MpunoxeHwne 4

MeToaunuyeckue pekoMeHAaLMM NO NpoBeAEHUIO UCCIef0BaTENbCKUX U
NPUKNagHbIX NPOEKTOB Ha TeMy «Boaa n knumaTt» B pamkax Poccuiickoro
HaLMOHaNbHOro KOHKypca BOAHbIX NPOEKTOB CTapLUeKNaCCHUKOB

Pabotel Ha Temy «BoaHble pecypchl M KIMMAaTHUYECKHE W3MEHEHHUs» JOJDKHBI OBITh
HOCBALIEHbI U3YUEHUIO U3MEHEHUH 2udpoiocutecko2o pescuma cyuiy (B T.4. BOOHbIX IKOCUCIEM
Ccywiy) TIOA BO3JACHCTBUEM IUIOOANBHBIX KIMMATUYECKUX HW3MEHEHHH M HX JIOKAJIbHBIX
HOCJIECTBUM U nposiBIeHHH. PaboTa MOKeT ObITh BBIIIOJHEHA B CIEAYIOIIMX HAIIPABICHUSIX !

* H3MeHeHHe KoJM4YecTBA aTMOC(epHBIX O0OCAAKOB M cmoka pexk. B mnociennue
JECATUIIETUSI HAOII0JAeTCsl POCT KOJIMYECTBA OCAJIKOB B CPEIHUX M BBICOKHX IIMPOTaX.
OTO MPUBOJUT K YBEJIMYEHUIO TOJ0BOTO cTOKa peK. OJIHAKO B Pa3IMUHbIX PErHOHAX 3Ta
TEHJICHIIUS MOXET OBITh BBIpaXEHa IMO-pa3HOMY, a TJe-TO, BO3MOXKHO, HaOJIIOAaeTCst
HA00OpPOT COKpAIlleHHEe KOJMYECTBA OCAIKOB, MU, COOTBETCTBEHHO, T'OJIOBOTO CTOKA.
[Toaromy menHod Oymer paboTa, B KOTOPOH IPOAHATU3UPOBAH MHOTOJCTHHH XOJ
0CaJIKOB M PEUHOT0 CTOKa (MJIM YpOBHS PEK M BOJAOEMOB) Ui BallIero peruoHa (paioHa,
ropoga), W B KOTOPOM CHENAHO 3aKjlOueHue («IMarHos3»), Kakas TeHIACHIUS
HaAOI01aeTCsl, HACKOJIbKO OHA OTIMYaeTcs OT o0miel (r1obalbHoil), moueMy, U Kakoe
3HAYCHHE OHA MMEET /I XO35HCTBa peruoHa (paiioHa, ropoja) U ero HaceneHus. Jms
TOT0, YTOOBI OLIEHUTH, HACKOIBKO YMEHbBILIAETCS JOJS TBEPIBIX OCAIKOB B XOJIOJHBIN
MEepUOJl To/Ja, MOXHO IPOBOJUTH CHETOMEPHBIE H3MEPEHUS — H3MEPEHUs BBICOTHI,
TUIOTHOCTHU U BJIaro3araca CHeKHOTO TTOKpOBa Ha TEPPUTOPUSIX BOJOCOOPOB, M CPABHHUTH
MOJIYYCHHBIC JIaHHBIE C MHOTOJIETHUMHU CPETHUMU. [laHHBIE MHOTOJICTHHX HaOJII0ICHUIA
MO>KHO TIONTYYUTh B PETHMOHAIBHBIX OTAEICHUIX [ MIpOMeTeopoIoruyeckoit ciykobl, Iie
OHM JIOJKHBI XPAHUTHCS.

* MH3meHenune 20006020 xoda 6odnocmu (ypoBHsi) pek H BogoemMoB. CoriacHo
MCCJICIOBAHMSAM YUYCHBIX, B CPEIHUX U BBICOKUX IIMPOTAX HAOIOAACTCS CMEIIEHUE TTHKa
BECEHHETO MOJIOBO/IbSI Ha Oojiee paHHHE CPOKU. DTO BBI3BAHO MOTEIJICHHEM 3UM, H,
COOTBETCTBEHHO, YBEJIMUCHHEM JIOJIA JOXKEH B 00IIEM KOJIUYECTBE OCAJKOB XOJIOJIHOTO
nepuona roga. IlockonmbKy owcudkas enaca 3HAYUTENHHO OBICTpEE MOMAAaeT B PEKY
(BomoeM), ueM meepoas (CHET, Jieq), MUK TOJI0OBO/Ibs HacTymnaeT panbiine. HabmomaroTcs
JIM Takue U3MEHEHHs B BallleM peruoHe (paiione, ropoze)? C 1enbio UCCIeTOBAHMS 3TOTO
BOIIPOCa MOXKHO OPTraHWU30BaTh PETYJSIPHBIE W3MEPEHUsI YPOBHSI PEKH, KOJUYECTBA
aTMoc(epHBIX OCAJKOB M TEeMIepaTyphl BO3AyXa (MMEHHO KOJMYECTBO OCAJKOB U
TeMIlepaTypa BO3JyXa OIPEACISIOT XapakTep BECEHHETO II0JOBOJbSI) M CPaBHUTH
MOJIyYeHHBIE XapaKTEPUCTUKHU MOJOBO/IbS 32 KOHKPETHBIN 0/l C JAHHBIMU MHOTOJIETHUX
U3MEPEHHM,  KOTOpPhIE  MOXXHO  TOJIYYUTh B PETHOHAJIBHBIX  OTAEJICHHUSIX
['upoMeTeopoIoruyeckoi ciay Obl, TIe OHU JOKHBI XpaHUTbcA. Hackombko Takoit
CIIBUT CPOKOB BaXKEH JIJISl XO3AWCTBEHHOM JIESITEILHOCTH, )KU3HH o0miecTBa? BeiHyX)1eHa
T PKOHOMUKA TIOJICTPanuBaThCSA MO Takue n3MeHeHus u kak? [lompoOyiiTe naTh OLEHKU
BKHOCTH 3THX CJIBUTOB M TIPEIJIOKUTE BAPUAHTHI TIOJICTPAaUBAHUS 11O DTH U3MECHEHHS.

= DJKCTpeMajibHble SIBJICHHUS: H0O10600bA, NAGOOKU U 3AcyXu. DTHU SBIICHUS BBI3BAHBI
atMocdepHbIMH (TTOTOAHBIMH) ycioBusMU. [laBoaku mocnennux ner B EBpore, B
Poccun, u B nApyrux dYactsx MHpa MOATBEPXKIAIOT MHEHUE TEX YYEHBIX, KOTOpbIE
CUMTAIOT, YTO TJIOOATBHBIA KJIMMAT CTAaHOBUTCSA Ooyiee 3KCTpEeMalbHBIM. A Kak 3TO
BBIpaXeHO B BamieM peruone? [Ipoucxomunmu mu momoOHBIE IKCTpeMaabHbIC SBICHUS B
BaleM pervone (paione, ropone)? Eciam ga, TO onmummTe W NMpOAHATU3UPYHTE OTH
COOBITHSI ¥ MIX TTOCJICJICTBUS, a TAKXKE CTETICHb 3aIIUIIEHHOCTH BaIlleTo paiioHa, Topoja u
MepbI IO ee MoBbIeHut0. HabmogaeTcst i pocT KOIMYecTBa IKCTPEMaIbHBIX OIHEMOB
YpOBHS peK, BojgoeMoB? Hackonbko 3TH SBICHHS OMACHBI 711 SKOHOMHUKHU M 001IecTBa?




OueBUHO, caM TMABOJOK MPEIOTBPATUTh HEBO3MOXHO, HO €ro pa3pylIUTeNIbHbIC
MOCIEACTBHSI MOKHO COKpaTUTh. BO3MOXHO, AJ 3TOM LIETM MMEET CMBICH MOCTPOUTH
IUIOTHHBI, 1aMOBbl MM KaKHe-TM0O0 ApYyrue cuopomexuuyeckue coopydicenus? PeanbHbl
JIM Apyrue CrocoObl 3alUTHI HACEJIEHUS OT HEOIAronpusITHOTO JIeHCTBUS MaBOAKOB? Bbl
MO’KETE COCTAaBUTh IPOEKT 3aLIUTHBIX MEP.

* Bo3aeiicTBHe M3MEHEHHH KJIMMATA HA BOJHBIE DKOCHCTEMBLI. I3MeHeHUE BOIHOIO
peKMMa pPEK M BOJOEMOB, HECOMHEHHO, 3aTparuBaeT skocucmemul. lloBbllieHUE
TEeMIEepaTypbl Bo3ayxa (M, COOTBETCTBEHHO, TEMIIEPATypbl BOJIbI) BJICUYET yMEHbIICHUE
COJIepKaHUsl KUCIOPO/Aa B BOJIE, YTO HEOIArONMPHATHO BIUSAET HA KU3HEIACATEIHHOCTD
B00HLIX Op2aHU3MO8. DTU TIOJOXKEHUS OYEBUIHBI. A KaK KOHKPETHO «4YBCTBYIOT»
U3MEHEHHUsl KIMMAaTUYECKUX YCIOBUU G00Hble sKkocucmembvl B Bamiem peruone? Jlns
3TOr0 HEOOXOAUMO BBIIEIUTH U3 OOIIETO U3MEHEHHS SKOCUCTEM PEaKIMI0 Ha U3MEHEHUE
KJIMMaTH4ecKux yciaoBuil. [Ipoine Bcero 3to cnaenarbh Npu UCCIEAOBAHUM BOJOEMOB U
pEK, HE 3aTPOHYTHIX HEMOCPEACTBEHHBIM aHTPOIOTEHHBIM BIUSHUEM, T.€. HAXOISIIUXCS
BJIaJIM OT UCTOYHUKOB 3arps3HeHus1. I3MeHeHus B 9KOCHCTeMaX 3TUX 00bEKTOB BbI3BAHBI
€CTECTBEHHBIMU MPUYUHAMH, B T.4. KIUMATHUYECKUMH. MOXHO MPOCIEAUTH IBOIIOLHUIO
BOJIHBIX 3KOCHUCTEM BO BPEMEHH, UCIIOJIb3Ysl COOCTBEHHBIE OLIEHKH YMCIEHHOCTH BUJOB
BOJHBIX OpPraHM3MOB U aHAJOTHUYHBIC OIEHKH, CJENIaHHble B MpOILIOM. Jlpyrum
MHTEPECHBIM BHJOM DPAa0OT ObUIO OBl HCCIIEOBAaHHE SKOCHCTEM, Pa3BUBAIONIMXCS Ha
MECT€ MCUE3AIIIUX BOAHBIX OOBEKTOB (HANMPUMEP, BBICHIXAIOUINX BCIEACTBHE
aTMoc(hepHOii 3aCYIILTUBOCTH 03€p ¥ BOJJOTOKOB)

*»  Kuchomuwie _00ixcou. B HekoTOpbIX paiioHax EBpombl oCTpo cTOMT mpodiema
KHMCIJIOTHBIX A0KIed. B Poccun OHa emie He NMPUBJIEKIIA CEPbE3HOTO BHUMAHMS HAYYHBIX
KpPYroB U 001mecTBeHHOCTH. OfHAKO 3Ty MpoOIeMy MOKHO MOCTaBUTh IIUPE, a UMEHHO,
W3MEHEHNE XMMHYECKOI0 cOCTaBa oOcagkoB BooOIme. OCOOEHHO XMMHYECKHH COCTaB
0CaJIKOB MEHSETCS BOJIM3M KPYMHBIX MPOMBIIUICHHBIX OOBEKTOB. DTH OCAJKU MHUTAIOT
2UOPONIO2UYECKYIO cucmeMy cyuwiy W 3arpsi3HAIOT BOAHBIE 3KOcHCTeMbl. Bo3MoxkHO, B
BallleM pailloOHe 3arps3HEHHUE BOJHBIX SKOCHUCTEM OCAJKaMHU 3HAYUTENIbHO, W Ballel
3aa4eil Moria ObITh OlLleHKa 3TOro 3¢ ¢ekra, a TakKe MOUCK MyTell pelieHus AaHHON
npo0sieMsbl. /171 5TOr0 MOKHO, B YaCTHOCTH, OPTaHU30BaTh aHAIN3 XUMHUYECKOTO COCTaBa
JKUJKUX U TBEPJBIX OCAIKOB (CHEra).

= Jlerpagamusi Be4HOil Mep3J10Thbl. JTa mpobiieMa OYeHb HEOJHO3HAUYHA U BBI3BIBACT
HEMAaJIO CIIOPOB B HAYYHBIX Kpyrax. I'J1aBHBII BOIpOC 3akito4yaeTrcs B TOM, HACKOJIBKO
BEYHAs MEp3JI0Ta YYBCTBHUTEJIbHA K M3MEHEHUSIM KiuMmarta. [logBSATCA W mpu TassHUU
BEYHOH MEp3JI0Thl HOBBIE BOJOEMBI, 3a00JI0UEHHbIE TEPPUTOPHH, KAKUE SKOCHCTEMBI
OynyT pa3BUBaTbCA B HOBBIX YcioBusax? Ecmu B BamieM peruoHe HaONIOAAIOTCS
no100HbIe 3(P(PEKTH, TO ONUIINTE U MPOAHATU3UPYHTE UX, a TaKKe MONpoOylTe AaTh
NPOrHO3 HX JajbHelmero pas3suTus. lcciaenoBaHue 53THX BONPOCOB Ha OCHOBE
dakTHdeckux HaOII0IeHNH ObIIO OB OYEHB MOJIE3HBIM JJIS pa3penieHus MpoOIEMBbI.

HeKOTopble none3Hble NOHATUA

JKOCHCTEMbI — COBOKYITHOCTb >KMBBIX OPraHM3MOB M OKpPYXAIONIIEH HX Cpelbl BO
B3aUMOJECUCTBUU. YacCTHBIM CIIydaeM 3KOCUCTEM SBIIAIOTCS BOAHBIE JIKOCHCTEMBI — T.C.
9KOCHUCTEMBI, B KOTOPBIX COBOKYITHOCTBIO KUBBIX OPTraHU3MOB sIBJIsieTCs (pyiopa u ayHa BOJTHBIX
00BEKTOB, a OKPYXKAIOIICH CPeIoit — cCaMu BOJIHbIE OOBEKTHI.

I'maposiornueckasi cucreMa CyliM — COBOKYITHOCTh BCEX BOJHBIX OOBEKTOB CYILH, KaK
€CTECTBEHHOT'O TaK M aHTPOIIOTCHHOTO MPOUCXOXKIEHUS. B T. C. ¢. BXOAIT peku, o3epa, 6010Ta,
BpPEMEHHbIE BOJIOTOKH, BOAOXPAaHWIHILA U JIP.

I'uaposiornyeckuii peskuM — 3aKOHOMEPHBIC M3MEHEHHS COCTOSHUS BOJIHOTO OOBEKTa
BO BPEMEHH, OOYCJIOBJICHHBIC TJIABHBIM O00pa3oM KIMMAaTHYECKUMH OCOOEHHOCTSIMHU OacceiiHa;



MPOSIBIISICTCS. B BUJEC MHOTOJETHHMX, CE30HHBIX W CYTOUHBIX KOJeOaHUU YpOBHSI BOJBI, €€
pacxo/ioB, JENOBBIX SIBJICHUM, TemIepaTypbl BOJbI, KOJIMYECTBA M COCTaBa IEPEHOCHMOIO
MOTOKOM TBEPAOr0 MaTepHalia, COCTaBa U KOHIEHTPAIIMH PAaCTBOPEHHBIX BEIIECTB, U3MEHEHUN
pycia peKu.

CTOK — KOJIMYECTBO BOJIbI, IPOTEKAIOIIEE B PEYHOM pyCiie 3a KaKOW-TH0O0 MPOMEKYTOK
BpeMeHH (Hampumep, rox).

BoaHoCTh — Mepa KOJIMYeCTBa BOJIBI B peKe. MOKET OBITh BBIpaXKEHA YPOBHEM PEKH HITH
pacxosoM — KOJIMYECTBOM BOJBI, IIPOTEKAIOIIMM YEPE3 CEUCHHE PyCiia 3a CIUHMIYY BPEMEHH
3
(m°/c).

HOJIOBOIILC — C€XCETOAHO ITOBTOPAIOMICCCA OOBLIYHO B OJJWUH H TOT XKE CC30H IoJa
OTHOCHUTCIIBHO JAJIUTCIIbHOC U 3HAYUTCIIBHOC YBCIIMYCHUC BOJHOCTHU PCKU, BBI3bIBAIOIICC MTOABEM
€C YPOBH; OOBLIYHO COIIPOBOKAACTCA BBIXOAOM BO/J M3 PYCJia U 3aTOIJIICHUEM MOMMBI.

IIaBomok — CpaBHUTEIBHO KPATKOBPEMEHHOE IIOJHSATUE YpPOBHS BOJbl B pEKe,
BO3HMKAlOIlee B pe3yibTaTe OBICTPOro TassHUS CHEra IpU OTTENeNd, OOMJIBHBIX JOXKIEH,
HOITYCKOB BOJIbI U3 BOJOXPAHWINIL. B oTim4ne oT nonoBoauil ciay4aercs B 1000 BpeMs roja.

3acyxa — nepuoJl JJIMTEIbHOIO M 3HAYUTENBHOIO HEJOCTaTKa arMoc(epHBIX OCaJIKOB
(BECHOH M JIETOM) IIPU MOBBILIECHHBIX TEMIIEPATYPaxX U MOHMKEHHON BIAXKHOCTH BO3yXa.

KucioTHble D0KIu — XuAKUEe aTtMOc(EpHbIE OCAalKU C TIOBBINICHHOH KUCIOTHOCTBIO.
OO0pa3yrorcss B pe3yibTaTe BBIOPOCOB MPOMBIIIICHHBIMA OOBEKTAMH OKCHJIOB CEPHI M a30Ta,
KOTOpPBIC, COCIUHSSCH C BJIArOd BO3JyXa, OKHUCISIOTCS C 00pa30BaHUEM COOTBETCTBYIOIIUX
KHCJIOT.

I'uapoTexHuYeckne COOpPYKeHUS] — TEXHUYECKHE COOPYKEHHUS Ha BOJHBIX OOBEKTax,
MIOCTPOEHHBIE C LEJIbI0 3KOHOMHYECKOIO HCIOJIb30BaHUS BOJHBIX PECYPCOB U CHUKEHUS
yuepba OT 3KCTpeMajbHbIX BOAHBIX siBieHUH. K r. c. oTHOCATCA AaMObl, HUTIO3bI, TUIOTHUHBI,
TUAPO3JIEKTPOCTAHIUH U T.J.



