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03EPO - IK EKOCUCTEMA: 03EPA MUKOJIATBCHKOI OBJIACTI
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Hawa cyuacnicmo, 30asanocs 6, Hadac HO8i MONMCAUBOCTNI T MeXHOI021], ajle NPU UbOMY OUKNLYE THUL
npasuaa Hcumms i usHauae oobmexcerts. Mu 8iduatioyuHo npaznemo docsiemu yenixy Ha pobomi, e0oma,
8 HagyaHHi, gi0kaadaroyu Hatleaxcausiuie Ha nomim. Ak npasuno, 01 6irvuiocmi 3 Hac make NOHAMMS
5K eK08I0NOYUHOK Ha MOPI 8LIMKY abo ekonodopoiici CiMme W0Cb HeOOCANHCHE T 3a ePAHHIO PealbHOCII.
Ha mai cmpimko20 po3sumry sHympiuiHb020 Mmypuamy 6 Hauliii kpaini, kKodxcen baxcarouuii modice 8i0-
Kpumu 015 cebe uiocb Hoge, 8i08idamu Uikasi micys, 0isHamucs npo pioHull kpail, OUiHUMU OMPUMAHY
ingopmayiro ma 30iticHumu 00UinbHi NPUPOOOOXOPOHHI 3aX00U.

Knwouosi crosa: 0sepo, Mukoaaiecvka 00.1acme, yHIKALbHUL MIKEPOKLIMAM, €K0JI0214HO YUCMI Micys,
00Ci0HCeH S, YHIKALbHI | HeNOBMOPHI KYMOUKU.

LAKE - AS AN ECOSYSTEM: LAKES OF THE MYKOLAIV REGION

Our modernity, it would seem, provides new opportunities and technologies, but at the same time dic-
tates other rules of life and sets limitations. We desperately strive to succeed at work, at home, at school,
putting off the most important things for later. As a rule, for most of us, such a concept as eco-vacation at
sea in the summer or eco-travel with the family is something unattainable and beyond reality. Against the
background of the rapid development of domestic tourism in our country, everyone can discover something
new, visit interesting places, learn about their homeland, evaluate the information received and implement
appropriate environmental measures.

Key words: lake, Mykolayiv region, unique microclimate, ecologically clean places, researches, unique
and unique corners.

MeTroau Ta MaTepianu. YKpalHCbKa IPHUPO/a, Taka Ka3KOBA, TaKa TeHiTHa, ocniBaHa I[lleBueHKoM,
Dpankowm, Jlecero YKpaiHKOIO, i He JIuIlle HUMU. Y Ci BUIATHI YKPATHCBhKI MTMCbMEHHUKY HE MOIJIA HE 3Bep-
HYTH Ha Hel yBaru, BOHU MUJIYBAJINChH HEIO, 3aX0ITIOBAJINCE, IPYUCBSYYBAJIH CBOT HakKpari Biprmi. Harma
MPUPO/IA SKUBA, HETIOBTOPHA i Taka 6araTa, BOHA Japye HaM CTITbKY J00pa i Y BiAmoBias moTpebye utie
HeBeJIMYKOI TypOOTH, X04ua O YaCTHHKY HAIIIOTO JII00JIAYO0T0 CepIid, Ceplisi, CIIOBHEHOTO II0BAru Ta BIsAY-
HOCTI. JIute Toi HaBKOJUIITHIN CBIT Mogapye HaM yce, Ha IO 3/IaTeH, BiaCTh HaM BCi CBOi KOIIITOBHI
JApYHKH.

Pe3ynbTaTu Ta 00roBopeHHsA. Hemapma roBopsTh, 110 MpUpoa — Halra MaT. BoHa nae sgoanHi Bce
HeoOXiTHe [IJIA SKUTTS, X04 MU He 3aBKIU MO’KeMO OLIHUTH 1i JapyHKU. [lyske 3acMydye Te, IO JIIOAN
3aXOMUBIIICH PO3BUTKOM HOBHX TEXHOJIOTIH, YacTO ITKOAATH mpupofi. Hama aisibHICTE BUKRIUKAE
3a0pyaHEHHS TOBKOJIMIIIHHOTO CEPEIOBUINA, KJIIMATUYHI 3MiHM, BUMUPAHHsI BUIIB TBAPUH i POCJIUH.
Heo0xigHo mam’iTat, 1m0 MIKOSYX TPUPOIi, MU poOMMO ripiie caMmuM cobi. ¥ miii cripaBi HeMosKHA
OyTu Oaiiy)kuM — MU MaeMo 30eperTu OararcTBa i Kpacy MpUpOAH, TiTbKY 3a Ifi€l YMOBU MOKJIBE 1
Halle iCHyBaHHs Ha 3eMJIL.

Ceit npupou 6araTuii i pisHOMaHITHUH, 110 MOske OYTH KpallyuM 3a Telljie COHIle, BeJUYHi ropH,
rpaiiyinBe Mope, KBiTydi lepeBa, HeMOBTOPHi o3epa. CBIiT MpeKpacHuH, BiH TOBHUH AUBOBIKHIX MiCIb,
PO iCHYBAHHS SIKUX OUIBIITICTE 3 HAC HE 3HAIOTE. B I1ill cTaTTi 3ibpana KoJeKIIist OIHUX 3 HAWOiIbII 3aX0-
IJTIOI0YUX MicIth Y MUKoJIaiBCBKUE 00J1aCTi — 03€epa.

Osepo Cousonerb-Tyanu, sike po3TarioBaHe Ha TepuTopil bepe3ancbkoro paiiony MuKoJaiBCh-
KOi 06J1acTi, € TiAPOJIOTIYHNM 3aKa3HUKOM MiCI[EBOTO 3HAYEHHsI. 32 CBOIMU IMapaMeTpaMu, 1€ BeJTbMHI
BeJIMKa BOJI0IMa, 3arajIbHOI0 IIoMIelo 8 KistoMmeTpiB. HepocraTHsa BUBUeHICTh (hayHU akBaToOpil Ta Ipu-
JIETJIO1 TEPUTOPIi 03€epa € apryMeHTalliel0 akTyaabHOCTi mpobsaemu. [Ipo 6iopisHOMaHITTS KOHKPETHOT
TePUTOPii MOsKHA TOBOPUTH TO[Ii, KOJIX BOHO Oyzie BUBYEHe HAyKOBIISIMY, aJle IIPO Iie B HayKOBili JiiTepa-
TYpi MMOKM 110 JaHUX 00Mash. JlocmimKreHHs IPUPOAHO-3anoBigHoro o3epa CosoHers-Ty3/m q03BoIsIE
OLIIHUTH IIPUPOJIHI pECYpCHU pErioHYy.

182



Arad. JI.C. Bepzy — 145 aem. Medxcoynapoonas kongpeperyus. berdepoi: Eco-TIRAS, 2021.
Academician L.S. Berg — 145. International Conference. Bender: Eco-TIRAS, 2021.

Cononerrs-Tyssu — rpside-CoIbOBE 03€PO, 0 3HAXOIUTHCSA OiJis y3bepeskskss YopHOTo MOpsi, Maiike
mopy4 3 OuakoBoM, 0inisg cesra PubakiBka. [liomma BoasHil rrani mocTiiHO 3MIHIOETHCS. [HOMI 03epo B
0CO0OJIMBO OCYIIINBI POKY MOBHICTIO BUCUXAE, i THO 3aMiCTh BOJI IOKPUBAETHCSI TOBCTUM IIAPOM COJIL.
Bepxuiii map cosi Mae 6inmii Kostip, a HIKHIH I1ap poskeBoro BiATiHKY.

CoJione o3epo Ty3/u c1aBUTHCS CBOIMU JIiKYBaIbHUMU rPpsi3siMu. TyT paHillie mpoBoAuIacs BUL00-
YTOK COJ1i, a Telep IiJ 4ac KypoOpPTHOr'O Ce30HY Ha IIbOMY BHCOXJIOMY 03€pi IIOBHO BilIIOYMBAIOYUX, AKI
3 Hir /10 ro/ioBH 06Ma3aHi YOpHOI OPY/0M i TOKPUTUX KPUCTAJaMHU COJIi, 1[0 ITepeIMBaIOThCSA Ha COHIIL.
CoJioHe 03epo — Iie Oe31liHHa KpUHUIIS OaibHeoJ10Til. [IpoBegenHnil YKpaiHCbKUM HayKOBO-OCIIiTHUIb-
KUM {HCTUTYTOM KypopToJorii i ¢isiorepamnii anasis rpsseit o3epa Tya/u mokasas, 110 BOHU BOJIOJIIIOTh
CUJBHUMHU JIIKYBaJIbHUMU BJIACTUBOCTSIMU. Mope, JIic, cTel i OJU3bKICTh COTBOBOTO 03epa CTBOPIO-
0Th VHIKQJIBHUN MiKPOKJIIMAT, IO CIPHUSE 03IOPOBJIEHHIO AUXATHHOI Ta CEPIeBO-CYIUMHHOI CHCTEM
opraniamy. Ajie He MEHII CYTTEBUMH i KOPUCHUMU (DaKTOPAMH J1JIs1 03[T0POBJIEHHS JIIOANHY € YHiKaIbHA
pora, Cinb i TOBIiTpsl, HACMYeHe i0HAMH COJTi.

L1i exoJI0TiYHO YKCTi MiCIA CTaIM IPUTYJIKOM i MicLieM [1J1s THi3AyBaHHA [JIs1 YMCJAeHHUX Pi3HOBUAIB
BOJIOIIJIABHUX IITAXiB: YalOK, YOPHUX i OiTHX Jiebe/IiB, KaYOK, Yare b i HaBiTh POKeBUX i OiTUX MMeJTikaHiB.
Pasom 3 Tuiiryascbkoro i bepesancpkuM muManamu 03epo Ty3/u BKIIOUEHO [0 3all0BiHOI TepuTopi,
3HAYMMY 7151 30epeskeHHsI KiTbKiCHOTO pisHOMaHITHOCTI i BU0BOr0 6araTcTBa MTaxiB.

Hinecnpsamoani gocmigpkeHHsa o3depa CosoHenb-Ty3au nposogATeca 3 2007 poky. Pesysnbrarom
JOCJTiKeHb CTaly BUsBJIEH] BUTM Oe3xpeOeTHHX Ta XpeOeTHUX TBapyH Ha IPUJIETVIiH 10 03epa TepuTopii.
BopsiHe 13epkasio akBaToOpii 03epa IikaBUTh 3 MPUBOY HASIBHOCTI ITPeCTaBHUKIB KJ1acy PakormomioHux
(Crustacea), migrJsacy 3ssoponori paku (Branchiopoda), psimy 3sit6ponoru (Anostraca), Artemia salina.

ButiTKy 03epo Moske ITOBHICTIO IEPECUXATH, aJle Y YePBHI MiCSIIi IIJI0111a BOISIHOTO I3epKaJjia 3HAYHO
301/IBIITyeThCA 32 PAaXyHOK OMAafiB. 3HAYHO 3HUKYETHCSI COJIOHICTH BOJH, ITI0 J03BOJIsIE TTepeOyBaTH B
Hill He TiIbKYU apTeMii, ika BUTPUMYye KPUTHUYHI ITOKa3HUKHU COJIOHOCTI, ajle TaK0XK iHIITNX Iigpo06ioHTiB.
Ha npuserJiit 1o o3epa TepuTopii (y epiof; 3acyxu) € HU3WHH, sIKi HA [10YATKY JIiTa 3all0BHEHi BOJIOIO.
CoJIOHICTh TaKMX 03€pellb 3aMUIIAEThCA HUKYOIO Y TIOPIBHAHHI 3 03epOM, CaMe Ha TaKUX 03epIisX 3Ha-
XOIIATH co0i TRy TycenofiOHi Ta cuBKOMOAiOHI. Crieka y JIITKY TOCUTb IIBUAKO CIPHSIE€ BUIAPOBYBAHHIO
Bozau. [Tpu oMy JlaHAmadT Haraaye OisibIle SMMOBHI Tepiof] y 3B’ 3Ky 3 HAKONTMYEHHSAMH KPHUCTaIi4-
HOI coJIi 1o Kpato o3epa. Lli comboBi CKyITueHHsI BUKOPUCTOBYIOTD MITAXU [IJIsI BIIITOUMHKY Ta YKUBJIEHHS],
TOMY IIPUPOJJO0XOPOHHE 3HAaYeHHsI 03HAUEHOI TEPUTOPII CTaE BATOMUM.

Hanpuneriii reputopii 03epa BUsB/IeHI HACTYIIHi BUAM HA3eMHUX MOJIIOCKIB: Brephulopsis cylindrica
(Menke) — paBiuk 6armTonogioHUN MUIIHIPUYHAN, (POHOBUH BUJI, [OCATAE BUCOKO] IIITEHOCTI TOMTYJIs-
it — mo 1000 oc. Ha M?, MOMYJISALIs po3TanioBana Ha Bimcrani 100-200 M Bix BoM, HA AUISTHKAX i3 3/1aK0-
BOI0 pocauuHicTo; Chondrula tridens (Miill) — paBiuk Oartonoaionuit Tpuayouii, 3Halinennii Ha AITSTHIT
IJTOIMHO0 TTpubJn3HOo 100 M?, IIiIMBHICTH HEBUCOKA — 10 20 0COOMH Ha M. YTPUMYETHCS § BEPXHBOMY
1m1api rpyHTy (10 2 cM), IpUKOpeHeBill yacTuHi TpaB sHUCTOI pocauHHOCTi; Cepaea vindobonensis (Fer.)
— IeTesi aBCTPilichbKa, ab0 PaBJIMIK CMyTacCTUN aBCTPIMChKUH, 3yCTPIiYa€ThCS Cepe] YarapHUKIB, TpaB'si-
HUCTOI POCAUHHOCTI, Ha o4epeti; Helix albescens Rssm. — paBinKk BEJTUKUI 3BUYANHIH, 3yCTPIiYa€ThCS
MIOBCIOZIHO, aJie IIJIbHICTh HeBUCOKA — KilbKa ocoOuH Ha M* Monacha fruticola (Kryn.) — paBiauk-mMoHax
YarapHWKOBWH, BUSBJIEHI TOOJMHOKI 0COOMHY Y HEBJIACTUBUX /IS HUX IUISTHKAX i3 TpaB'THUCTOIO POC-
JIUHHIiCTIO; Xeropicta derbentina (Kryn.) — paBJuK CTEMOBUH, 3yCTPiYa€ThCS MOBCIOIHO HA Ai/IsIHKAX i3
TpaB'STHACTOIO pOCAuHHICTIO. B akBaropii o3epa CosoHern-Ty3/1 MeIKae eMUHIHN BU PaKOMOIiOHAX
psany 3si6ponoru (Anostraca), Artemia salina.

KopoTkouacHO KOpHUCTYIOTHCSA BOJASIHOIO IOBEPXHEI0 03epa [JIs BiAIIOYMHKY POsKeBi HesiikaHu
(Pelecanus onocrotalus), yenypa mana (Egretta garzetta), uenypa Benuka (Egretta alba), ne6inb-mm-
nyH (Cygnus olor), nocriiiHo niepebyBae Ha o3epi ranaras (Tadorna tadorna). 3BU4aliHi MpeICTaBHUKH
opHiTO(ayH! OKOJHIL 03epa — COPOKOITY Y0OpHOJI06UiA (Lanius minor), COpoKoIy TepHoBUH (Lanius
colluro); oy>ke 4acTo TpamIsieTbCs B OKOJIULSAX 03epa oaya (Upupa epops); 3ycTpidaeTbes IpymnaMu i
yac YKUBJIEHHS HACIHHAM YOPTONOJOXY IUTJIUK (Carduelis carduelis); 3HaX0JUTh ITepeTUHYACTOKPHUIINX,
SIKUX BIOCTAJIb OiJis 03epa 6mprosoinka (Merops apiaster).

EnTomodayna rpsse-conboBoro o3epa CosioHenb-Ty3/u Ta IpuUieraux 10 HbOro TEPUTOpPIN Hal-
3BUYAHO pidHOMaHiTHA. HayKkoBIsIM-IoCimHUKaM Brajocs 3idpatu Gimbmt sk 100 BUIiB KOoMax pis-
HUX CHCTeMaTUYHUX I'PYI, Ha yBary 3ac/IyrOBYIOTh Y IEpIIy 4epry Ti BUIMW KOMax, sIKi MiAJisaraioThb
OXOpOHi. 32 POKM CIIOCTEepEeKEHbD MiATBEPKEH0 HASIBHICTh TAaKWX BHUJIB: AuOKa cTernoBa (Saga pedo);,
Papilio machaon - nepebyBaHHIO ITLOTO BUY CIIPUsI€ 3aPOCTi AMKOI MOPKBU 1o6/m3y Bin o3epa Couto-
Helb-Tyamu; Megascolia maculata — HepinKo SKUBUTHCS KBITKAMU YOPTOIIOJIOXY, PSICHI 3apOCTi IKOTO
posTarioBani Ha mpaBoMy Oepesi o3epa. BimmiueHi Ha BiTKpUTHX i/IsTHKAX pEKpPeAIiifHOl 30HU: 3a€Ih
pycak (Lepus europaeus), eHOTOBUTHUN cobaka (Nyctereutes procyonoides ), Tukui kabaH (Sus scrofa) Ha
IIporajfHax y 3apoCTsAX OUeperTy.
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36ip inopmarii — 1e TpUBATHH, CKJIAAHUNA TPOIEC, SIKUH MOTpedye ymMmasao 3ycuiab ¢axis-
I[iB-HAYKOBIIiB. BAsK/IMBUM € TOHECEHHSI OTPUMAaHOI iHpopMariil 10 HaceJleHHS, 0COOJIMBO MOJIOI, 110
HABYAETHCsI, TAKOMK /10 IHCTUTYILH, 31aTHUX OLiHUTH 110 iH(popMariio Ta 3AiiCHUTH AOLIIBHI IPUPOAO-
OXOpOHHI 3ax0Au. 3a pe3y/IbTaTaMu JOC/IiIKeHb, 03Ha4eHa TePUTOPiA € ocenuieM s 16 BUAiB pagy
Jlyckokpuii, 32 BuaiB TBepIOKPUIINX, 110 BifHOCATHCA A0 12 ponuH, 22 BuaiB [lepeTHHYaCTOKPUIINX,
AKI HaJIesKaThb 10 8 ponuH, 7 poauH [IBOKpUINX, 7 BUAIB Ha3eMHUX MOJIIOCKIB, B akBaTopil o3epa CoJio-
Helb-Ty3Ju BUsABJIEHO 1 Buj pakonomioHux. [TinTBepmKreHo 51 B IITaxiB Ta BUSABJIEHO 10 HOBUX BUIIB
IITaxiB 11 03HA4YEeHOI TepUTOPIi, JOCTeMEHHO BUABJICHO 3 BUIX CCAaBIIiB.

bararo iCTHHHO TWUBOBVIKHUX, YHIKAJIbHMX i HEIIOBTOPHHUX KYTOYKIB € Y MHKOJIAIBCHKUN 00JIaCTi.
OJHUM 3 TaKUX MicIlb € 03epo «MaJsbTa» (03epo B OsiekcaHIpiBCbKOMY I'PaHITHOMY Kap'epi), 1ie B paasiH-
CBKi YacH TyT aKTHBHO J00YBaJM IPaHIT i OJMH 3 BUPUTHX Kap EPIB 3alIOBHUBCS I'PYHTOBUMU BOJAMHU,
YTBOPUBIIH IITYYHE 03epo. Y HAUTJIMOIIIHN CBOTI YacTHHI 03epo jocarae 60 METPOBOI ITTUOMHU. 3TOI0M
HaABKOJIO 03€epa, Ha CKeJISICTiH MiCIIeBOCTi, BUPOCJIY JiepeBa i KyIili, bepera mojiekyau 3a00I0THUIIHCS, CTBO-
PUBIIH TAKUM YMHOM ITPAKTUYHO PUPOJIHE cepenoBuire. MicleBi skuTesTi 3aIyCTIIIN Tyau prudy, B 03epi
rovastacsi BOAUTHUCA ApibHa puba, 3apa3 TYT € OKYHi, OM4KH, Kapaci. OkosuIi 03epa — yHiKaIbHE MicIie,
CTBOpPEHE ITPUPOJIOIO i JIIOAWHOI0. 3 OJJHOTO OOKY HaJjl 03epOM BUCOKI 0OpPHUBUCTI Oepera, HaJ| ASKUMH BUCO-
YHUTH TPEKPaCHUH XBOMHU JIic, 3 iHIIIOT0 OOKY 03epa — 3aTHIITHI MiCIlf 111 BiTIOYMHKY, prOO0JIOBJI, TIJTSIKI
JJ1S1 KyIIaHHS, IOTiYKY 3 X0JIOTHOIO i YMCTOI0 BOJIOI0, ITiTIONIEe, HACTOSIHUI Ha apOoMaTi TPaB MOBITpPSI.

€ 71Bi HalnikaBimi Bepcii poMaHTUYHOI HAa3BU 03epa «MaJjbTa», 3a AYMKOIO MiCI[eBUX KPAa€3HaBILiB,
TepIia — JOCUTh OaHaIbHA, aJPKe B Ta/IbHil YaCTUHI Kap>epa MPOOMBAETHCS HEBEJUKUH IiBKOIO BOOCIIA],
Ha CKeJli TyT OYIHO 3pocTae 3esieHb, a JIiaHN 3BUCAIOTH TaK, K B Jicax gasekoi i Temioi Manbtu. [[pyra
— 6araTo XTO 3Ha€ MPO 3HAMEHUTOTO OfIECHKOT0 TpabikHIMKa MimKky fmoHYrKa, ajse MajIo XTO TIOBSI3YE
1ioro 10110 3 Bo3HECEHCHKUM palilOHOM, TaK OCh, YCYBAIOUH CBOIX KPUMiHAJIbHUX KOHKYPEHTIB, BiH, HIOWTO,
TOMMB X Y IKOMYCh HEBiZIOMOMY BOJIOMMMILIi IPUB)SI3YIOUN KaMiHb JI0 HiT, a IOTiM, KOJIU HOT0 3alIUTyBaJIH,
4¥ He 0aYMB BiH ITI0 JIIOAUHY — SITOHYMK HE3MIHHO Bi/ilIOBifaB — «Tak BiH ske Ha MasbTy moixaBl.

Mu MO’KeMO HaBITh i He 3[0rayBaTUCh, CKIIbKY IIIKaBUX MICLIb i TA€EMHULIb IIPUXOBYE MUKOJ/IaIBChKA
obmactb. O3epo BanactHe - BojHa epJrHa 60is1s1 cesta Byabke Bo3HeceHChbKOTr0 paiiloHy B OTOYEHH| XBOH -
HUX JIiciB 3 YACTOIO0 BOJOIO i He3aiiMaHo NpUpoAoio. Micld TyT piKo BifiBiIyBaHi JIIOABMHU, CTEKOK
Maiiske HeMae i MiCIiAMU TOBOTUTBCS UTH 1O «IiauHi». TepruTopisi 3akasHMKa 42 ra, e po3TallyBaaocs
BeJIMYesHe IiI3eMHe 03epo, PO3[iiJieHe BySbKUM IIIBOCTPOBOM Ha JBi yacTuHU. [Topyu 3 03epom, Ha BACO-
KoMy Oepesi po3TalroBaHUI COCHOBWIA JTiC, 2 B HU3WHHIHN YaCTHUHI pOCTYTh IyOU Ta iHIII JTUCTSHI MOHOJIITH.

Boyia TyT KpHCTATBHO YKCTA i HABiTh MOKHA mobOaunTh pudy (TpodeiHOTO KOopoTma, amypa, Tpo-
(peitny myKy), sika roiyeThCs 3aIUIIKAMU T3Ki. | 11e 1anexo He MOBHUH Iepestik MeNIKaHIIiB I1iel BOZONMU.
Kpim Toro, B 03epi MemnkaroTh siebei i 3rpast kayok. JIiCHUKY 3aNIeBHAIOTD, IO TYT SKUBE i JUBOBUKHUAM
XOXyJIs1, a BeuOpaMH SIK MOIIJIABKY Ha TIOBEPXHIO BOJY CIJIMBAIOTh XBOCTATi BUJIPH, MiclleBi IOJEHKYIOTh,
110 B JIICi € XOXyJIA.

Osepo banacTHe — 11e BepXiBKa BeJIMYE3HUX ITiJ3eMHUX 3aMaCiB MPiCHOI BOAY IIiJl TOBCTUM IIIapOM
HIiCKy, SIKi IPOCTYNAIOTh Ha IIOBEPXHIO i YTBOPIOIOTh MAJIbOBHUYUM KyTO4YOK. CaMe ITUMU MiA3eMHUMU
BOJIaMU Xap4y€eThCsI CHCTEMa BOJIONIOCTavYaHHsI MicTa BO3HECEHCHK, a caMe 03epo CIY;KUTH SIK 01 iH/IMKa-
TOPOM PiBHA i HiAIOPY Mif3eMHUX BOJ, — 3BifcH i Ha3Ba «banacTHe». Ajie HacIpaB/i, 30BHILIHIN BUTJIAL
o3epa Bif Horo ckaxiMo Tak, TexHoreHHoI (pyHKUii, ripiie He cTae. HaBkoJio HEIIMOBIpHO KpacuBo —
XBOWHI Ta JINCTSHI JIiCH, TUXi CT€KKH HAaBKOJIO 03epa, OTJISIOBI MalIaHYMKY 3 MilllaHuX 00puBiB. Came
TaKUM «He3BilaHUM» JJ1s1 HaC BUSIBUBCS Bo3HeceHChbKUI palioH 3i cBoiMU 03epaMy, JiicaMu i MaJIbOB-
HUYMMH TPaHITHIMH JIaHAIIadTaMy Tocepe]] yKpaiHChKOTo cTerry. Le — 3esieHe 1fapcTBO coceH i ny0iB,
MaJICHbKOT0 03€epa, Je IiJ HarJIsA0M JIICHUKIB jKUBe I pO3MHOKY€EThCSA PidHa JUYMHA.

BrucHOBKHY. 3apa3 MU BCi 3BUKJIM SKUTH y CBiTi, IKUI HaueOTO Oymyemo auisi cebe cami. Mu skuBeMo y
BEJIMKUX OyIMHKAX, OCHAIIIEHNX BUCOKOTEXHOJIOT{YHUMY IOOYTOBUMY IIPUCTPOSIMH, MAEMO 3MOTY TIepe-
CYBaTHCS Ha BEJIMKI BiZICTaHi 3aBSIKM aBTOMOOIJISIM, TTOTSITaM, JliTakaM. Takok MU MOKEMO CJIiTKyBaTH
3a TUM, IO BifI0OYBa€eThCA 3a TUCSAYI KisloMeTpiB, uepes IHTepHET a0 TesebaueHHs. Bce 11e BTOpUHHE,
ajpKe B OyIb-sIKOMY BUIIQJIKY MU BHKOPHCTOBYEMO 3HAHHS 3aKOHIB IPHUPOY Ta ii eHeprilo IS CTBO-
PEeHHsI BCiX LIUX TeXHOJIOTiH. Ajle HEMOSKJIMBO YKUTH, SIKILO T He MA€eIl 3MOT'Y HACOJIOAUTUCS IPUPOI0I0
CBOTO yJTI00JIEHOTO KPaIo.

ExkoJioriuHa cutyaniss Ha TepuTopii MuKoIaiBChKAN 00J1acTi XapakTepu3yeThCsl HETAaTUBHUM CTa-
HOM OKpPEMHX KOMIIOHEHTIB HaBKOJIMIIIHLOI'O IIPUPOAHOrO CepeloBUIA. IHTEHCMBHE NPUPOLOKOPHU-
CTYyBaHHSI IIPU3BEJIO JI0 TIOTipIIeHHs IKOCTi IPYHTIB Ta IIOBEPXHEBUX BOJ; 3a0pYAHEHHS aTMOC(EPHOTO
MOBITPST; BTPATH JAHAIMA(PTHOTO Ta 6i0/IOTiYHOTO pidHOMAaHITTs. HeTOCKOHAIOI 3aIUIIAEThCS Iifo4a
CUCTeMa yNPaBJiHHA CTAHOM HaBKOJIMIIHBOI'O NPUPOJHOIO CEPEOBUIIA, 1110 IOB'sI3aHO, 30KpeMa, 3
HeJ0CTAaTHBOIO e(EeKTUBHICTh (DYHKIIOHYBAHHS BiJIIOBIIHOI CUCTeMU TOCJHiJyKEHHsI Ta MOHITOPHUHIY.

184



Arad. JI.C. Bepzy — 145 aem. Medxcoynapoonas kongpeperyus. berdepoi: Eco-TIRAS, 2021.
Academician L.S. Berg — 145. International Conference. Bender: Eco-TIRAS, 2021.

[lepcriekTrBa BUpillleHHA BKa3aHUX MIpo0JieM, OB I3aHUX 3 OXOPOHOIO HABKOJIUIITHBOTO IPUPOIHOTO
cepeJIoBHIIA B PETIiOHI, Tepeidavae HeoOXiIHICTh (hOPMyBaHHS Ta peastisarlii BilMoBiTHOTO epCIIeKTHB-
HOTO TJTAaHY PO3IIUPEHHS IPUPOIHO-3aMOBITHOTO (DOH/TY 06J1aCTi.
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UTILIZING GIS AND A FIELD INDEX TO DETERMINE AREAS PRONE TO STREAM
BANK EROSION IN A WATERSHED IN NORTHERN GREECE

G. Pagonis, V. lakovoglou, G.N. Zaimes
Department of Forest and Natural Environment Science, UNESCO Chair Con-E-Ect,
International Hellenic University, Drama, Greece, zaimesg@teiemt.gr

Introduction

Soil erosion is one of the most serious threats worldwide (Zaimes et al., 2016). Stream bank erosion is
a major mechanism of soil erosion that can have major negative effects on the stream itself but also on the
adjacent riparian area (Zaimes et al., 2019). Bank erosion is caused dur to the lateral movement of water in
the stream that can erode the (undercut) foot or the entire bank of the channel with the produced materials
transported downstream. This type of erosion can lead to the extensive expansion of the channel width
destabilizing the natural stream dynamic equilibrium. Determining the areas prone to this type of erosion,
can lead to target approaches that can help in the protection and improvement of streams and riparian
areas integrity.

Stream and their adjacent riparian areas are ecosystems of high importance because of the many ser-
vices they offer to humans and the environment (Zaimes et al., 2010). Excessive stream bank erosion is
apparent in many watersheds due to various anthropogenic activities such agriculture, urbanization, river
regulation that can heavily degrade both ecosystems. Climate change is also expected to exacerbate this
phenomenon (Zaimes, 2020).

The evolution and development of innovative tools in the last decades can help improve the accuracy
and reliability of predicting episodic events that are temporally and spatially highly variable, such as stream
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bank erosion (Zaimes et al., 2016). Geographic Information Systems (GIS) are some of the most widely used
tools for collecting data on the natural environment and natural disasters that have negative effects on eco-
systems and humans. Taking in consideration the readily available satellite images for decades and other
digitally available data (e.g., land-uses, soils) GIS can be important tools to monitor stream bank erosion.

The aim of this study was to create a digital model of the study stream that highlights the susceptibility
to stream bank erosion of its reaches. Eight parameters were used to determine the different reaches sus-
ceptibility to erosion and the results of the model were validated with the use of a field index. Such models
allow land and water managers to install preventive works in the reaches that are most likely to have stream
bank erosion.

Materials and methods

The study area is a sub-watershed, that is part of Axios River transboundary Basin that ends in the
Thermaic Gulf of Northern Greece (Figure 1). The sub-watershed is located near Karpi of the Municipality
of Paionia at the foot of the Mount Paikos in the Prefecture of Kilkis. The name of main stream of the stud-
ied sub-watershed is Mega Rema (that means Great Stream). One of the reasons for selecting this stream is
because of anthropogenic activities, such as agriculture, logging, grazing and urbanization that are impact-
ing it and have increased stream bank erosion. The maximum altitude of the sub-watershed is 1000 m and
the minimum 160 m. Its total area is 7,23 km? and the length of its hydrographic network is 24,50 km. The
main stream has perennial flow with most high flows occurring during the winter and spring season.

1:80000

Kilometers

Figure 1. The study area was the sub-watershed of Mega Rema that is a sub-watershed
of the Axios Basin located in Northern Greece.

Eight parameters were selected to determine the reaches vulnerability to stream bank erosion. Once
the data of the parameters were entered in ArcGIS, the raster calculator tool estimated the susceptibility to
bank erosion and developed the digital erosion model. The eight parameters used were:

1) Lithological (Figure 2A): It is an important factor since the nature of the material along the river
banks determine its resistance to erosion (Twidale, 2004).

2) Rain erosivity (Figure 2B): Soil erosion is closely related to rainfall through the combined effects of
detachment by raindrops striking the soil surface and by the volumes of runoff (Mkhonta, 2000).

3) Stream bank slope (Figure 2C): Bank instability is correlated to the stream bank slope. The greater
the slope the greater the potential for bank erosion.

4) Longitudinal river gradient (Figure 2C): This parameter indicates the steepness of the stream bed. A
higher stream gradient implies more kinetic energy and more erosive power of the stream waters to move
sediment (Mertes and Dunne, 2007; Ashworth and Lewin, 2012).

5) Anthropogenic (Figure 2D): Human activities can greatly alter natural landforms that can accelerate
the risk of several hazards such as stream channel erosion and sedimentation. Constructions such as dams,
levees, bridges, and roads across or along the stream alter its hydrologic regime (Fitzpatrick and Knox,
2000). In addition, the elimination of the native vegetation for row crop agriculture and grazing, channeli-
zation of streams, and tile and ditch drainage, have led to deeply incised channels with accelerated stream
bank erosion (Zaimes et al., 2019).

6) Meander index (Figure 2E): Meandering can have a great impact on bank erosion. On the outside
bend of a meander the water hits the concave bank and generates high shear stress. The greater the acute-
ness of the bank curvature the more it promotes shear stress and thereby causing more erosion.
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7) Vegetation cover (Figure 2F): Vegetation cover along the banks protect it by providing a buffer from
the flowing water (Thorne, 1990, Zaimes et al., 2019). Roots within the soil further strengthen its cohesive-
ness thus reducing the impacts from stream flow (Abernethy and Rutherfurd, 2000).

8) Soil erosivity (Figure 2G): Depending on the resistance of the soil, the stability of the bank varies
accordingly. This also impacts the type of sedimentation that will occur in the channel (Maroulis and Nan-
son, 1996).
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Figure 2. The parameters used to create the digital erosion model: a) Lithological, B) Rain erosivity, C) Stream
bank slope and Longitudinal river gradient, D) Anthropogenic, E: Meander index, F: Vegetation cover, and G) Soil
erosivity. The results of the model with the six categories of erosion are shown in H.

The Bank Erosion Hazard Index (BEHI) (Simpson et al., 2014) was used to survey bank erosion on 82
sampling point along Mega Rema. The location of each sampling point was determined systematically,
based on a specific length internal. The location of the sites were found by using the Garmin GPS Alpha
100. Different characteristics are measured for the BEHI to determine the severity of the stream bank ero-
sion. The erosion categories are a) without erosion, b) very low, c) low, d) moderate, e) high, f) very high
and f) extreme.

Results

The histogram in Figure 3 shows the percentage of the stream in the seven bank erosion categories
based on the digital erosion model and the BEHI field measurements. The difference in the percentages
between the two methodologies are small, indicating that the model is predating stream bank erosion sat-
isfactory. The reaches of the stream without erosion were significantly higher than all the other categories.
This indicates that the banks are relatively stable in the studied sub-watershed.

MEASUREMENT RESULTS OF MEGA RIVER

70.00% L
’ §7.32% mBEHIprotocol  m Digital model
60.00%
50.00%
50.00% —
40.00%
30.00% 19.51%
20.00% —
= 9.76% 12.20%E= 5% 9.76%
10.00% g 6.10%7-32% ™' 7.32% %% T32% D27 366%  3.66%6.10%
o mE BE B B "m0 o
Without Very low Low Moderate High Very high Extreme
erosion

Figure 3. Comparison between the results of the BEHI protocol and Digital model.

The bank erosion category for each sampling location based on the digital erosion model and the BEHI
can be seen in Table 1. The comparison of the results of the two methods allows to evaluate the accuracy
of digital erosion model. Based on these comparisons it is evident that both methods estimated in most
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cases the same erosion category. In some other points the differences for the same sampling point were
minimal (e.g., point 3; very low and without erosion). Finally, in some points the estimated categories of the
two methods were extremely different such as point 40 and 44. In these points the BEHI estimated extreme
stream bank erosion while the digital erosion model without erosion. This indicates that the digital erosion
model can be improved.

Table 1. Comparison between the results of BEHI protocol and digital model for all the sampling locations.
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Conclusions

The comparisons of the estimated stream bank erosion categories among the two methodologies, dig-
ital erosion model and BEHI, revealed that the digital erosion model determined satisfactory the different
categories of erosion. Still there were reaches where the category based on the digital model and the BEHI
were very different. This indicates that the accuracy of the model results could be improved. This can be
achieved by utilizing data in the model that are of higher resolution. This could be accomplished by using
new technological means such as Unmanned Aerial Vehicles (UAV) and laser scanners to provide images of
the stream banks of higher resolution that could even be in 3Ds. Another improvement to the digital model
could occur by including additional parameters to the already utilized ones. These new parameters could
provide some insight to other processes responsible for stream bank erosion. Overall, this digital erosion
model can be an excellent tool for the first assessment of stream bank erosion that could help land and
water managers implemented targeted approaches to mitigate erosion sustainably and cost-effectively.
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INFLUENTA FACTORILOR DE MEDIU SI ANTROPICI ASUPRA
ORNITOFAUNEI ACVATICE SI SEMIACVATICE A ZONEI UMEDE RAMSAR
»+LACURILE PRUTULUI DE JOS” IN ANUL 2020

V. Paladi
Institutul de Zoologie, Rezervatia ,,Prutul de Jos”, Republica Moldova
E-mail:vioricapaladi.c@gmail.com

introducere

Pe parcursul ultimelor decenii zonele umede au suferit schimbari la nivel international, o bunad parte
din ele fiind deja pierdute. Presiunea antropica a avut cel mai mare impact asupra biodiversitatii floristice
si faunistice, plantele si animalele fiind cele mai vulnerabile elemente naturale ale mediului, in raport cu
activitdtile umane. Putine au mai ramas suprafetele naturale in care se mentin speciile sdlbatice de flora si
faund. Importanta zonei umede Ramsar ,,Lacurile Prutului de Jos” a fost recunoscutd in anul 2000, in spe-
cial ca habitat al pasarilor acvatice. Lacul Beleu si complexul lacustru Manta servesc ca artere principale in
calea est-europeand de migratie a pasdrilor acvatice si, In special, a gastelor si ratelor salbatice. Cu parere
de rau, procesul de degradare a suprafetelor naturale a atins proportii considerabile, unele ireversibile.
Factorii de mediu si antropici continua sd produca modificari in timp si influenteaza efectivele numerice,
succesul reproductiv si chiar prezenta sau absenta unor specii de pasari. Problema pdstrarii ornitofaunei
acvatice si semiacvatice si a zonelor umede de care acestea sunt legate, nu se poate rezolva in intregime,
fard unele date actuale obtinute regulat. Anume aceste motive au stat la baza cercetdrilor date.

Materiale si metode

Pentru scrierea publicatiei date s-au folosit materialele obtinute in urma observatiilor in intervalul
decembrie 2019-decembrie 2020. Acestea au avut loc in baltile din sectorul Prutului inferior (Crihana
Veche, Pascani, Manta, Vadul lui Isac, Colibasi, Branza, Valeni, Slobozia Mare). O atentie deosebitd s-a
atras lacului Beleu din cadrul Rezervatiei ,,Prutul de Jos” si lacului Manta. Pentru estimarile numerice ale
efectivelor de pdsdri au fost folosite metodele de observare pe traseu si la punctele stationare. Identificarea
pasdrilor s-a realizat prin observarea direct cu binoclul si luneta sau prin intermediul cantecului. Colec-
tarea informatiei s-a efectuat in perioadele de pasaj, reproducere si iernare a pdsdrilor. Paralel cu aceste
date s-au inregistrat parametrii mediului si factorii antropici.

Rezultate si discutii

Zona Ramsar ,,Lacurile Prutului de Jos” cu o suprafata de 19152,5 ha, este amplasata in partea de
sud-vest a Republicii Moldova. Landsaftul zonei include terenuri impadurite, bazine acvatice, tertenuri de
lunca, terenuri agricole obtinute in rezultatul desecdrii baltilor, amenajarea piscicold din preajma satului
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