3iioB mo 3asBkam BI'TY u BHemHMX
3aKa34uKoB cocTasiser 6onee 2000.
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ParnaBeepa Xapma, PhD

Hopeexckuii yHHBEpCHUTET €CTECTBEHHBIX HayK, HopBerus, 1. Oc

OTPULATEJBHOE BO3JENCTBUE U3MEHEHUA KIUMATA
HA BOJOCHABXEHHUE U OYUCTKY CTOYHbBIX BOJI
N EI'O BOSMO’KHBIE PEHHIEHUSA

Beenenne. Corinacao OOH, Bozia siBsieTcsl OCHOBHOM Cpefoi, 61aroapsi KOTOpol M3MEHEHHE
KJIFIMaTa BIIMSET Ha DKOCUCTEMY 3eMITH, a, CIIeIOBATENILHO, Ha KU3HEACATEILHOCTh U OJIarococTos-
Hue HaceneHus. [loBbIlIeHHbIE TeMIepaTypbld U3MEHEHUSI SKCTPEMAIbHBIX MMOTOJIHBIX YCIOBUM OKa-
3bIBAIOT BJIMSIHUE HA JOCTYITHOCTh U PACIPENICIIEHUE OCAJKOB, CHErOTAsHUS, PEYHBIX MOTOKOB U
TPYHTOBBIX BOJI. B OONBIIMHCTBE ClydaeB, HAMOOJIEE YSI3BUMBIMH SIBJISTIOTCS OSTHBIE CTPAHbI.

I'moGanbHas cpenHss Temneparypa yBeianumiack Ha 0,8 °C 1o cpaBHEHHUIO C JOUHAYCTPH-
albHBIMU BpeMeHamu. [1o cpaBHEHHUIO ¢ CpelHEN MUPOBOU TEMIIEpATypoi, Temneparypa B EBpo-
me gocturania OONbIIUX 3HA4YCHWU. MI3MeHeHWe KOJIMYecTBa OCAJKOB TOKAa3bIBACT MPOCTpPAH-
CTBEHHO-U3MEHstomuecs TenaeHuuu no EBpone. [lpumepom siBisieTcsi, €XKeroaHoe yBETUYEHUE
ocankoB B ceBepHoit yactu EBponbl Ha 10-40% u cHmxenue 10 20% B HEKOTOPBIX FOKHBIXEE
gacTax B XX Beke. Ha npotspkenun 20 cronerusi, B CeBepHbIX YacTsAx EBpomnblnpociexuBaeTcs
TEHJICHLIUSI BO3pACTaHUs T'OJOBOTO0 KOJIMYECTBA PEUYHBIX IMOTOKOB (B OCHOBHOM 3MMOIi), B HOx-
HBIX YacTsAX HaOmogaeTcs oOpaTHasi CHTyalusi — HeOONBIIOe CHIDKEHHUE. 3aMEUeHO 3HAYUTEIb-
HOE YCKOpeHHUe TasHHs eBponeiickux neaaukoB ¢ 1980 roma. B mociennue roasl HaOI0IAT0CH
00JIBIIIOE KOMYECTBO 0CATKOB (CHIIbHBIE M0 ) 1 HaBoaHeHui (OECD, 2013).

N3menenue kinMmara TakkKe MOXKET HUMETh IMO3UTHBHBIE MOCIEACTBUS; CYIIECTBYET PSJl
3HAYUTENBHBIX NMPEUMYIIECTB, KaCaTEIIbHO 3/I0POBbS U PA3BUTUS MPHU aJaNTalUUd K U3MEHEHHUIO
kiuMata. Harmpumep, cTumMys HanpsMyIO HalleJIMBaThCs Ha OoJiee BRICOKUN YpOBEHb 00CTyKUBa-
HUS JUIA T€X, KTO B HACTOSIIEE BpeMsl HE 00CTyKHUBaeTcs, 6€3 MPOX0KAECHUS MPOMEKYTOUHOTO
sTarna KOMMYHaJIBbHOTO ypoBHs yciyr. CocpeloTOUeHHOCTh Ha afanTaluyd K U3MEHEHUIO KIMMa-
Ta jenaer OOJbIIMKA aKLIEHT Ha HEOOXOJUMOCTU pEHIeHHs MPOOJIeM, CBSI3aHHBIX C YCTOWYHMBO-
CThIO BOJHBIX MCTOYHUKOB C CAMOIO Hayaja BO3HUKHOBEHHE HOBBIX MPOrpaMM, a HE B MOCJE-
CTBUHM BO3HUKIIUX MPo0eM.O0eCOKOEHHOCTh B CBSI3U C afanTaleid K U3MEHEHHUIO KJIMMara co-
3naeT OoJiee CHIIBHOE JIaBJICHHE JUIsl pallOHaIN3aIMi BbIOOpa TEXHOJIOTUH, KOTOpble OyayT uc-
MOJTK30BaThCA JIJIs1 o0ecreueHns ycTonunBbIx U 3¢ dexTuBHbIX yeryr (WHO, 2009).

[Ipu yBenmnuennn HaceneHus mupa Ha 50 % u ropoackoro HaceneHus Ha 30 % HaunHas ¢
2000 o 2050 rox B OOJIBIIMHCTBE CIIY4aeB MHUP CTOJKHETCS C OTPOMHBIMU MpoosieMamu. Boma
He sBiseTcs uckimodeHueM. [Ipu nannuuu meneeueM 0,3 % Bceil BOJIbI B BUJI€ TPECHBIX BOJI 1JIA
MOJIb30BAHUS YEJIOBEUYECTBA, a TAK)KE HEPABHOMEPHOTO HCIIONIb30BaHUS BOJbI, MHOTUE PETHOHBI
MHpa CTOJKHYJIHUCH C PU3MYECKUM M SKOHOMHUUYECKHM neduruTom yxe B Hadaie 217 Beka. Bo3-
NeiicTBre U3MEHEHHS KiuMarta eie O0oJblle YXYIIIUT CUTYalHI0 C CO3JJaHUEM IKCTPEMaIbHBIX
YCIIOBUH, KOTOpBIE NMPUHECYT KartacTpoduueckue nocienctBusi. CTOUT 0XuaaTh OecrnpeneeHT-
HBIM Xa0C U KPU3UC, €CITU Mbl HE OTBETUM ceifuac, 1eHCTBUSIMHU U JaTbHOBUIHBIMU MEpaMH.

JlanHast cTaThst TPUBOJUT 0030p BO3JACHCTBUII M3MEHEHUS KJIMMaTa OTHOCHUTEIbHOBOIPO-
COB BOJIHBIX PECYpPCOB, BOJOCHA0KEHUS U YIIPABJICHHS CTOYHBIMHU BOJIAMHU.

Yerbipe BO3AeHCTBUA M3MEHEHHUS] KJIMMATA, OTHOCAIIMECS] K BOAHOMY cekTopy. Ilo-
BBIIIIEHNE YPOBHS MOPS, YBEJIMUEHHUE U B TO )K€ BPEMsI CHH)KEHUSI KOJIMYECTBA OCAJIKOB, U TIOBbI-
LIEHHE TEMIIEPATypPhl — YEThIPE OCHOBHBIX BO3JEUCTBHUSA (CM. PUCYHOK), KOTOPbIE MOT'YT MOBJIU-
AThb Ha BOJIHBIE pecypchl, UHPACTPYKTYPY BOJAOCHAOKEHHUS U IPOLIECC OUUCTKH CTOUYHBIX BOJ.

Bausinue mnoBbllleHHsi ypoBHsI Mopsi. Bo mHormx mnpuOpexHbIx paiioHax EBpombr
Ha0Jt0/1aeTCsl MOBBILIEHHE a0COIIOTHOTOYPOBHSI MOPSI 0 CPAaBHEHHUIO C YPOBHEM CYILH, HO CY-
IIECTBYIOT 3HAYUTENbHbIE Pa3INuUsACpen CTpaH. [ 100anbHbIN cpeAHU YpOBEHb MOPS MOIHSII-
csa Ha 19,5 cm ¢ 1901 mo 2015 rox, co cpeaneit ckopocThio 1,7 MM/TOJ, HO CO 3HAYUTEIHLHBIMHU
JeKaaHbIMU U3MEHEHUsIMU. CKOPOCTh MOBBIIIEHUSI YPOBHS Mopsa ¢ 1993 roma, usmepeHHas ¢ 1no-
MOIIIBIO CITYTHHUKA, ObLTA BBIIIE, COCTABIISIS 0KOJI0 3 MM/roa. Cpenauii ypoBeHb Mops B 2015 ro-
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Iy OBLI caMbIM BBICOKHM 3a TOJ, 4TO B CBOIO o4epenb Ha ~ 70 mm Beime, yeM B 1993 rony. Ilo-
BBILLICHUE CPEIHEr0 YpOBHS MOps B TedeHue 21 Beka, ckopee BCcero, Mpou3ouaeT ObicTpee, ueM
B iepuon 1971-2010 (EEA, 2016).

Cpe,que M3MEHEHWE TEMNEPATYPRI NOBEPXHOCTH 3EMMNK

(no cpasHeHmo ¢ 1986-2005 ). Cpenmee
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I'1o6anbHOe M13MeHeHHe TeMIlepaTyPhI MOBEPXHOCTH 3eMJIH ()
U IJ100aJ1bHOE MOBbIIIeHHe YPOBHA Mops (0) ¢ 2006 mo 2100 rr.,
KaK 3TO0 OIlpe/ieJIeHO B MYJIbTUMOEJIbHbIX CUMYJISIIMSX.
Bce nuzmenenus orHocsares k 1986—2005 ronam (IPCC, 2014)

VYBenuueHue ypoBHS MOpPS MOKET CONYTCTBOBATh BO3PACTAaHHUIO COJEHOCTH B Tpydax
moJayu MHUTHEBBIX M OTBOJA CTOYHBIX BOJ B ciiecTBUe yreuek. Hambosee moporocrosimiue
MOBPEXJICHUS MOTYT BOSHHUKHYTH B CJIEACTBHE 3aTOIJICHUSI OYUCTHBIX COOPYKEHHUI, KOTOpbIE
HE MOTYT HapylaTh OCHOBHBIE NPOIECCHl BO BpeMs HABOIHEHHUH, a Tak)Ke JOPOTOCTOSIIUE
MOTPpeOHOCTH B 3aMeHe 000pya0BaHUs. ATanTallMOHHBIE MEPhI BKJIIOYAIOT B Ce0s1 mepemMerie-
HUE 00BEKTOB.

YBeaunueHnue KoJuvecTBa ocaakoB. [lociennue nccienoBaHusl MPOTHO3ZUPYET yBeJIUYe-
HUE KOJMYECTBA OCAJKOB Ha 5—15 % Ipu MOBBIIEHUH TEMIIEpaTypbl BO3yXa Ha Kaxaslid 1°C
(Pfahl etal, 2017). YuuTsiBas BO3MOKHOE TOBBIIIEHUE TEMIIEpaTypsl Ha 2—4 Tpaayca B OJvKaii-
M€ CTO JIET, 3TO MOXKET OBITh 3HAUUTENbHBIM yBeanueHueM. B 2016 roay, Bo BceM Mupe Hac4u-
ThIBaeTCs 384 HABOJHEHMM, YTO JEMOHCTPHUPYET 3HAYMTEIIPHOE YBEIMYCHHE KOJIMYEeCTBa Oe€l-
cTBUll 3a mocinenuue 35 ner no cpaBHeHuto ¢ 58 B 1980 romy. 200-400 MM mOX[s, KOTOPBIE
HaOJI01aTNCh B TE€UYEHHWE HECKOJbKHUX YacOB Ha Tepputopuu EBpombl mpuBenu K HABOJHEHHIO
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C pa3pyIIUTEIHHBIMU MOCIEACTBUSMU. B 11e710M, B OONBIIMHCTBE pernoHOB EBporbl Habm01aeT-
cs1 6osiee yacToe BO3SHUKHOBEHUE JI0XKIEH.

VYBe/In4YeHne KOJIMUECTBAa 0CATKOB TpeOyeT HHPPACTPYKTYpY, CIIOCOOHYIO MOTJIOMATh HIN
TPaHCIOPTUPOBATh JO0XKAEBYIO BoJy ObicTpee. bricTpas ypOaHu3amus mpuBesia K yMEHbIIECHUIO
MIPOHUIIAEMOM TSl BOJBI TJIOIIAAN 3€MJIM U BCJIEICTBUE — HABOJHEHUM, YTO YCUIMBAET BIHSHUE
M3MEHEHHUs KiauMaTta. B OONBIIMHCTBE €BpOMEHCKUX TOPOJ0OB mo-tipexkHemy umeercs 30—70 %
KaHaJTU3alMOHHBIX KOJUIEKTOPOB, TaK KaK OOJBIIOE KOJMYECTBO OCAJKOB MPUBOAUT K Ooiee da-
CTOMY MEpEeNnoIHeHHIO pe3epByapoB. OHU MPUBOAAT Kak K yuiepOy A HHPPACTPYKTYphI, TaKk U
K YBEJIMUEHUIO 3arpsiI3HEHUS CPECTB TPAHCTIOPTUPOBKH K MOTPEOUTEIISIM.

MHorue ropoja Hadald BHEAPSITh YCTOMYMBBIE TOPOJICKUE APEHAKHBIE CHUCTEMBI, TaKUE
KaK MOAXOASIINE IS 0CaJKOB JaHAMA(PThl, OTKPHITHE MOJ3€MHBIX KaHAJIOB, 3€JI€HbIE KPbIIIUA U
T.1. Heckosbko ropoioB aKTUBU3UPOBAIA CTPOUTEIBCTBO OTIEIbHBIX KAHAIM3AILMOHHBIX CETEH,
a TAK)K€ paclIMpEHUe KaHAIM3alUOHHBIX CETEH, 11 BO3MOKHOCTH BBIBO3a JIMBHEBBIX BOJ U3 I'O-
pojacKuX paitoHOB. OTHAKO, HEOOXOIUMBIN YPOBEHb HHBECTHUIINMN, CIUIIIKOM BBICOK, YTOOBI TOPO-
Jla MOTJIH cebe 3TO MOo3BOIUTh. HekoTopble TeKylire ucciaeA0BaHus MoKa3ail BO3MOKHOCTh 00-
Jiee ONTHUMAJIbHOTO HCIOIb30BaHUS MPOIYCKHOM CIOCOOHOCTH KaHAIN3aluU C MCIOJb30BaHUEM
METEOPOJIOTUYECKUX PATUOIOKATOPOB, MOJIENEH, OHIaiH-Ha0moneHuss U KoHTpouia. Konnenus
OCHOBaHa Ha TOM (hakTe, 4TO OOIBIIMHCTBO JOXKACH JIOKaIbHBI, TAKUM 00pa30M, B TO BpeMsl Kak
4acTh KaHAIM3aLWUU MEPErpy’X,eHa, Ipyrue 4acTh MOTyT UMETh pe3epB. Vcronb3oBaHHE UMEIO-
xcs 00beMOB MOKET OBITh JIy4llle, B CIy4ae COEIUHEHUS KaHaIU3aMOHHBIX CeTel MEXIy CO-
0011 1 BO3MOXKHOCTH UX JIMCTAaHIIMOHHOTO yrpasieHus (Ratnaweera, 2015).

Bo3neiicTBue Ha KoJM4ecTBO BoAbI. HecMoTpst Ha To, 4yTOo EBpona He siBnseTCs 3aCyllIv-
BbIM KOHTUHEHTOM, AC(QUIIUT BOJbI CTAHOBUTCS BCe 0OJIee YaCcThIM U TPEBOKHBIM COOBITHEM, KO-
Topoe 3aTparuBaeT He MeHee 11 % eBponeiickoronacenenus u 17 % teppuropun EC. Haunnas ¢
1980 roma, uncio 3acyx B EBporne yBeIu4yuiaoch, ¢ MOCAEAYIOIUM yYBEIMYEHUEM 3aTpaT, KOTO-
pbie onenuBatoT B 100 mupa. eBpo 3a nociaegnue 30 ner. OgHa U3 XyaUIux 3acyX Mpou3omuia B
2003 roxy, ona 3atponyia Tpeth Tepputopun EC u 6onee 100 MumnoHoB venoBek. B mepuon ¢
1976 no 2006 rox uncio a0AeH U paioOHOB, MOCTPAIABIINX OT 3aCyXH, BO3pocio moutu Ha 20 %,
a CpenmHssl eXerofHasi CTOMMOCTh yBennuuiack B udeThipe paza (EU, 2010). Kumnp, bonrapus,
benbrus, Ucnanus, Utanus u ManbTa B HacTosiee BpeMs: UCronb3yioT A0 20 % unu Gomee ot
HX JIOJTOCPOYHBIX MOCTaBOK KaxKIblid rod. Kump, KOTOpsIii mocTpagan OT CUIBHOM 3acyXH, MO-
Tpebsit 6onee ueM 40 % cBOMX BO30OHOBISIEMBIX MOCTaBOK. Vcmonbp30BaHNe BOJbl B HEKOTOPBIX
ropo/Jax HaMHOT'O BBIIE, YEM B 3TUX CTPAHAX.

Heckonbko necsatuneruil Ha3an Oblia 03BydeHa mpobiieMa, HalleJIeHHas Ha yYMEHbILICHHE
KOJIM4ecTBa NmoTpedisieMoil Boabl. HekoTopble cTpaHbl yBEIMYMIM HUCIIOJIb30BaHUE 00€cConBa-
HUS, KaK METOJa OYMCTKH JUIsl MTOJIy4E€HUsI TUTHEBOW BOJbI, KOTOPBIM CTAHOBUTCS Bce Oosee J0-
CTYIHBIM H3-3a MCIIOJIB30BaHUS MEMOpaH C HU3KHUM 3HEPronoTpebIeHHEM U PeKylepaTopoB
sHepruu. Tak jxe, TOBTOPHOE MCIOJIB30BaHUE BOJIbI CTAHOBUTCS Oosiee momyispHbM B EBpore,
HO HEOOXOJMMO TPOUTH IOJTHH MyTh, YTOOBI JTOCTHYb TOTO, YTO CMOTJH HEKOTOPHIE APYTUe
cTpaHnbl, HampuMep, CuHramyp, KOTOpslid mpou3Boaut 6onee 40 % HEOOXOAMMOTO KOJIMYECTBA
MUTHEBOM BOJIbI U3 CTOYHBIX BOJI.

Bo3aeiicrBue Ha KavyecTBO BOAbI. HeCMOTpS Ha TO, YTO KOJIMYECTBO MMATOTEHOB B JOXK]IE-
BOI BoJie camo 10 ce0e HU3KO (WM J1aXKe OTCYTCBYET), IPH YBEIHMUECHUH KOJUYECTBA JOXKIEBBIX
0CaJIKOB, C IMOCJTEIYIOIIUM CTOKOM B 3€MJIM, HAaOJIOJAeTCsl YBETUUYEHUE MHKPOOHOIOTHYECKOTO
3arpsi3HEHUS] IEPBUYHBIX UCTOUHUKOB BOJBL. JTO CBSI3aHO C MEPEABUKEHUEM MATOTCHHBIX MUK-
pOOpraHu3MoOB B BOJHOM OaceifHe, cOpocamMul U3 LEHTPATM30BAHHBIX WM JCIICHTPATN30BaHHBIX
CHCTEM CTOYHBIX BOJ M HaBoaHeHUH. OTHOocuTensHOe yBennueHue E-Coli GakTepuii MOXeT OBITH
Ha HECKOJIBKO ThICAY NPOIEHTOB (%) BBIIIE, B TO ke BpeMs Kak (peKaTbHBIA CTPENTOKOKK MOXKET
OBITh B HECKOJBKO JIECATKOB ThICSIY TPOIEHTOB (%) BbIIE. YBEIMYECHHUE KOJIHYECTBA OCAIKOB
MOXET MPUBECTHU K SPO3UU U MOBEPXHOCTHOMY CTOKY MUTATEIbHBIX BELIECTB, 3arPSI3HEHUIO Chl-
poii BOJBI U BO3MOXKHOCTH IIBET€HHUs! Bojopocieid. Ecnu B pecypc 3abopa BOIBI MPOUCXOAUT
cOpoc 3arpsi3HUTENEH (TaKuX KaK TOKCHHBI, TECTHIIU/IBI, TSDKETIbIe METaJIbl), TO 3TO MOXKET yBe-
JUYUTH UX TPAHCIIOPT B MUTHEBYIO BOAY.
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ITocnencrBuem sABIISETCS YBEIUYCHUE PUCKA IS 30POBbs, CBA3AHHBIN C IUTHEBOM BOJOM.
s mopmep:kaHusi HEOOXOAMMOTO KadecTBa BOJIbI, KOMMYHAJIBHBIM TPEINPHUSATHIM TPUIETCS
YBEJIMYUTh MOITHOCTh CTQANU JE3UH(EKINU. YBETUUEHUE MYTHOCTH U KOJIMYECTBA B3BEIICHHBIX
TBEPJIBIX BEIIECTB B CHIPOU BOJIE, TAKXKE TPEOYIOT YBEJINUYCHHUS MTPOLECCOB yaIEHUS YaCTHII, M0-
CKOJIbKY OHM MOTYT MEIIaTh B MOCIEAYIOIIEM Mpolecce 1e3nHPEKIINH.

CeBepnas EBpomna 3aBbiCHiIa NPUPOCT LBETA B MCTOYHUKAX CBHIPOM BOXBI. Y BEJINYEHHE
1Bera noapaszymenaet ysenndenue [IOB (IlpupoaHbie oprannyeckue BemecTBa) U CBSI3aHO C U3-
MeHeHueM kimMmata. [IOB MoryTt BcTynarh B peakiiuio ¢ XJOpoM B Ipolecce J1e3uH(eKInu, re-
HEpUpYsl KaHLIEPOI€HHbIE TPUTaJIOT€HMETAHBI, CIIEA0BATENbHO, Nporecchl yaaineHus [10B nomxk-
HBI OBITH YCUJICHBI.

Koppo3ust B BOZOIIPOBOIHBIX TpyOax sIBISETCS Cephe3HOW MpoOieMoid, kotopas Tpedyer
OTPOMHBIX CPEICTB Ha peabmiuranuio. Jlaxxe HeOONbIIOE MOBHIIIEHUE TEMIIEPATyPhl BOIBI MO-
KET 3HAYUTEIHHO YBEIHYUTh BEPOSITHOCTH KOPPO3WHU, M ONATONPHITHO BIUSATH HA POCT OHO-
IUIEHKU B TpyOax.

Bo3zaeiicTBue HA TPAHCHOPTHPOBKY cTOYHBIX BoA. 30—70 % KaHAMM3aIIMOHHBIX KOJIICK-
TopoB B EBporne o0beaMHEHBI B KaHATU3AHMOHHBIE CUCTEMbI, YTO O3HAYAET TPAHCHOPTHPOBKY
JIMBHEBBIX M CTOYHBIX BOJI 110 OJHUM H TeM ke TpyOam. Jlaxxe HeOObIINe OCaIKi MOTYT YBEJIH-
YUTh MOCTYMAIONUN TOTOKHA CTAaHIIMIO OYUCTKU CTOYHBIX BOJ B 3—4 pasza, TEM CaMbIM CHUXKas
3¢ (HEeKTHBHOCTh OYHMCTKH. VI3MeHeHHe KiuMaTa IPUBOJIUT K OoJiee YacThIM JIOXKISAM C TOPa3io
0oJiee BBICOKMMH aMIUIATY/IaMH, TEM CaMbIM YBEIMYWBAas KOJIWYECTBO MMOCTYIMAOMICH BOIBI HA
CO, 4T0 yCHOXKHSET MPOIECC OYUCTKU. TakuM 00pa3oM, 4acTh CTOUYHBIX BOT OyeT cOpachiBaTh-
Csl B BOJIOEMBI 0€3 OYHCTKH.

YBenundenue nponyckHoit cnocodHoctn COCB, koTopbie cMoriau 061 00padaThIBaTh TaKOE
KOJIMYECTBO OCAJKOB SIBJISIETCSI HEBBIIOJHUMOM 3amaueil. B Hacrosmee Bpems, COCB paccmar-
puBaroT OoJjiee HaJAE)KHBIE U TMOKHE OYMCTHBIE COOPYXKEHHUsS, KOTOPHIE CIIOCOOHBICTIPABIIATHCS
C BHE3aITHBIMM MMKOBBIMU MTOTOKaMHU. [Ipumepamu sBISAIOTCS MPOLIECC KOATYIISIIIMM, C BOZMOXKHO-
CTBIO BapHalllH JIO3UPOBKH, a TAKXKE MPOLECCH CEAUMEHTAIMN C OUYUCTKON pa3HBIX 0O0EMOB BO-
nbl. HekoTopble OUMCTHBIE COOPYKEHUSI Hayalld CTPOUTH JIOMOJHUTENbHbIE, 00Jiee MPOCThIE CTY-
MEHU OYMCTKHM B3BEIICHHBIX YacTHI, JJI1 HCIOJb30BaHUS B MEPUOJ YBEIUUYECHUS KOIMYECTBA
ocaakoB. L{ea0oCTHBIN KOHTPOJIb M ympaBieHHe KaHanuzarmoHHbIMU ceTsiMu U COCB cocpeno-
TOYEHBI Ha PELICHUU 3TUX TPoOIIeM.

Bo3neiicTBue Ha mpouecchl OYMCTKU CTOYHBIX BOA. [Ipy yBennueHun temmnepaTypsl BO3-
nyxa HaOJIofaeTcs CHUKEHUE TeMIIepaTypbl CTOYHBIX BOJ BO BpeMs XOJOAHBIX mepuonaoB. Ilo-
BBIILICHHAS] TEMIIEpaTypa BO3AyXa YBEJIMUMIIa KOJIUYECTBO IHEHN ¢ TemnepaTypoid Beie 0°C, B To
BpeMsi, Kak 0ojiee 4acToe TasiHUe CHErOB MPUBOJUT K MEHBILIUM TeMIEpaTypaM U OONbIIUM 00b-
emaM. (Plosz u np, 2011). Pa3z6aBneHHbIe CTOYHBIE BOJBI MOTYT CO37aBaTh MPOOJIEMBI TIPH J0-
CTH>KEHHUU HEOOXOJIMMBIX TpeOOBaHUI K MPOIECCY OUUCTKH B MPOLIEHTHOM COOTHOIIEHHH. B 1e-
JI0M, OMOJIOTHYECKHE MPOLIECCHI 3aMeITISIOTCS TpU OoJiee HU3KUX TemrepaTypax. Tak, Hanpumep,
cKopocTh HUTpuGuKanuu Oyner cHbkeHa Ha 50 % Ha xaxnpie 10 °C cHMKEHUs TeMIepaTypsl
CTOYHBIX BOJI. PocT (hiioka Takke 3amezsisercs mpu 0oJjiee HU3KUX TeMIlepaTypax.

XO0Th yBeIU4YeHHE 00bEMOB OMOJIOTHUUYECKHUX MPOIIECCOB MOTJIO OBl OBITH PEIICHHEM, HO He-
XBaTKa pPeCcypcoB U 3eMJIM MOXKET ObITh mpensTcTBueM. VccnenoBarenn paboTaloT HaJl MOMCKOM
CHelHalbHbIX (DEPMEHTOB, KOTOPbIE MOTYT YBEIUYUTh OMOJOTMYECKYI0 aKTUBHOCTH JO IMOKa3a-
TeJe CPaBHUTENBHBIX C JETHUM MEPUOAOM. YBEIWYEHHE J03bl KOAryJsHTa U HCIOJIb30BaHUE
MOJINMEPOB B TMpoOIlecce KOAaryJisluyd MpOAEMOHCTPUPOBAIN XOPOIIUNA PE3YyIbTaThl U SIBISIIOTCS
YCHEUIHbIM PEIICHUEM.

Croumocthb agantauuu. [lepsbie riiodanbHbIe OLEHKU MMOTEHIIMAIBHBIX 3aTpaT Ha aJanTa-
MO TTOKA3aJId, 4TO HeoOX0uMo mpumMepHO $9—11 Mip1./ro1 TONOTHUTEILHBIX WHBECTHINH JIJIS
ajanTaluy K TOTCHIHMAIbHBIM HW3MEHEHUSM B JIOCTYMHOCTH BogocHaOxkeHuss B 2030 romy
(UNFCCC, 2007). Dta mudpa HaX0IUTCS B TOM K€ TOPSIIAKE, YTO M JAOMOJHUTEIbHBIC HHBECTHU-
MU, HeoOXxoauMble ais goctuxkenus Lleneit TeicsueneTus B o01acTu pa3BUTUS ISl 0OecTieueHUs
YCTOMYMBOTO JIOCTYIA K O€30MacHOM MUTHEBOM BOJIE M OCHOBHBIM CaHUTapHBIM yciyram. OmHa-
KO, 3TH UGB, O-BUIUMOMY, SIBIISIOTCS HEIOOLIEHEHHBIMH, IOCKOJIBKY HE YUUTHIBAIOT TaKUE
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BAXXHBIC U3ACPIKKHU, KaK YIPABJICHUC MOBBINICHHBIM PHCKOM HaBOﬂHeHHﬁ, noAACPIKAHUC CTaH-
AApPTOB KAa4CCTBA BOJABI U IMMOAACPIKKA SKOHOMHUYCCKUX U IKOJOTHUYCCKUX HOCHGECTBHﬁ. B 10 BpcC-
Ms1, Kak pemeHue 3tux npobiem no 2030 roma omeneno B 640-800 mupa. mommapor (IIED,
2009), B npyrux MCTOYHHKAX, B TakuxX Kak pernopt CIIIA, sta nudpa gocruraer 950 muumapaoB
J0JITapOB MHBECTHLUH cpokoM 110 2050 roga (CH2M HILL, 2009).

BBIBOI[LI. Pe3yﬂbTaTBI HU3MCHCHUA KJIMMAaTa UMCIOT OTPOMHOC 3HAYCHHUEC B BOJHOM CCKTO-
pe, B CIEJCTBUU C TIOBBIIIEHHBIM PUCKOM JIJISl 3JI0POBBSI, OKPY>KAIOIIECH CPEJbl, a TAKKe OOJIbIIIHE
9KOHOMHYCCKHUC 3aTPAThHI. B o0 BpEMs, KaK GOHBH_II/IHCTBO CrienuaJarcToB BOJOIIOATIOTOBKHU U BO-
JTOOYUCTKH PabOTAIOT HAJl MUHUMHU3AIMEH BCEX BO3MOJKHBIX IOCIICJICTBUM, BCE KE, HE MTOXO0XKE
Ha TO, YTO BCE MPOOIEeMbI OyAyT pelieHbl B OnmxkaiiieM OyaymeM. 3ByKoBasi cpefia, T0JIrocpoy-
HOE TUTAaHMPOBAHHE, & TAK)KE YCTOMUYMBBIC MOJIMTHYECKUE 00s3aTENhCTBA OYIyT HEOOXOIUMBIMU
JJ11 MUHUMHU3allu HETATUBHBIX HOCHGHCTBHﬁ, C KOTOPBIMH MOKCT CTOJIKHYTBHCA YCIOBCUYCCTBO B
CJIICACTBHUH U3MCHCHUA KJIMMATa.
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TOWARDS WATER - SMART CIRCULAR ECONOMY
BUILDING A CASE IN ORGANIC FARMING

Being the most important shared resource across all supply chains, water remains the
largest untapped waste. Current imbalance in water sector, together with often occurring scarci-
ty, influences our economic, social and environmental goals. With current trends, global de-
mand for water will exceed viable resources by 40 % by 2030 [1].

The European Commission suggest a high interest in maximising water reuse within Eu-
rope as an alternative source of water supply. Recognising that water scarcity and drought
events will be more frequent in the future, utilising alternative freshwater supplies through tar-
geted water reuse programmes can indeed be a viable option. Considering the benefits of this
practice, reusing local water supplies should be an integral part of a circular economy since it
increases water supply resilience against extreme events, offers opportunities to recover re-
sources (water, but also energy, nutrients and heat from waste streams), releases water quality
pressure on receiving streams [2].

With only 1 % of global agricultural land in organic production, and with its multiple sus-
tainability benefits, organic agriculture can contribute a larger share in feeding the world. The
recent studies show that comparing with conventional farming, organic farming is more profit-
able and environmentally friendly, delivers equally or more nutritious foods that contain less
(or no) pesticide residues, providing greater ecosystem services and social benefits [3].

The World of Organic Agriculture Report [4] demonstrates fast growth of organic prod-
ucts market with the following trends:

— Consumer demand is increasing globally, reflected in the significant market growth up
to 81.6 billion US dollars in 2015 and 11 % growth in the United States, the world’s largest or-
ganic market.

— North America generates the most organic product sales together with Europe (90 %),
where Germany is the largest market with 8 620 million euros of retail sales.

— At the same time, only 14 % of organic producers are located in Europe covering 25 %
of world organic agriculture land, while Asian and Oceanian countries continue dominating.

Despite the dynamic market growth, current trends indicate that production in Europe is not
moving at the same speed, which presents several challenges for the future development of or-
ganic in Europe. Thus, in contrast to the development of organic farms (+3%), the number of or-
ganic processors increased considerably in 2015 (+12%). This demonstrates that organic farmers
in Europe lag behind the growth of the organic market, limiting loading of processing capacities
and increasing cost of products due to long supply chains. There is a risk that the growing de-
mand will be met by imports and European farmers and processors may not benefit [5].

In contrast to the global and European organic trends, East European countries such as
Ukraine, being an EU-associated agrarian country with short supply chains to Europe, demon-
strates enormous decrease of organic farming activities. Decrease of organic agricultural land in
2014-2015 was —2.4%, continuing negative trend since 2000, and there was no data about areas
under conversion in 2015. At the same time, number of organic exporters decreased by —45% in
2015. Having a documented potential of lands for organic farming at 2 000 000 hectares, this
country utilized only 410 550 hectares.

The reasons for such enormous incoherence can be figured out from the global barriers
analysis in organic agriculture [3]:

— drawbacks in existing policies;

— lack of information and knowledge;

— weak infrastructure, inappropriate for certification requirements;

— misperceptions and cultural biases.
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In practice, farmers have a strong misperception that organic farming is more demanding,
while produces lower season yields compared with conventional agriculture and requires more
land than conventional agriculture to yield the same amount of food.

Another example, is that in Eastern European countries small and medium farms do not
aim at conversion to organic farming because of (i) limited water sources that can meet the re-
quirements for irrigation in organic agriculture at affordable cost; (ii) unstable quantity and
quality of yields due to low efficiency of open irrigation during drought events; (iii) season
fluctuations affecting stability of supplies.

With these obstacles, it is important to focus on creating an enabling environment for in-
novative and more sustainable organic farming systems, targeting simultaneous performance
improvement by Production, Environment, Economics and Wellbeing indicators. Such envi-
ronment must engage scientists and farmers in research and development decision-making.

Current technological development creates favourable conditions for a circular economy
oriented innovation, which can improve farmer knowledge and capacity through integration of
use and recovery of water, resources and energy in organic farming. Such innovation can be co-
created from 4 components:

I. Source-separated decentralized wastewater management, aiming to generate source
streams for components 1l and 111 as well as decrease global greenhouse gas emission by ex-
cluding conventional wastewater transportation.

1. Grey wastewater treatment and reuse in drip irrigation, providing cost-efficient water
source and effective drought-sustainable irrigation approach, securing products quality.

I11. Black wastewater treatment and reuse for direct fertilization with simultaneous utili-
zation of organic farming wastes.

IV. Recovery of wastewater heat and utilization in soil heating, enabling stable seasoning
and increasing number of yields.

Literature sources

1 M. Stuchtey. Rethinking the water cycle. McKinsey, May 2015.
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Emerging Trends 2017. Research Institute of Organic Agriculture, February 2017.
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A. II. CtankeBrn4
IlenTpaibHBIN HAy4YHO-UCCIEN0BATEILCKUNA HHCTUTYT KOMILIEKCHOTO
HCIIOJIb30BaHUS BOJHBIX PECYpCcoB, I. MUHCK

BOJIHASI CTPATEI'USI PECIIYBJIUKU BEJAPYCh
HA INEPHO/ J10 2030 TOJA

B 2010 rony 6su1 pazpaboran npoekt Bognoit ctpaterun Pecnyonuku benapych Ha nepu-
on mo 2020 roxa u pemennem koyuieruu Munnpupossr 11.08.2011 Ne 72-P ona Oblna yTBepxke-
Ha. BomgHas crparermu mociyxuia 0a30BBIM JOKYMEHTOM IPHU pa3paboTKe HOBOW peIaKIiuu
Boanoro konekca Pecny6nuku benapych u 3HaUMTENbHOTO KOJMYECTBA TEXHUYECKUX KOJEKCOB
YCTaHOBHUBILEHCS MPAKTUKU B 00JIaCTH MOHUTOPUHTA U YIIPABICHUS BOJHBIMHU PECYPCAMH.

Bmecte ¢ Tem, k HacTosIeMy BPEMEHHU, OCHOBHBIE JOJTOCPOYHBIE CTPATETHUYECKUE LIENIH
Boganoli crpareruu yxe BBIIOJHEHBI WM OMU3KU K BbIMOJHEHHIO. ClenyeT OTMETHTh, YTO B
Bopanoili ctpareruu 3HauMTEIbHOE BHUMAaHHUE OBLIO YIEJICHO Pa3BUTHIO BOJHOTO 3aKOHOJATEINb-
CTBa MyTE€M €ro rapMOHHU3allMU C BOJHBIM 3akoHonaTenbcTBOM EC u BHenpeHneMm 6acceiiHOBOTO
MIPUHLHMIIA YIIPABJIEHUs BOAHBIMH PECYpCaMU M BOIIPOCAM OXPaHbl BOJHBIX pecypcoB. Bce atu
MOAXOIBI PEATM30BaHbl B HOBOW penakiuu BomHoro konekca Pecniybnuku benapyces.

Hcxons w3 BBIIEU3I0KEHHOTO, TMPEACTABISETCS Ielecoo0pa3HbIM pa3paboTKa HOBOM
Bonnotii crparerun Pecnyommku benapyces Ha nepuop 10 2030 rona. ITepuon mo 2030 roma BeITe-
KaeT U3 NPUHATHS HOBOM HalmMoHanmbHOM cTpaTernu yCTOMYMBOTO pa3BuTHsA Ha nepuoj 10 2030
roga. Takxe B cOOTBeTCTBUM ¢ pesomonueit ['enepanbaoit Accam6ien OOH 70/1 «IIpeoGpaszoa-
Hue Hamero mupa: [loBecTka mHA B 00JacTH yCTOWYHMBOTO pa3BuTHs Ha mepuon mo 2030 roma»
onpenenensl 14 [eneit YcroiuuBoro Pazsutus g0 2030 roga. Llens Ne 6 YceroiiuuBoro Pazsutus
B 00JIaCTH HCIIOJIb30BaHUS BOJHBIX pecypcoB — «OobecreueHre HaIW4YUs U palioOHaIbHOIO HC-
[I0JIb30BAaHUs BOJAHBIX PECYPCOB M CaHUTApHUH Uil Bcex». Kpome TOro, 3HaunMMbIM MPUPOJIHBIM
(baxTOpoM, BIMSIOLIMM Ha BOJHBIE PECYPCHI B ITOCIETHUE TObI, SIBISETCS BIUSHUE U3MEHEHUS KIIH-
MaTta. Mlcxopst 3 BhIIIECKAa3aHHOTO, B TEKYIIEM TOIY MPOXOAUT pa3paboTka MpoekTa HoBoW BoaHoi
crparerun Pecniyommku benapychb B ycnoBusix n3mMeHeHust kiumara Ha riepuoa a0 2030 roza.

['maBHOW cTpaTernyeckoil 1enblo HOBOWM Bo/HOM cTpaTeruu ABisieTcs JOCTUKEHHUE T0JT0-
CPOYHOM BOJTHON O€30MAaCHOCTH CTPAHBI JJI €€ HBIHEITHETO M OYAyIIUX TTOKOJICHHH.

B nannoit Ctpareruu moi BOAHOM 0€301MacCHOCTHIO TOHUMAETCS:

— HaJIeXKHOE BOJOCHA0KEeHHE HaceIeHUsI BOAOW HOPMATUBHOIO KauecTBa U O6e30MacHoe OT-
BEJICHUE CTOYHBIX U JOKIEBBIX BOJ, MpH oOecreyeHNH (UHAHCOBOM JOCTYITHOCTH YCIIYT BOZAO-
cHaO>KeHUs U BOJOOTBEICHHUS;

— HaZIS)KHOE BOJI000OECIIEUEHNE OTPACIICMIKOHOMHUKH B TpeOyeMbIX OObeMax M CpPOKax W
0e30macHoe OTBEACHHE CTOYHBIX BOJI TP 00ECTIeYeHUH UX HOPMATUBHON OYUCTKU;

— 3aIIMIIEHHOCTh XU3HU U UMYIIECTBA HACEJICHUS U OTpaciaell 5KOHOMUKH OT HETaTUBHOTO
BO3IEIICTBUS BOJ,

— obecrieueHue XOpOIIEro SKOJIOTMYECKOT0 COCTOSTHUS BOJIHBIX O0OBEKTOB.

Jlst peanuzaruu 1ienu BogHo cTpareruu mo o6ecreueHno BOJHONW 0€301MacCHOCTH CTPaHbI
HEO0OXOIMMO peIlleHue psia JTOJTOCPOUHBIX CTPATETUUYECKUX 3a]1a4, OXBATHIBAIOIINX OT/EIbHBIC
HaIpaBJICHUS 110 OXPaHE M MCIOIb30BaHUIO BOAHBIX pecypcoB. Llens 6 Ycroitunsoro Passutus
OOH noiHOCTBIO COOTBETCTBYET 11eJI HOBOW BoHOM cTpaternu mo odecrneyeHnto BOJHON Oe3-
onacHocTu benapycu. CoOOTBETCTBEHHO 3aJ1a4dl U MHAMKATOPHI peanuzanuu 1is Llenu 6 sBistor-
Cs TAKXKe 3aJayaMy M MHIMKaToOpaMu HOBOW BojHo# crparernu. ba3oBbIMU MOKa3zaTeNsIMu s
MHJMKAaTOPOB BBICTYNAIOT JaHHbIE 32 2015-2016 rogsr.

3amaua 1. K 2030 rony obecneunTh BCEOOLIN U paBHOMPABHBIA JOCTYN K Oe30macHOi u
HEJIOPOTrOW NMUTHEBOU BOJIE IJIsL BCEX.

WNunukarop 1.1: Jons HaceneHus:, MONIB3YIOMIETOCS YCIyTaMyd BOJOCHAOKEHUs, OPTaHU30-
BAaHHOTO C COOJTIOICHUEM TpeOOBaHU 0€30MTaCHOCTH.
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JlocTrKeHne NaHHOTO MHAMKaropa miuaHoBoro 3HaueHusd B 100 % x 2030 roxy jexuT B
cdepe pedopMUpOBaHUs CUCTEMBI BOJOCHAOKEHUSI U BOJOOTBEICHUS, COBEPIIICHCTBOBAHUS Me-
XaHU3MOB (DMHAHCHUPOBAHUS MEPONPUITUN MO CTPOUTEIHCTBY M PEKOHCTPYKIHH OOBEKTOB BO-
JOTI0JIa4¥, BOAOIMOJTOTOBKH U BOJOOTBEICHHMS, B IEPBYIO OUYEPEAb CTPOUTEIHCTBA CTaHIUU
o0e3Kene3nBaHusl.

3amaua 2. K 2030 roxy obecrieunts JOCTYN HACEICHUS K HAJICKAIIMM U CHPaBEIIUBBIM
ycliyraMm B 00JIaCTH CAaHUTApHH U KaHATU3aI[UH.

Wunukatop 2.1: Jlonst HaceneHusl, MOIb3YOLIErocs yciayraMu CaHUTapyuu, OpraHU30BaHHON
¢ coOuroieHrneM TpeOoBaHMt 0€30ITaCHOCTH.

Pemenne nanHoO# 3a71a4M TECHO MPUMBIKAET K PEIICHUIO 3a7a4uu | 1 JIexKuT B chepe pa3Bu-
Tus nesreabHoct JKKX.

3amaua 3. K 2030 rony noBBICUTH Ka4€CTBO MPUPOAHBIX BOJ IIOCPEICTBOM YMEHBILIEHUS 3a-
TPS3HEHUS, U CBEACHUSI K MUHUMYMY COPOCOB OIACHBIX XMMHUYECKUX BEIIECTB U MAaTEPUAIIOB, CO-
KpaIIeHHsI BIBOE JI0JIM HEOUUIIEHHBIX CTOYHBIX BOJ] M YBEJIIMYEHUS TOBTOPHOT'O UCIIOJIb30BaHUS

Nunukatop 3.1 [oJis OTBEIEHHBIX CTOYHBIX BOJI, OUUILEHHBIX Ha COOPYXEHHUIX OUHCTKH, B
o0mieM 00beMe HOPMATUBHO OUYMIICHHBIX HA COOPYKEHHUSX OYUCTKU W HEAOCTATOYHO OYHIICH-
HBIX CTOYHBIX BOJ.

WNupukarop 3.2. J1071s1 MOBEPXHOCTHBIX BOJAHBIX 0OBEKTOB, KOTOPHIM MTPUCBOCH «XOPOLIHII»
Y BBIILIE DKOJIOTUYECKUH CTaTYC.

Pemenne nanHoi 3amaun JeXUT B chepe pa3pabOTKU M peanu3alui TUIAHOB yIPABICHUS
pPEYHBIMH OacceiiHaMU, OCHOBY KOTOPBIX COCTaBJISIOT IUIAHBI MEPOTPUATUIN 1O TOCTHIKEHUIO XO-
poiiero 1Mo OTIMYHOTO CTaTyca BCEX BOJIHBIX OOBEKTOB, B TOM YHCIIC BHEAPECHUE HAMITYUIIHX
TEXHUYECKUX METOJIOB OYHCTKH CTOYHBIX BOJ U MEp MO CHUXKEHHIO MU Y3HOTO 3arpsi3HEHUS
BOJHBIX 0OBEKTOB, ONITUMHU3AIIHS BOJOIOJIB30BAHUS HA IPEIIPUSITHSIX.

3anaga 4. noBbICUTH 3(PPEKTUBHOCTH BOJOIOIB30BAHUS BO BCEX OTPACISIX YKOHOMUKU U
00ecneunTh yCTOMYMBOE BOJIOCHAOKEHUE HACETICHUS TIPECHOM BOJIOM.

Wunukarop 4.1. ledumur BoaHbIx pecypcoB JloObua (M3bATHE) BOIBI U3 MPUPOJHBIX HC-
TOYHHUKOB 3a I'0J1 Ha €IMHUITY BajoBoi no6aBneHHoi croumoctH (BZC).

Nupukarop 4.2 NHTEHCUBHOCTH MCIIOJIB30BaHUA 3allacOB MPECHOM BOJBI BOJAHBIN CTpECC
Crenenb >QQPEKTUBHOCTH HCIOJIB30BaHUS BOJHBIX pecypcoB MHTEHCHBHOCTH HCIOIb30BaHUS
BOJIHBIX PECYPCOB (BOJIHBIN CTPECC).

OCHOBHBIM HaIpaBJIEHUEM MOBBILICHUS PALIMOHAIBHOIO UCIIOJIb30BAHUS BOJHBIX PECYPCOB
SBIIETCS SKOHOMHMYECKOE CTUMYJIMPOBAHHE COKPAIICHUS YAEIbHOTO BOJOMOTPEOICHUS, HETIPO-
M3BOJUTENIbHBIX MOTEPh BOJBI U BHEAPEHUS BOJIOCOEpEraloluX TEXHOJIOTH, yBelInueHne 00be-
MOB TIOBTOPHOT'O MCIOJIb30BAaHUSI OUUIICHHBIX CTOYHBIX BOJ, MOBEPXHOCTHOTO CTOKA U UCIOJIb-
30BaHUs JIPEHAKHBIX BOJ, CHI)KEHHE 00bEMOB HCIOJIb30BAaHUS MUTHEBOM BOJBI HA TEXHOJIOTHYE-
CKH€ HYXKIbL.

3anaya 5. BHenpuTh KoMIUIeKCHOE yripaBieHue BogabiMu pecypcamu (KYBP) Ha Bcex ypos-
HSIX, B TOM YHUCJIE IOCPEACTBOM TPAHCTPAHUYHOTO COTPYJHUYECTBA B COOTBETCTBYIOIIUX CIIydasiX.

HNunukatop 5.1 Crenens BHeApeHus O6acceiitnoBoro ympasiaeHus (ot 0 go 100).

WNunukatop 5.2. Jons mutomanayu TpaHCTPaHUYHBIX BOAHBIX 0AaCCEHHOB, B OTHOIIICHUH KOTO-
PBIX UMeeTcs JeHCTBYIOMNN MEXaHU3M TPAHCTPAaHUYHOTO COTPYAHUYECTBA.

Pemenune nanHo# 3amaum JeKUT B cdepe co3naHus 0acCEHHOBBIX COBETOB M MX aKTUBHOM
paloThl MO peann3aluy IUIAaHOB YIpaBJIEHUs] PeYHbIMU OacceilHaMu, MOJATOTOBKH UM 3aKJIIOUYEHUS
COTJIAIIEHUH 110 OXpaHEe U MCIIOJIb30BaHHUIO TPAHCTPAHUYHBIX BOJ CO BCEMHU COCETHUMH CTpaHAMHU.

3amada 6. Ob6ecreunTh OXpaHy U BOCCTAHOBJICHHE BOJIHBIX SKOCHCTEM.

WNunukatop 6.1 [IponieHT n3MeHEHHUs IO IA BOJHBIX OOBEKTOB.

Pemenue nanHoi 3a1a4n CBSI3aHO ¢ OXPAHON M BOCCTAHOBJICHHEM BOJIHO-OOJIOTHBIX YTOJTUH.

Bopanas ctpaterus siBisieTcsi paMOYHBIM JIOKYMEHTOM, B KOTOPOM YKa3aHbl OCHOBHBIE ITYTH
pelIeHns MOCTaBIeHHbIX 3a1a4. CTpaTerusi Mo3BOJIUT ONMPENIEIUTh CTpATernYecKue HapaBIeHus
pa3ButTusa BoAgHOU oTpaciu benmapycu u onpenenuts Haubosee 3QpGeKTUBHBIE METO/BI YIIpaBiie-
HUS BOJHBIMU pECypcaMu, COOTBETCTBYIOIIME MEPET0BOI MUPOBOI MPAKTHKE, YTO MMO3BOJIUT MO-
BBICUTbH BKJIaJl BOAHOPECYPCHOTO MOTEHIANa B SKOHOMUKY CTPaHBI.
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INTERNATIONAL EXCHANGE OF EXPERIENCE ON THE TOPIC
OF WATER MANAGEMENT BY THE TECHNOLOGY
TRANSFER WATER PROJECT

General. Improving the environment with the help of environmental and infrastructure
programmes requires elevated public awareness for the issue, suitable legal framework conditions
and the corresponding administrative organisations with an effective management apparatus on
both the state and community level.

In light of the high demand for objective advising in water management from colleagues
abroad, largely from transformational states in Central and Eastern Europe [1], the Bavari-
anbState Ministry of the Environment and Consumer Protection (StMUV, in its Germanbabbrevi-
ation) established the Technology Transfer Water (TTW) project office, headquartered at the Ba-
varian Environment Agency.

Bavaria has had partnership agreements and declarations of interest with many of these
countries for decades now [2].

Water Management on State Level. In Bavaria, the State's Water Management Admin-
istration is responsible for all matters involving the management of water resources as well as the
conservation of bodies of water and soil. With its three-tier structure, it is among the oldest ad-
ministrations of its kind in the world, its history spanning back to the year 1830 [3]. Today, it
falls under the authority of the StMUV, Europe's oldest environmental ministry (founded 1970).

The experts working here consider themselves to be “water advocates” and are extensively
involved whenever water and bodies of water are in some way affected [4].

One integral component of this work, and an expression of the cemented principle of coop-
eration, is the consulting performed for municipalities to assist them in meeting their obligations
in matters such as planning, operating and self-monitoring systems for water supply and sewage
disposal.

Covering an area of 70,548 kml, Bavaria is the largest federal state in Germany; its struc-
tures are decentralised due to topography and settlement, which represents a special challenge.

Project aim. TTW is a platform for international exchange of experience on the subject of
water. Imparting the practical experience of the Bavarian Water Management Administration
guarantees institutional aid in setting up functional environmental management and establishing
appropriate environmental standards. The most important concerns are implementation of the
Principles of Integrated Water Resources Management (IWRM) and action for sustainable devel-
opment as laid out in Agenda 21 [5].

Conversely, Bavaria can profit from experience gained abroad and integrate that know-how
into its own professional work.

Problem. The largest hindrance in resolving water management problems is not a lack of
advanced technologies or financing, but rather general institutional conditions.

When it comes to sustainable water management, the structures developed in Germany over
decades are held in high esteem on an international level. These include:

— clearly defined responsibilities,

—legal and functional guidelines, developed according to the principle of proportionality,
largely in consensus with the participating associations (not top down),

—norms and standards laying out specifications according to the generally recognized prin-
ciples of technology and the generally accepted state of the art,

— clear guidelines governing the relationship between municipalities and their citizens (in-
cluding municipal code, cost allocation law, fee system),
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—services ranging from advice on submitting applications and scoping procedures to short
process times with the presumption of approval under certain conditions

— public participation not only in administrative procedures, but also in planning processes,
for example, and

— certified professions specialising in water management, with comprehensive offers for in-
itial and advanced training.

Poland is a prime example illustrating how a need for collaboration on a technical level
progressed. With no other country in the TTW project has the exchange of experience been so
intensive, and it continues to be carried out to this day.

At the beginning, queries were mainly aimed at ensuring the provision of essential services,
such as water supply and sewage disposal (centralised and decentralised), focussing on the asso-
ciated technical and administrative issues (e.g. operating form, fee system).

Then came the topic of “capacity building” (training and advanced training, with instru-
ments set up for on-site training/neighbourhoods), followed by questions on flood control, warn-
ing services and ecological river works.

Current topics covered in the exchange of experience are energy efficiency, options for the gener-
ation of energy from water infrastructure, benchmarking, lake rehabilitation and water desludging.

Instruments for technology transfer. Bavaria offers colleagues in partner countries and
regions project-flanking support in capacity development (CD) measures and exchange on tech-
nical topics with the objective of imparting the IWRM philosophy of good governance in the
most illustrative manner possible. This support includes:

— consultation, also in situ;

—seminars in Bavaria;

— conference/presentation events in the partner countries;

— municipal water partnerships;

— internships in Bavaria, as well as;

— translation of professional literature.

In doing so, we rely on the support of a comprehensive water management network whose
expertise is integrated into the exchange. The network especially includes municipalities and mu-
nicipal associations (service), consultants (planning and construction works), associations and
chambers (initial and advanced training), universities (research) and suppliers of comprehensive
technical component solutions.

Figure 1 — IWRM seminar with Polish participants
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The local partners needed are of particular importance. We have gained excellent experi-
ence with non-governmental organisations (NGOSs) in long-term collaboration targeted at reach-
ing as many potential multipliers as possible in various spheres of responsibility.

The following activities are of particular note:

IWRM seminars usually represent the first step toward in-depth collaboration. We use this
seminar model to provide insights into the spheres of work of the various actors in water man-
agement, to dismantle mutual prejudices, to highlight the advantages of modern service admin-
istration and to promote interdisciplinary networks abroad [5].

Seminars on special topics in Bavaria. For water management topics in particular demand,
TTW designs professional seminars tailored to the needs and desires of the specific group of par-
ticipants. These seminars are often in conjunction with the preparation of specific investment pro-
jects. Examples of topics covered in these seminars in the past include sewage disposal (decen-
tralised, municipal, industrial), sludge management, potable water hygiene, operator organisa-
tion / association formation, flood control, renaturalisation of water bodies and the certification of
water management equipment.

Figure 2 — Seminar on sewage disposal with a group from Slovakia

Summer Academy of the Bavarian Environmental Administration. Since 2007, we have
been offering a summer academy series once a year in collaboration with the University of Ap-
plied Sciences for Public Administration and Legal Affairs in Bavaria,

Hof. The series represents an expansion of the topics covered in the IWRM seminar. The
two week educational programme covers water management as well as subjects like waste man-
agement, nature conservation, emissions control and development planning.

The first summer academy featured Portuguese as the working language and hosted partici-
pants from Brazil. The event has been held in Russian since 2008 with participants from countries
of the former USSR.

Conferences / Presentations in partner countries. We support one- and multiple-day confer-
ences on water management topics in cooperation with local organisations in partner countries.

One feature and particular concern in the mutual exchange of experience is to attain a well-
balanced mix of local and German speakers, with their presentations coordinated in order to illu-
minate the respective circumstances and problems.
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Figure 3 — Summer Academy with participants from UA /BY / RUS/ MD/ KZ

Special events / special topics. In 2005, we presented the model of on-site training using sew-
age treatment plant neighbourhoods, a model that has been tried and tested in Germany. After the op-
erator association Eksploatatora [6] was identified as a suitable host organisation, it was possible
to achieve a penetration of 50 % of Poland's surface area as early as 2008 with such neighbourhoods.
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Figure 4 — Presentation event, Olsztyn/ PI
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In the past, TTW fostered this development through various activities. We recently sup-
ported the production of a Polish version of the Modular Wastewater Training System developed
by the German Association for Water, Wastewater and Waste (DWA), which can be used to illus-

Figure 5 — Source http://www.eksploatator.org

trate processes in sewage disposal.
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Summary. The importance of water as a resource in an increasingly technical world will
continue to rise in light of the decline in natural bodies of water, loss in biodiversity, climate
change, population growth, energy and food security, and globalisation. Given the transborder
importance of water, sustainable water management cannot be isolated to the country level.

Environmental contamination, resource problems and equality aspects transcend national borders.

Bavaria's Technology Transfer Water project office embodies a platform offering partners a
contact and information point for exchanging mutual experience in the field of water management.
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