MpunoxeHue 5

MeToaguyeckue pekomMmeHaaunm no nposeneHMo nccrieqoBaTesyibCKUX U
npukKnagHbIX NPOEeKTOB Ha TeMy «Bopaa n knumat» B paMkax Poccuickoro
HauyMOHaJNIbHOIo KOHKypcCa BOAHbLIX MPOEKTOB CTapLleKrilaCCHUKOB

PaGotel Ha Temy «BomHble pecypchl U KIMMAaTHYECKHUE W3MEHCHUS» TOJIKHBI OBITH
TIOCBAIICHBI U3YYCHUIO U3MEHEHUN 2uopoiocuiecko2o pexcuma cyuiu (B T.4. B0OHbIX IKOCUCHIEM
cywiy) TOJ BO3JIEHCTBHEM TJIO0OAIBHBIX KIMMATHYECKUX M3MEHCHHH W WX JIOKAJIBbHBIX
MOCJIEICTBHUI M MposiBJieHn. PaGoTa MokeT OBITh BBITTOTHEHA B CJICIYIONINX HATIPABICHUSIX

= H3meHeHHe KoaMYeCcTBA aTMOC(epHBIX OCAAKOB U cmoka pexk. B mnociennue
NECATUIETUSI HAOII0JaeTCsl POCT KOJIMYECTBA OCAJIKOB B CPEAHUX M BBICOKUX IIMPOTaxX.
DTO MPUBOJIUT K YBEJIMYEHHUIO T'OJI0BOTO cTOKa pek. OHAKO B pa3iMyYHBbIX pErHoHaxX 3Ta
TEHJCHIIMST MOXET OBITh BBIPAXKEHA MO-Pa3HOMY, a TJIe-TO, BO3MOXHO, HAOJIIOIaeTCs
HA00OpOT COKpallleHHe KOJIMYECTBA OCAJKOB, U, COOTBETCTBEHHO, T'0JIOBOTO CTOKa.
[losToMy 1ieHHOW Oynmer paboTa, B KOTOPOW MPOAHAIM3UPOBAH MHOTOJETHUH XOJ
0CaJIKOB M PEYHOTO CTOKA (MJIM YPOBHS PEK M BOJAOEMOB) JUIS Balllero peruoHa (paiona,
ropoga), U B KOTOPOM CJENaHO 3aKIlOYeHUE («IWArHo3»), Kakas TEeHACHIUS
HaOII0aeTCs, HACKOJIBKO OHA OTJIMYAETCS OT 00ImIel (rimobaiabHOM), MmovYeMy, U Kakoe
3Ha4YCHHE OHA MMEET I XO3sHCTBa peruoHa (paiioHa, ropoja) u ero Hacenenus. Jms
TOT0, YTOOBI OIEHUTh, HACKOJIBKO YMEHBIIAETCS JOJS TBEPIABIX OCAJKOB B XOJIOJHBIN
NepuoJl roja, MOXKHO MPOBOJUTH CHETOMEPHBICE HM3MEPEHUsT — H3MEPEHUS BBICOTHI,
IUIOTHOCTH U BJIaro3amnaca CHeKHOTO MOKPOBa Ha TEPPUTOPUSIX BOJOCOOPOB, U CPABHUTH
MOJTyYeHHBIC JJAHHBIC C MHOTOJICTHUMH CpEeIHUMU. J[aHHbIC MHOTOJICTHHX HAOJFOICHUI
MO>KHO TIOJTYYUTh B PETHUOHAIBHBIX OTAETICHHUSIX [ MIpOMETEOpOTOrnuecKoi Ciry:K0bl, Tae
OHM JIOJDKHBI XPAHUTHCA.

= MHW3menenne 20006020 xo00a 6odnocmu (ypoBHs1) pek M BoaoeMoB. CoriacHo
MCCJICIOBAHUSAM YYCHBIX, B CPETHUX M BBHICOKUX IIMPOTAX HAOIIOAACTCS CMEIEHUE MMHUKa
BECEHHET0 TMOJIOBOAbS Ha Oojee paHHHE CPOKU. DTO BBI3BAHO MOTEIUICHHEM 3UM, H,
COOTBETCTBEHHO, YBEJIMUEHUEM JI0JIU OKJEH B OOIIEM KOJIMYECTBE OCAIKOB XOJIOAHOIO
nepuoaa roga. IlockonbKy owcuodxkas enaca 3HAUUTETHHO OBICTpEE MOMAAaeT B PEKY
(Bomoem), uem meepdas (CHeT, JeM), TUK TI0JI0OBOIbS HacTynaeT panbiie. Habmromarorcs
JIM TaKue U3MEHEHHs B BallleM peruoHe (paiione, ropozae)? C 1menabo UCCIEeTOBAHUS 3TOTO
BOIIPOCA  MOKHO OPTaHHW30BaTh PETYISAPHBIE H3MEPEHUS YPOBHS PEKH, KOIMYECTBA
aTMoc(epHBIX OCAJKOB M TeMIepaTyphl BO3AyXa (MMEHHO KOJHYECTBO OCAJKOB U
TEMIEepaTypa BO3JlyXa OMNPENENSIOT XapaKTep BECEHHETo II0JIOBOJbA) U CPaBHUTH
MOJTyYEHHBIE XapPaKTEPUCTUKU MOJIOBOABS 32 KOHKPETHBIN T'0Jl C JAHHBIMU MHOTOJIETHUX
U3MEPEHHM,  KOTOpPhIE  MOXXHO  TOJYYUTh B  PETUOHAJIBHBIX  OTHEJICHHUAX
lunpomereoponoruueckoit ¢y Obl, Tle¢ OHU AOJDKHBI XpaHHUThcs. Hackonbko Takoi
CIBUT CPOKOB BaXKEH JIJISl XO3IMCTBEHHOM JESITEIIBHOCTH, KU3HH o0miecTBa? BeiHyX)aeHa
7M1 PKOHOMUKA TIOJICTPanUBAThCSA MO Takue u3MeHeHus U kak? [lompoOyiiTe 1aTh OLCHKU
BaYXHOCTH 3THUX CJIBUT'OB U MPEAJIOKUTE BAPUAHTHI [TOICTPAaUBAHUS O] 3TU U3MEHEHUS.

=  DKCcTpeMajibHble SIBJIEHHUS: 10J10600bsl, NABOOKU U _3ACYXU. DTHU SBIICHUS BBHI3BAHBI
atMoc(epHbiMH (TIOrOHBIMU) YycioBusiMU. [laBoaku mnociennux netr B Espome, B
Poccun, u B Opyrux dacTsx MHpa MOATBEPKIAIOT MHEHHE TeX YYCHBIX, KOTOpHIE
CUMTAIOT, YTO TIJIOOAJbHBIA KJIMMAT CTAHOBUTCS OoJiee SKCTPEMaIbHBIM. A Kak 3TO
BBIpaXXeHO B BamieM peruone? [Ipoucxoaunu iau mogoOHbIE SKCTpEMaIbHbBIE SBICHUS B
BaleM peruone (parone, ropoxe)? Eciam ma, To onummTe W IpOaHATM3UPYHUTE OTH
COOBITHS ¥ MIX TOCJICJICTBUS, @ TAKXKE CTETICHb 3aIUIICHHOCTH Balllero paiioHa, ropoja u
Mepbl 1O ee MoBbIeHU0. HabmogaeTes n pocT KOIMYECTBa IKCTPEMAIbHBIX MO IHEMOB
YPOBHS peK, Boj0eMOB? HacKoabKO 3T SIBJICHHUS OMACHBI I SKOHOMHUKHU M 001IecTBa?




OueBuiHO, caM MAaBOJOK MPENOTBPATUTH HEBO3MOXHO, HO €ro pa3pyLIMTEIbHBIE
MOCJIEJICTBUSL MOXHO COKPaTUTh. BO3MOXKHO, AJi TOW IIeJIn MMEET CMBICI MOCTPOUTh
IUTOTHHBI, 1aMObl WM Kakue-Tu00 Apyrue cudpomexnuueckue coopyxycenusn? PeanbHbI
JM ApyTUE CIOCOOBI 3alUThHI HACENIEHUSI OT HEOIAronpusITHOrO JeHCTBUS MaBOAKOB? Brl
MO>KETE€ COCTaBUTh IIPOEKT 3aLUTHBIX MEP.

= Bo3aeilcTBHEe U3MEHEHUH KJIMMAaTAa Ha BOJHLIE JKOCHCTEMBLI. V3MeHeHHWE BOIHOIO
pexuMa peK U BOJOEMOB, HECOMHEHHO, 3aTparuBaeT axocucmemvl. lloBblnieHne
TEMIEPATypbl Bo3ayXa (M, COOTBETCTBEHHO, TEMIIEPATyphl BOJbI) BI€UYET yMEHbIICHHUE
COJIEpXKaHMUs KHUCJIOpO/Aa B BOJE, YTO HEOJAroNpHATHO BIUSAET HA JKU3HEICSATEIHHOCTD
B00HbLIX _Op2aHu3MO08. DTHU TIONOKEHHUS OYEBUAHBI. A KaKk KOHKPETHO «UYyBCTBYIOT»
U3MEHEHHUsl KIMMAaTUYECKUX YCIOBUU G0OHble dKocucmemvl B BalleM pernoHe? Jlis
3TOr0 HEOOXOAUMO BBIJICIUTH U3 OOIIET0 U3MEHEHHS DKOCUCTEM PEAKIUI0 HAa U3MEHEHHE
KJIMMaTHYeCKUX yciaoBui. Ilpomie Bcero 3to ciuenaTh NMpU MCCIEAOBAHWU BOJOEMOB U
PEK, HE 3aTPOHYTHIX HEMOCPEICTBEHHBIM aHTPOIIOI€HHBIM BIUSHHUEM, T.€. HAXOASAIIMNXCSA
BIAJIM OT UICTOUYHUKOB 3arpsi3HeHHs. VI3MEHEHUs B 9KOCUCTEMAX 3TUX OOBEKTOB BbI3BAHBI
€CTECTBEHHBIMH IPUYWHAMM, B T.4. KIMMATHYECKUMHU. MOKHO MPOCIENUTH HBOJIIOLUIO
BOJIHBIX 3KOCHCTEM BO BPEMEHH, UCIOJB3ysd COOCTBEHHBIC OLIEHKH YHCICHHOCTH BHUJIOB
BOJAHBIX OpPraHM3MOB U AaHAJIOTMYHbIE OLIEHKH, CHEJaHHblE B MpounuioM. Jlpyrum
MHTEPECHBIM BHJIOM paboT ObLIO OBl MCCIENOBaHHWE HKOCUCTEM, PAa3BUBAIOLIMXCS HA
MECTE MCYE3AIOIIMX BOJHBIX OOBEKTOB (HAMpHUMEp, BBICHIXAIOMIUX BCIEACTBHE
aTMOC(hepHO 3aCyIIUTMBOCTH 03€P U BOJOTOKOB)

*  Kucnomnwvle 00xcou. B HekoTopblx paiioHax EBpombl ocTpo crtouT mpobiema
KHMCJIOTHBIX J0Iel. B Poccuu OHa emie He NMPUBJIEKIIA CEPbE3HOIO BHUMAHMS HAYYHBIX
KpyroB u obmecTBeHHOCTH. OIHAKO 3Ty MpoOIeMy MOXKHO MOCTABUTH IIUPE, a UMEHHO,
U3MEHEHHE XMMHYECKOTO COCTaBa 0CaikoB BooOmme. OcoOEHHO XMMHUYECKHH COCTaB
0CaJIKOB MEHSETCSI BOJIM3M KPYIMHBIX MPOMBIIIIEHHBIX O0BEKTOB. DTH OCAJAKU MHUTAIOT
2UOPONIO2UYECKYI0 cucmemy cyuiu W 3arpsA3HSIOT BOJHBIE SKOCHCTEMBbl. Bo3MOXkHO, B
BallleM paloOHE 3arps3HEHHE BOJHBIX SKOCHUCTEM OCAJKAMHM 3HAYUTEJIbHO, W Ballel
3amadeil Moria OBITh OleHKa 3Toro 3(dexra, a Takke MOUCK MyTeH pemeHus TaHHOU
npo6ieMsbl. /171t 5TOro MOXHO, B YaCTHOCTH, OPTaHU30BaTh aHAIN3 XUMUYECKOT'0 COCTaBa
YKUIKUX U TBEPJBIX OCAJIKOB (CHETa).

= Jlerpagamusi Be4HOil Mep3/0Thbl. JTa mpoblieMa OYeHb HEOJHO3HAYHA U BBHI3bIBACT
HEMaJo CIOpPOB B Hay4HbIX Kpyrax. ['JlaBHBIM BOMpPOC 3aKiItO4aeTcs B TOM, HACKOJIBKO
BEYHAsi MEP3J0Ta UYyBCTBUTEIbHA K M3MEHEHMSIM Kiumarta. llogBsATcs M mpu TassHUU
BEYHOH MEp3JI0Thl HOBBIE BOJOEMBI, 3a00J0YEHHbIE TEPPUTOPHH, KAKUE IKOCHCTEMBI
OyayT pa3BuBaThCs B HOBBIX YycioBusx? Ecnu B Bamem peruoHe HabIomaoTcs
1o106HbIe 3PPEKTH, TO OMUIIMTE U MPOAHATUZUPYHTE X, a TaKkKe MONpoOyiTe naTh
NPOrHO3 HUX JajbHeWmero pa3suTus. lccinepoBaHue HTHX BONPOCOB Ha OCHOBE
(haxTHYeCcKUX HAOIIONCHHUH ObUTO OBl OYEHB MMOJIE3HBIM IS pa3peuieHus MpoOIeMBbI.

HeKOTOpre nonfieé3Hble NOHATUA

IJKOCHUCTEMBI — COBOKYIIHOCTh J>KMBBIX OPraHM3MOB W OKPYKAWOIIEH HMX Cpeasl BO
B3aUMOJCUCTBUM. YacTHBIM CIIy4yaeM 3KOCHCTEM SBJISIOTCS BOJAHBIE JIKOCHCTEMbI — T.C.
9KOCUCTEMBI, B KOTOPBIX COBOKYITHOCTBIO JKUBBIX OPraHU3MOB sBIIsieTCs (pyiopa u (hayHa BOTHBIX
00BEKTOB, a OKPYKAIOIICH CPeIoi — CaMU BOJIHBIE OOBEKTHI.

I'maponornyeckasi cucreMa CyliM — COBOKYITHOCTh BCEX BOJHBIX OOBEKTOB CYILIH, KaK
€CTECTBEHHOT'O TaK M aHTPOMOTEHHOI'0 MPOUCXOXKIEHUS. B T. ¢. c. BXOAAT peku, o3epa, 0omora,
BpEMEHHbBIE BOJIOTOKH, BOAOXPAaHUJIHILA U JIP.

I'uaponornyeckuii peskuM — 3aKOHOMEPHBIC M3MEHEHUS COCTOSIHUS BOJIHOTO OOBEKTa
BO BPEMEHH, OOYCJIOBJICHHBIC TJIABHBIM 00pa30oM KIMMAaTHUYECKMMH OCOOCHHOCTSIMH OacceiiHa;



MPOSIBJISICTCS. B BUJIE MHOTOJICTHHX, CE30HHBIX M CYTOYHBIX KOJICOaHWI YpOBHS BOIbBI, €€
pacxogoB, JIE€AOBBIX ﬂBHeHHﬁ, TEMIICPATYpbl BOABLI, KOJIMYECTBAa M COCTaBa IEPECHOCHMOIO
IIOTOKOM TBCPpAOI0 MaTcpuraja, COCTaBa U KOHICHTpALIUHU PAaCTBOPCHHBLIX BCIICCTB, U3MEHECHUN
pycia pexH.

CTOK — KOJMYECTBO BOJbI, MPOTEKAOLIEE B PEYHOM pyciie 3a KaKOH-ITHMOO0 MPOMEKYTOK
BpeMEHH (HaImpumep, rou).

BoaHocTh — Mepa KOJIMYeCTBa BOJbI B peke. MOXeT ObITh BhIpakeHa YPOBHEM PEKH HITH
pPacxomoM — KOJIMYECTBOM BOJBI, MPOTEKAIOUIMM YEPE3 CEUYEHHE Pycia 3a €JUHHUIY BPEMEHHU
3
(m7/c).

ITosi0BoAbe — €XerogHO MOBTOpsOIIeecs OOBIYHO B OJMH W TOT € CE30H roja
OTHOCUTEJFHO JUIUTEIbHOE U 3HAYUTEIIbHOE YBEJIMYEHUE BOJJHOCTH PEKHU, BBI3BIBAIOIIEE MTOBEM
€€ YPOBHS; OOBIYHO CONIPOBOXKAAETCS BHIXOJOM BOJI U3 pycia U 3aTOIUIEHUEM MOMMBI.

ITaBomok — CpaBHUTENBHO KpPAaTKOBPEMEHHOE TIOJHSATUE YPOBHS BOABI B pEKE,
BO3HHUKAIOIIEEe B pe3yibTaTe OBICTPOro TasiHUsS CHEra IpH OTTENeNH, OOWIBHBIX IOXKIEH,
MIOITYCKOB BOJIbI U3 BOJIOXPAHWJIHIL. B oTIM4ne oT monoBoauii ciayvaercs B 11000€e BpeMs roja.

3acyxa — nepuoJ JJIMTENBHOIO W 3HAYUTENBHOIO HEJOCTaTKa aTMOC(EpPHBIX OCaIKOB
(BECHO U JIETOM) ITPU MOBBILLIEHHBIX TEMIIEpAaTypax U MOHWKEHHON BIa)KHOCTH BO3/1yXa.

Kucnoruble 10:K1M — XKuakue aTMoc(epHble OCaJKU C MOBBIIIEHHOW KHUCIOTHOCTHIO.
OO0pa3yroTcsi B pe3ybTaTe BBIOPOCOB MPOMBIIIICHHBIMH OOBEKTAMH OKCHJIOB CEpPhI M a30Ta,
KOTOpBIE, COEAMHSSCH C BIArod BO3MyXa, OKUCISIIOTCS C OOpa3OBaHHWEM COOTBETCTBYIOIIHUX
KHCJIOT.

I'uaporexHu4eckne COOpPY:KeHHs] — TEXHUYECKHE COOPYKEHHMsS Ha BOJHBIX OOBEKTaX,
MIOCTPOCHHBIE C IEJbI0 3KOHOMHYECKOTO HCIOJb30BAaHUS BOJHBIX PECYPCOB U CHUKECHUS
yiepba OT 3KCTpeMalbHbIX BOAHBIX siBlIeHHUH. K r. c. oTHOCATCA HamObl, IITO3bl, IUIOTHHBI,
TUAPO3JIEKTPOCTAHIUH U T.JI.

Martepuans! noaroroniensl Bukropom Crenanenko, MI'Y.



