Minimal water runoff of the Azov river basin area during summer-autumn and winter low-water periods
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For the purpose of value and analysis of the statistical characteristics of low-water runoff during summer-autumn
and winter low flow periods on the rivers of the Priazov's, used the time series of the minimum runoff of the rivers by
16 WGS during the period of from beginning observation till 2015 inclusive.

In order to protect the water resources in the region, it is necessary to use its rationale, especially during low
water periods than are minimal water discharges. For these aims, It is necessary to estimate the values of the
characteristics of the minimum runoff in the Priazov region on the modern initial data, which is relevant, both in scientific
and practical terms.

Before generalizing the mean runoff modules in the summer-autumn and winter periods, the influence of local
factors (latitudinal position, aforestation, and swampy watersheds) on their value was investigated. No significant
influence of local factors was revealed, except for a good relationship with the latitude of the catchment centers.

To determine the minimum runoff in winter for unexplored rivers of the territory, a map of isolines of 30-day
minimum runoff modules is proposed. The distribution over the territory g ., 3, is uneven and varies from 0.30 1/ (s *

km?) in the southwestern part of the territory to 3.251/ (s  km?) in the northeastern parts. The isolines are drawn with
a step of 0.20 1/ (s » km?). The map error is £ 4.3%, which corresponds to the accuracy of the initial information and
the requirements of the current regulatory document SNiP 2.10.14-83.

In the summer-autumn period, the distribution over the territory of the average minimum runoff modules Triin 30

is similar - in the south (in the Molochnaya river basin) low values are observed from 0.080 |/ (s « km?), significantly
increases in the northeast direction to 2.50 1 / (s « km?) in the Kripen'ka river basin. Isolines are also drawn with a step
of 0.20 1/ (s « km?). The error in determining the minimum runoff in the summer-autumn period according to the proposed
map is slightly higher and amounts to + 7.7%, but it also meets the requirements for the accuracy of calculating the
low-water runoff.

To determine the coefficients of variability of low-water runoff, the obtained regional calculation equations, the
accuracy of the calculation for which is provided by significant correlation coefficients; the skewness coefficient is
normalized in relation to the coefficient of variation at the 2.0 level.

The proposed regional method for determining the value of the minimum runoff for the summer-autumn and
winter periods makes it possible to use it without modifications in order to reliably substantiate the runoff characteristics
during the dry season on the Priazov rivers.

Key words: minimum river runoff; low flow winter and summer-autumn periods; statistical analysis; minimum
runoff norm; cyclicity; generalization.
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AONHAMIKA MYTHOCTI PIYMKOBOI BOAU NIBOBEPEXHWUX NMPUTOK OHINPA
(HA MPUKNALI CYMCbKOI OBJIACTI)

Cmamms npucesyeHa OOCIIOXEeHHI0 CMOKYy HaHOocie, a came OOHIl i3 xapakmepucmuk, wWo eidobpaxae
epogsiliHi npouecu Ha 8000360pi, MymHocmi eodu Ha npuknadi pidok Cymcbkoi obracmi. onosHa mema cmammi
rosisieae 8 rPOCMOPO-4aco8oMy aHanli3i nokasHukie mMymHocmi pidok Cymcbkoi obnacmi (rieobepexxHux npumok
[Hinpa). Y cmammi sucsimneHa iHghbopmayis npo cmik HaHOCIi8 PibyoK 3a 8eCb Yac CroCMepeXeHb, OMnucaHi cyJyacHi
enacHi 0ocrnidxeHHs1 MymHocmi pi4Kkoeoi 800U ma ecmaHoeseHi ocobnugsocmi ¢hopMysaHHsI CIMOKY HaHOCIi8 PivoK
obnacmi. BcmaHoereHo, w0 rnokasHUKU MymHocmi pidkogoi 800U 3pocmaromb y HarnpsiMKy 3 MigHOYi Ha nie0eHb
docrnidxysaHoOi mepumopii, y MiuaHoslicosili 30Hi 80HU MiHiMaribHi, a y 1icocmenosil — MakcumarsibHi; OirbWwi 3Ha4eHHsI
rokasHuka cepedHbOoi MymHoOCmi xapakmepHi 055 Manux PidoK Hix Ons cepelHix; nid 4yac 80doninssi nokasHUKU
MymHOCMI MakKcumarsibHi, a M0 Yac MexXeHi — MiHiMarbHi; Mpociokogyembcss meHOeHUis1 00 36inbWeHHS MOKa3HUKI8
MakcumarsibHOI ma cepedHbOi MymHocmi pidkogoi 800U; 3apeayrib08aHICMb PiYOK aKMUHO 8riueac Ha MoKa3HUKU
MymHocmi: yroeinbHeHHs 800006MiHy cripusie akyMyrnsauis HaHocige y pycni euwje 2pebrni (8UCOKi MoKasHUKU
nomyx+Hocmi wapy Myry), @ makox Hux4e epebrii (cme8opeHHs pycrio8oeo ocmposy); cmik HaHoci8 ¢hopMyembCs
repesaxHo 3a paxyHOK 3Mugy 3 foeepxHi 8000360py, binbwi nokasHUKU MymHocmi y piyok quli 6acelH 6inbwi
epodosaHuli, e NoKa3HUKU po30paHOCMi MaKcuMarsibHi, 3HUWEHi 80000XOPOHHI 30HU ma npubepexxHi 3axucHi cmyeu.

Knro4oei croea: cmik HaHocis; MymHicmb 800u; nisobepexHi npumoku [Hinpa; Cymcbka obnacme.

Betyn. Bci npouecu, wo BigbyBawTbCcs Ha Bogo3bopi, 0CO6GMMBO HeraTuBHi,
BigobpaxatTbca Ha cTaHi piykn. CyyacHUM CTaH pivoK, iX 3abpyaHEeHHS, 3aMyrieHHs,
3apOCTaHHs, NepeTBOPEeHHs Ha crnabo NPOTOYHI BOOOWMMU € iHOMKATOPOM LMX MpPOLECIB i BCe
Ginblle BMKNUKAe 3aHENOKOEHHS. Bupybka niciB, HagMipHe po30pioBaHHA GacemnHy piyvku, a
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0cobnMBO 3annasun, 3HULLEHHA BOOOOXOPOHHMX 30H Ta NPUBEpPEeXHNX 3axXMCHUX CMYT MiACUITIOE
iHTEHCMBHICTb €pOo3ilHMX NpoueciB Ta NpM3BOAUTL 40 36iNbLUEHHS] CTOKY HaHOCIB, WO, ¥ CBOM
Yyepry NpM3BOANTb 40 PO3BUTKY MpoLeciB 3aMyneHHs. [JocnigXeHHs CTOKYy HaHOCIB, a 0cobnmMBo
OOHI€l0 i3 XapaKTepucTuk, Wo Bigobpaxae eposiviHi npouecn Ha BOAO30Opi, MyTHOCTI
(kanamyTHOCTI) BOOW Ma€ i NpakTUYHE 3HAYEHHS, TaK SIK Lii pe3ynbTaTt MOXyTb OyTU BUKOPUCTaHI
npyv Po3paxyHKy 3amyreHHS LTY4YHUX BOAOWM, OLIHKW CTaHy MerniopaTtuBHUX CUCTEM, Npwu
NpoeKTyBaHHi NPOTMEPO3inHMX 3axodiB Towo. Ockinbku BCi nepepaxoBaHi Buwe npobnemmu
XapakTepHi i ansa pivok Cymcbkoi 06nacTi, TO BU3HAYEHHSA MYTHOCTI PIYKOBOT BOAU € BaXXNTMBUMM
Ta HeobXigHUMW.

BuxigHi nepeaymoBu. [ocnigkeHHsIM CTOKY HaHOCIB BYEHi 3aMMaloTbCs BXe AOCUTb
TpuBanui yac. Hanbinbw Bigomi npaui B uii obnacrti I'.B. JlonaTtiHa (1952 p.), I'.l. WamoBa
(1951,1959 pp.), sSKMN CTBOPMB CXEMaTUYHY KapTy cepegHboi MyTHocTi pidok CPCP [10].
BuBYeHHsIM i po3pobKo0 MeToAiB po3paxyHKy HaHociB 3armanuca A.B. Kapaywes, |.A. Ky3Hik,
I".H. Xmanagae, I'.l. LUBe6¢ Ta 6araTo iHwmx [2].

CyvacHi JocnigXeHHs y UbOMYy HanpsiMKy npoBoAsATb BYeHi KMIBCbKOro HauioHanbHOro
yHiBepcuTeTy imeHi Tapaca LleByeHka nig kepiBHnutBom O6ogoscbkoro O.I7., BUBYAKOTL CTiK
BOAW i HaHociB, pycnosi npouecu Towo [8]. MpebiHb B.B. gocnigme BukopuctaHHA reorpado-
rigponoriMHOro MeToay 4SSl BUBYEHHSI CTOKY HAHOCIB, CTBOPMB CXEMY B3aEMO3B’sI3KiB €pO3ilHO-
aKyMYNATUBHMX NPOLIECIB HA CXuUMax Ta B pivykax, BU3HAYMB rofioBHi oakTopu, AKi BNMBaoTh Ha
dhopmyBaHHSI CTOKY HaHOCIB y GacenHax pidoK pPisHUX NOpsAKiB Ta BCTAHOBMB, LLIO CTiK HAHOCIB
dhopmMyeTbCA NepeBaXxHO 3a paxyHOK 3MUBY 3 NOBEPXHi BOA030ipHOro 6acenHy [3, 4].

dopmynioBaHHA LiNen craTTi, NocTaHOBKa 3aBAaHHA. Meta poboTu nonsirae B
NPOCTOPO-4aCcoBOMY aHani3i NoKasHMKiB MyTHOCTI pidok Cymcbkoi 06nacTi (niBob6epexxHmux NpuTok
Orinpa). Ons peaniszauii nocTtaeBneHoi MeTW BUPILLYBanucs Taki 3aBOaHHS: y3aranbHEeHHS
iHdbopMaUii Npo CTiK HAHOCIB PiYOK pEerioHy 3a BeCb 4ac CrnocTepexeHb, ii 0bpobka; aHani3
Cy4aCHUX BracHMX JochigXeHb MYTHOCTI piYkoBOI BOAW Ta BCTAHOBIEHHSI OCOGNMBOCTEWN
opMyBaHHSI CTOKY HAHOCIB PiYOK PerioHy.

Buknag ocHoBHOro martepiany gocnigkeHHA. XapakTepucTMkamMmn CTOKY HaHOCIB, WO
BigoOpaxatloTb neBHi naHgwadTHi yMOBM BOgo30Opy, a came eposiliHy aKTUBHICTb € Taki
BENMWYMHU SK MYTHICTb pivKoBOi BoAM abo mModynb CTOKY HaHociB. MyTHICTb BOAM 3ymMoOBneHa
BMICTOM Y Hill HEPO3YMHHUX i KOMNOIAHUX PEYOBMH HEOPraHiYHOro N OpraHiyHOro NOXOMKEHHS. Y
NITHBO-OCIHHIN Nepiog NoKasHMKM MYTHOCTI BOOW, 3a3BMYan, HE3HaudHi, a HaBEeCHi, HaBnaku,
30inbLWyOTbCA | 3anexaTtb Big MicueBux dismko-reorpadiyHnx ¢akTopiB, a came: HasBHOCTI
BOJOOXOPOHHMX 30H, MiCOBMX MacuUBIB, BNIaCTUBOCTEN I'PYHTIB, aKTUBHOCTI NIOLMHHOIO 3MM1BY,
3apOCTaHHSA pycna POCUHHICTIO, WWpUHK Ta ByaoBu 3annasu. [PUYMHO0 MYTHOCTI € MYMUCTI
4YacTOYKM, KpeMHieBa KucCnoTa, TiOpOOKMCKM 3anisa W anMiHilo, oOpraHivyHi  Konoiaw,
MIKpOOpraHiaMu Ta NraHKToH.

Y 50-x pokax muHynoro ctonitta I.l. LlamoB cTBOpMB KapTocxeMy cepefHbOl MYTHOCTI
PidOK, 3a Akoto pivkn CymcbKoi obnacTi BigHocATbCA A0 || 30HM MYTHOCTI Ta xapakTepuayrTbCa
nokasHukamm MyTHocTi 50-150 r/m3. 3a paHumu pgosigHuka [10] mMakcumanbHi MOKa3HMKM
cepeaHbopivHoi MyTHOCTI Y 30-40 pokax XX cToniTTa 3adpikcoBaHi ans manoi pivku IBoTka (c.
IBoT) Ta cknapaTb 89,5 r/mM3, cepen cepenHix pidok ans pivkm Mcen (M. Cymun) — 64 r/m*
MiHiManbHi gnsa pivyku Cynu (M. PomHn) — 17,8 r/m3. Logo nokasHuka MOAynsi CTOKYy HaHOCIB
aHanoriyHa cutyauis: 7,3 1 3 1 km? (p. IBoTka), 4,1 T 3 1 km? (p. Mcen) Ta 0,9 T 3 km? (p. Cyna).
Cnig BigMiTUTK, aHOManbHO BMCOKI NOKa3HUKM MYTHOCTI NpeAcTaBreHi ansa piykn Bopcknu (ane
BXe 3a Mexamu CyMmcbkoi obnacTi) — 240 r/m® Ta mogyns cToky 14,7 T3 1 kM2,

3a pgaHumMuM  TexHiyHoro 3BiTYy [1] nokasHWK MyTHOCTI 3a OGaratopidHui nepiog
cnocTepexeHHst (50-70 pp. XX cT.) konueaecs B mexax 25 r/m® (p. Bopckna, ¢. YepHeuunHa) —
85 r/m® (p. Cyna, c. 3eneHkiBka); MakcuMarnbHy MYyTHICTb 3a [OaHui nepiog 3adikcoBaHO
1.07.1958 p. (p. Cyna — c. 3eneHkiBka) — 1200 r/m3. 3Ha4YeHHs 4aHOro nokasHuka, NpMBeaeHoro
Ao BaratopiyHoro nepiogy, 3HaxoauTbest B Mexax 27 r/m3 (p. OecHa, c. PasnboTn) — 100 r/m® (p.
Bopckna, c. KosuHka). LLogo Butpat HaHOCIB, TO HAaNBWLLi MOKAa3HWKN XapaKTepHi Ans pivok [lecHa
Ta Cenim — 4,67 Ta 3,67 kr/c BignoBiaHo, a HanHwx4i — ana p. Bopckna (0,47 kr/c) (tabn. 1).

3rigHoO KapTu MYTHOCTI piYOK YKpaiHu, 3anponoHoBaHow B.l. BuwHescbkum (1991 p.) ang
pivyok CymcbKoi 06nacTi xapakTepHuii nokasHnk MyTHocTi Big 20 o 100 r/m3[9], Lo 3HaYHO HMKYe
HiX Ha kapTi I'.l. LLlamoBa.
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Y 1991-1993 pp. NpoBOANNOCS KOMMSIEKCHE SOCIAXEHHS €KOMOriYHOro ctaHy 6acenHy p.
Mcen y mexxax Cymcbkoi obnacTi. 3a pesynbtatamun 4OCHigKEHHS, CEpeaHst MYTHICTb BOAN PivKK
Mcen cknagae npubnusHo 50 r/m® Ta maiike He Bigpi3HAETLCA Big nokasHuki 50-70 pp. (avs.
Tabn.1). PospaxyHku Wo[0 BUTpaT HAaHOCIB 3a dpa3amu rigponoridHoro pexumy p. lNcen y mexax
perioHy BKasyloTb Ha Te, WO binblwa 4YacTMHa ob6’emy CTOKy HaHOCIB BignoOBigae BECHAHOMY
Bogoninnto (1,626 kr/c), a meHwa — 3umoBii MexeHi (0,120 kr/c) [7]. 3HauHy ponb y PEXUMI CTOKY
HaHOCIB BigirpatoTb BOOOCXOBULLA, SKi 3aTPUMYIOTb HAHOCU LLUISIXOM 3MEHLLEHHS LWBUAKOCTI Tevii
piukn. Tak, nig vac Bogoninnsa 6ins c. YepBoHe 3adikcoBaHO MOKa3HMK BUTpPAT HAHOCIB —
1,386 kr/c, c. Huaum — 1,294 «kr/c, oe HasiBHi BOGOCXOBULLIA, LLIO HXKYE HiXK Y Mexax M. Cymu.

BcTaHOBNEHI NOKa3HWKM MYTHOCTI Boau Manux pidok 6acenny [lcna, wo npoBoaunnucs
Bhepwe y 1992 p., 3adikcyBanu y gekinbka pas BULL 3HAYEHHS HDK aHamnoriyHi ansa pidku
cTapworo nopsaky. MakcumarbHi 3Ha4YeHHS MyTHOCTI BOAM OTpUMaHi Mig 4Yac BECHSIHOro
BoZoninns ans pivyok Pubuus (564 r/m®), Cuposatka (471 r/m®), Cymka (432 r/m3). 3HauHe
3apOCTaHHS pycna piYoK BOAHOK POCAMHHICTL CMPUSIE CTBOPEHHIO CBOEPIAHOrO inbTpy, AKUN
3aTpMMyE Tevito pivkKM U ocamkye HaHOCKU. Tak, wap Myny y rmpnoBux AiNsHKax Takux pivkax, siK
Punbunua, Cuposatka, Yaasa, BinbwaHka carae 0,7-1,0 m [7].

Tabnuyss 1. CepepnHi 6araTopiyHi NOKa3HUKU MYTHOCTI Ta BUTpPaAT HaAHOCIB AEAKUX PivoK
Cymcbkoi obnacTi (50-70 pp. XX cT1.) [1]

Mepiop cnocTepexeHb MakcumansHa MpuBeneHa no
) CepeaHsa| myTHicTb 3a nepiog | 6araTtopiuHoro nepioay
Piuka — nyHKT Kimb- | myTHICTb, crnocTepexeHb
POKM KiCTb 3 P MyTHICTb Butpata
pokiB r/m3 ata /v HaHociB,
A Kr/c
Hecra - 1955-76 12 26 380 | 2.03.1966 27 4,67
c. PaanboTn
Cenm — 1933, 1935
c. MyT1Ho 1953-76 16 37 570 1.04.1962 37 3,67
Cyna — 1958-62
c. 3eneHKiska 1964-76 18 85 1200 1.07.1958 98 1,20
Meen — 1939, 1954,
M. CYMU 1956-60, 1962, 11 49 720 25.03.1965 53 1,32
Y 1964-76
Bopckna — 1960-76 7 81 510 | 2.04.1960 | 100 0,54
c. KoauHka
Bopckna — 1957-62
c.UepHeuumnHa 1964-76 10 25 210 29.03.1960 32 0,47

OTxe, Ha Manux pivykax CTiK HaAHOCIB pisko nigBuyeTbes. Cnpusie LbOMY, NepLl 3a Bce,
IHTEHCUBHICTb €pOo3iMHUX npoueciB Ha Bogo3bopax, BiACYTHICTb BOOOOXOPOHHMX 30H, 3HULLEHHS
NpMBepexXHNX 3aXMCHUX CMYT, PO30PaHICTb 3annaBu Maxe 40 ypidy Boaw. [ig 4ac TaHEeHHS CHIry
Ta iHTEHCMBHUX Onadax KoOHLEeHTpaLis HaHociB aocsrae 5-15 kr/m3, a i3 apyxHO-GankoBmx cUCTEM,
rMPRoBI QiNsHKN SKMX JOCUTb YacTo 3HaxXoadATbCcs Bing pycna pidkuy, CTikaloTb rPA3bOBi NOTOKA 3
HaHocamu noHan 50 kr/m3. Taki 3HayHi NOKa3HMKM KOHLEHTPAaLiT HAHOCIB MOXINNBI MPY 3HENICHEHHI
BoAo0360py Ao 3%.

AHanis cepefHix 3Ha4YeHb NOKa3HUKa MyTHOCTI BOAM 3@ AaHUMM nacnopTiB pidok (90-Ti pp.
XX ¢T.) cBiguuTb, WO OinblWi 3Ha4YeHHsA Big3HavalTbCAa B pivykax CupoBaTcbko-CyMCbKO-
BopomnsHcbkoro nosansogosukosoro JIFP (p. OnewwHs — 140 r/m3, p. CupoBaTtka — 165 r/m3, p.
Bopomnsi — 75-90 r/m3); BUCOKi MOKa3HUKN XapaKTepHi TakoX Ans piYok €3y4-TepH-PomMeHcbKoro
NP nboaoBKKoBOT YacTMHM MNonTaBcbkoi piBHMHKM (p. Yawa — 150 r/m3, p. Pomen — 30-80 r/m3,
p. TepH — 50 r/m%); HWx4i 3HaueHHs BianoeigaTb pidkam 3HOG-LLocTkuHCbKO-IBOTCHKOMY JITP
Hosropog-Cisepcbekoro Monices (p. Ceura — 40 r/m3, p. Ecmanb — 30 r/m3) [5].

BnacHi pocnigpxkeHHss MyTHOCTI pidkoBoi Boan Bopcknu, lMcna, Cynu Ta iX nNpuToK
NpOBOAUIINCA HAWNPOCTIWMM cnocobom — inbTpyBaHHAM Yy nepiog 2011-2020 pp. Ta
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3acBigumnuM HactynHe. [Ona cepedHix pivok 3acikcoBaHO HeCyTTeBe MiOBULLEHHSA 3HAYEeHHsI
MOKAa3HMKIB MYTHOCTI Y MOPIBHSIHHI 3 aHANOMN4YH1UMK NOKa3HMKaMK 3a GaraTopiduHmi nepiod (aue. Tabn.
1). OgHOYacHO MakcvMMarnbHi 3adpikcoBaHi NMOKA3HUKM MYTHOCTI xapakTepHi ans p. Bopcknm (c.
YepHeyumHa), Wwo y 3,3 pasn nepesuLLytoTb aHaroriYHnm NokasHuK (CepeaHst MyTHICTb) YNpoOoBX
50-70-x pokiB XX cT., a Takox gna p. MNcen (m. Cymn) — nepeBuLieHHs y 1,5 pasn. Ane BUKIIOYHO
BMCOKi 3HAYEHHS NOKa3HMKa MYTHOCTI 3acbikcoBaHo ansa p. Cynu (c. MNepekonieka (pykas pivkn)) nig
Yyac NiTHLO-OCIHHBOT MexeHi 2020 poky 3560 r/m3 Wwo y 3 pasv NepeBULLYOTb MakCUMaribHi
3adpikcoBaHi y nepiog 50-70 pp. XX cT. Taki BUCOKI 3HAYEHHS MOKa3HWKA MYTHOCTI MOXHa
MOSICHUTM 3@ PaxyHOK OpraHiyHOiI CKNadoBOIl: pyKaB PiYKM CUMbHO 3aMyfeHun, Komip Boau
KOPUYHEBO-YOPHUI 3 THUMNICHUM 3amnaxoM iIHTEHCUBHICTIO 5 BaniB (ayXe CUNbHUR), WO CBIiAYNTb
Npo rHWUIICHI Npouecn y BOOAONMI.

[ocnigpkeHHss MyTHOCTI BOOW Manux piyok BCTaHOBUNW 3HaAYHE NigBULLIEHHS 4AHOro NOKa3HMKa
NopiBHSAHO 3 AaHumu 1992 p. lMNokasHukM MyTHOCTI Bogu pidok Cymkm Ta CuposaTku nig 4ac
3MMOBOI MeXeHi nepeBuLLYIOTb aHarnoriyHi 3a 1992 p. y 53 ta 23 pasu BignosigHo, a nig vac
BeCHsIHOro Bogoninnsa — y 1,74 ta 1,1 pasu. Lle moxe cBigunThb, WO iIHTEHCUBHICTb €PO3iNHUX
npoueciB y 6acenHax, a ocobnmMBo Ha PO30paHi NpnbepexHii 3axncHin cmyai, nocununacs [5].
MakcumanbsHi nokasHWKM MyTHOCTI CnocTepiraloTbes Nig Yac BOONINMA Ta KONMBaTLCS B MeXax
80 r/m2 (p. 3HobiBka) — 750 r/m3 (p. Cymka), MiHiManbHi — nig Yac NiTHbO-OCIHHBOT MEXEeHi B MeXax
40 r/m® (pp. 3HoGiBKa, TepH) — 280 r/m3 (p. Onaga). HaHux4i 3Ha4eHHs nNokasHuKa cepenHboi
MYTHOCTI 3a nepiog crnocTepexeHb xapakTepHi ansa p. 3Hob6isku (53 r/m%), aka mae BUCOKUIA
NMOKa3HWK NicnctocTi 6aceriHy (42,2%) Ta HU3bKi NOKa3HMKMN KOeiliEHTIB pO30paHOCTi NOBEPXHI
OacenHy, epodoBaHOCTI, PO30pPaHOCTi MpMOEpPeXHOl 3axucHOi cMyrn. HamBulli 3Ha4YeHHSA
nokasHWKa cepedHboi MyTHOCTI 3adikcoBaHi Ansa p. Cymku — 430 /M3, WO NOACHIOETLCS
MiHiManbHMM MOKa3HMKOM ricuctocTi BacewniHy (4,2%) cepen AOCRiAXyBaHWX PIYOK i AOBON
BUCOKMMU 3HAYEHHAMM 3a3HAYEHNX KOeIiUiEHTIB, L0, OMEBUOHO, CBIAYMTL NPO Te, WO MYTHICTb
3anexnTb Bif IHTEHCUBHOCTI €pPO3iNHNX NPOLIECIB, @ TaKOX OAHOMO i3 HaMBULLMX MOKa3HUKIB
iHTerpanbHoro koeiuieHTy aHTPONOreHHOro HaBaHTaXXeHH GacenHiB PiYoK PErioHy.

MMig yac BecHsaHoro Bogoninng 2018 p. gna p. MNoxHi (nputokn p. Bopcknu) 3adikcoBaHo
0COBMMBO BMCOKI 3HAYEHHS MOKa3HMKa MYTHOCTI, AkuiA cTaHoBuB 1260 r/m%, Ta Ginbwe Hix y 10
pasiB BULLE HDK 32 AaHUMKU OoBigHWMKa [9]. 3annaBa pivku y CTBOpPI JOCHILKEHHS po3opaHa ao
ypidy BOAM, a npubepexHa 3axmcHa cMmyra 3HuWeHa, Le Aae NiacTtaBu CTBepaXKyBaTu Npo
aKTUBI3aLil0 epO3iNHNX NPOLIECIB HA BOA03060pi Ta NpMOEPEXHNX 3aXUCHUX CMYyTaX.

3HayHi KOpPEeKTMBU Yy MOKa3HUKM MYTHOCTI BHOCUTb 3aperynbOBaHICTb PiYOK. [[ONOBHUM
HacnigkoM CTBOpPEHHs rpebenb € CyTTEBE 3HMKEHHS NPUPOLHOI LIBWAOKOCTI Tedii, abo nosBHe
NPUMNUHEHHST NPOTOYHOCTI pycna. 3HWKEHHS LWBWAKOCTI Tevil cnpusie akyMynsuii HaHociB, a ue,
CBOEIO 4eproto, — 36inbLUIEHHIO 3aMyNeHOCTi, BiabyBaeTbCH iHTEHCMBHE 3aMyIEHHS Ta NoCcTyrnose
BiAMUPAHHA NpuMpoaHoro pycrna. 'pebns BnNAMBae SIK Ha HUXYe, Tak | Ha BULE PO3TalLOBaHi
OingHkM pycna. Buuwe posTawoBaHa AinsgHka MNepeTBOPHETbCA Ha CTaBoK abo pycriose
BOAOCXOBMLLE, @ HWXKHS nepecuxae abo oTpumye MeHwe Boau. HeratusHui Bnnue rpebenb
NOMITHUA | Ha NPUPYCNOBUX AiNsHKax 3annas.. [liaTonneHHa TepuTopii 3annasu Bulle rpebni
CMPUYMHAETLCS NIABULLLEHHAM PIBHS I'PYHTOBUX BOA YHACNIAOK 3aperynioBaHHA Ta NpuM3BoauTb
A0 MacoBoi 3arnbeni gepes, sK Ha AinsaHui pycna p. Bopcknu, Buwe KyseMuHcbKoi rpebni.

HocnigxeHHa BnnuBy rpebni Ha pidky BUISIOMY Ta MyTHOCTI BOAM, 30KpeMa, NpoBoaunucs
Ha npuknagi KysemuHcbkol rpebni (p. Bopckna) nig 4ac niTHbO-OCiHHBOI MexeHi (2019 p.).
O6paHo ginsaHky pivkm 500 m Buwe (toukm Ne 1, 2, 3 — 100 m, 200 m Ta 500 m BignoBIAHO) Ta
500 m Hmxye rpebni (Toukm Ne 4, 5, 6 — 100 m, 200 m Ta 500 ™ BignosigHo). Oocnigxysanucs
WBMAKICTb Tedii B OMOPHUX Toudkax, oisvyHi BRnacTtMeBOCTi BoAM (KOnip, MpO30picTb, 3anax,
Temnepartypa, MYTHICTb, wWap Myfy), a TakoX 3apoCTaHHs pycna Ta 3abonodyBaHHA Ha
nNpupycnosin 3annasi

MiHiManbHi 3Ha4YeHHs WBNAKOCTI Teuil 3adikcoBaHi nepep rpebneto 0,01 m/c (Todka Ne 1,
100 m Buwe rpebni), makcumansHi — Bigpasy nicnga rpebni 0,6 m/c (Todka Ne 4, 100 M Huxye
rpebni). ¥ Toukax Ne 3 ta Ne 6, wo 3a 500 m BMLe Ta HWKYe rigpocnopyau WBUAKICTb OQHAKOBA
0,06 m/c (Tabn. 2).

BcTtaHoOBMEHI MOKa3HUKM MYTHOCTI BOAM Ta MOTYXHOCTI wapy myny 6ins Geperis, 3a
BUKIMIOYEHHSIM aHOMarlbHO BUCOKUX 3HAYeHb, MaloTb HACTYMNHY 3anexHicTb: Todka Ne 1 (100 m
BULLE Tpebni) — xapakTepuayeTbCs BUCOKMM MOKAa3HWKOM MyTHOCTi 65 r/mM® Ta BMCOKMM

ISSN:2306-5680 Tigponoris, rigpoximis i rigpoekonoris. 2021. Ne 2 (60)

29



NOKa3HMKOM NOTYXXHOCTI Myny 6inga 6eperiB — 20 cM, 3 MiHIMaNbHUM NOKa3HMKOM LLUBUAKOCTI Teuil,
a Touyka Ne 4 (100 M Hmk4e rpebni) — MiHIManbHUMK 3HaYEeHHAMM NOKa3HWKIB MyTHOCTI 27 r/m® Ta
HaWHWXYMM NOKa3HUKOM MOTYXXHOCTI Myny 6ina 6eperiB — 3 cM, 3 MakCUManbHUM MOKa3HMKOM
LWBMAKOCTI Tedil. Ane aHoOMarnbHO BUCOKI MOKA3HWKM MYTHOCTI BOOM Ta MOKA3HWUKA MOTYXKHOCTI
Myny 6insa 6eperiB 3adikcoBaHi y Touui Ne 6 (500 M Hukde rpebni) Ta Touui Ne 5 (200 M Hxk4e
rpe6ni) i ctaHoBNATL 466 /M3 Ta 118 r/m3 BianoBigHo, Wo Ginblw HixX y 10 pasis BULLi HiX nepen
rpebneto. Lie sikpa3 NosiCHIOE yTBOPEHHSA Y LiIbOMY MiCLji pyCrnOBOro 0CTpoBa, 04eBMAHO BHACMIAOK
HEepiBHOMIPHOI MPOMNYCKHOI 30aTHOCTI 3aTBOPHMX KranaHiB rigpocrnopyau, Wo CTBOPKE Pi3Hy
WBMAKICTb Teuil 3 npaBoro Ta niBoro Geperie, a TakoX, MOXIIMBO, LE MOXHA MOSICHUTW,
aKTMBHUMW NponycKkamn Boaun Yepes rpebnio, LWo CynpoBOMXKYOTLCA 2-3 KpaTHOK akTuBi3aLieto
po3mmBy 6GeperiB Hwkde rpebni (npaBun 6Geper no6nmdy ToudkM Ne 6 eposinHui) Ta
XapakTepusyeTbCsl 3MMBOM MPUPYCOBUX MIfVH, WO B NPUpoaHUX ymoBax obepiranu 6eperu Big
BMMAMBY NOTOKY. AHanoriyHy kapTuHy cnocTepiranu npu gocnigpkeHHi snnvey Husiscekol MIMEC
Ha rigpoekocuctemy p. MNcen [6].

Tabnuys 2. ®isnyHi BnacTusocTi Boau p. Bopcknu 3aperynboBaHoto KysemeHcbKo0 rpeéneto

Buwe rpe6ni Hwxxye rpebni
Ne
nin | TTOKB3HAKA | 0 0ka Net | Touka Ne2 | ToukaNe3 | Touka Ne4| Touka Ne5 | Touka Ne6
100 m 200 m 500 m 100 m 200 m 500 m
L | Wemakicts | 0,04 0,06 0,6 0,2 0,06
Teuil, m/c
2. My:/*“'/'lg’“” 65 54 30 27 118 466
3. | MoTyxHicTb
myny 6ins 20 19 18 3 24 38
bepera, cm
4. |3apocTaHHs |3apocTaHHsa | 3apocTaHHsi| 3apoCcTaHHA Pycno Y pycni Pycno
Ta B340OBX B340BX B340OBX 3apocne HaMUBHUWI 3apocrne
3abonouvy- nisoro npaeoro npaeoro Cycakom ocTpiB, B340BX
BaHHS Oepera bepera |bepera 3-5 M | 30HTUYHUM, pycno Geperis
5-10wm 30- 40 m |(pori3 By3bko- | cTpinonuc-| 3apocne LeHo3amu
(poris (poris nncTuin), TOM nenewuHs- naratte-
BY3bKOIIMC- BY3bKO- 3 niBoro cTpinonuc- KOM BUX i3
TUK, Kyra nuctun), 3 | Gepera oo TUM, BEMNNKUM pscKoto
0o3epHa, nisoro 3 M oueper, M’ATOO cycakom
o4yeper) Gepera oo |BuLLe no Tedil BOASAHOK | 30HTUYHUM,
1 m oyeperT, 3aTOH KyLLIMPOM
nnakyH (3apocTaHHs
Bepbo- 0o 10 m)
nicTun

3HWKEHHA LWBUAKOCTI Teuii, 36inbleHHAa MYTHOCTI BOAM Ta, SK HAcCnigoK, 3amyreHHs,
NoripLeHHa SAKOCTI  pidukoBoi Boau (nosiBa OOMOTHOrO 3anaxy, 3MEHLIEeHHA MNpPOo30pocCTi,
30inbLEeHHs KONbOPOBOCTI) NPU3BOAMTL OO 3MiH Y BMAOBOMY CKNaAi BOAHMX OpraHiamie, 00
3HUKHEHHS PIYKOBUX BUAIB i NOSIBU HETMMNOBMX ONs PIYOK BMAIB, OO 3apOCTaHHSA. YCi TOYKM
CNOCTEPEXEHHS (5K BULLE rpebni Tak i HYKYe) XapakTepumayoTbCs npouecaMmn 3apocTaHHs. Ong
AiNSHOK pycra Buwe rigpocnopyan nepesaxatoTb B3OOBX OeperiB pori3 By3bKONMUCTUM Ta
oyepeT, a ANns AINSHOK Hwkye rpebni xapakTepHi LeHO3M naTtaTTeBUX Ta psAcKa, TUMNOBI
iHONKaTOPU NPICHOBOAHMX HEMPOTOYHUX i ManonpoTOYHMX BOOOMM 3 MYMUCTO-TOPAHUCTUMU
OOHHUMM BigKnagamu, Wo CBigynTb, WO AiNdHKM piukM Bopcknv nepeTBopunmcsa Ha BogoviMy, B
AKin BiabyBalTbCA npouecn 3abonoveHHs. Ak He AUBHO, Li npouecn HambinbLl akTUBHI HE And
PyCrnoBOro BOAOCXOBMLA, a, HaBMaku, Ansa AiNAHOK Hwk4e rpebni nobnuay pycrnoBoro ocTposa,
AKUA yTBOPMBCSA, Binbll 3a BCe Nicns CNopymKeHHs rigpocnopyaun. HeratmeHuin BNnNmne rpebdni
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NOMITHWUM | Ha NPUPYCNOBUX AinsHKax 3annasu. [MigTonneHHa TepuTopii 3annasu Buwe rpedni
npu3sBoauTb 40 3arnbeni gepes.

BucHoBKKU. Takum 4YMHOM, NPOBEAEHUN NPOCTOPO-4YaCcOBUM aHarsi3 NOKa3HWKIB MyTHOCTI
pivok Cymcbkoi obnacti gossonse crtBepaxysaTu: 1) [loka3HMKM MYTHOCTI PiYKOBOI BOAM
3pOCTaloTb Y HaMpsAMKY 3 MiBHOYI Ha NiBOEHb AOCIiAKYBaHOI TEPUTOPIT, Y MILLAHOSICOBIN 30HI
BOHW MiHiMarbHi, a y NicOCTENOBIN — MakcMmarbHi. 2) binblli NOKa3HUKN cepeaHbol MYyTHOCTI
XapakTepHi Ans manux pivyoK perioHy Hixk ana cepefHix. Ceped cepefHix pivoK MakcUManbHi
nokasHukn 3acbikcoBaHi ansa pivok Cyna Ta Bopckna. 3) lNpocnigkoByeTbCsl 3aranbHOBigOMa
3aKOHOMIPHICTb: Mif 4Yac BOAOMINNSA MOKA3HWKM MYTHOCTI MakcumarnbHi, a nig 4Yac MexXeHi —
MiHiManbHi, Xo4a € BUKIOYeHHS. 4) 3a Becb nepio cnoctepexeHb NPOCiaKOBYETLCA TEHOEHLS
A0 30iNblUEHHS MOKa3HWKIB MaKCMManbHOI Ta cepefHbOi MYTHOCTI pidkoBOi BOAW. 5)
3aperynboBaHiCTb PiHOK aKTUBHO BMSIMBAE HA MOKA3HMKU MYTHOCTI: YMNOBIfIbHEHHS BO4OOOMIiHY
Cnpusie akymynsuiss HaHoOCIB y pycni Buwe rpebni (BUCOKI NOKa3HMKM MYTHOCTI Ta MOTYXHOCTI
Wwapy Myny), a TakoX Hwxk4ye rpebni (CTBOpeHHs pycnoBOro OCTPOBY, WMOBIPHO, BHacnigok
HEepPiBHOMIPHOT NPOMNYCKHOI 34aTHOCTI 3aTBOPHMX KranaHiB, LLO CTBOPHOE Pi3HY LIBMAKICTb Teuii 3
npasoro Ta nisoro 6eperie). 6) CTik HAHOCIB (POPMYETLCH MEPEBAXKHO 3@ PaAXyHOK 3MMBY 3
noBepxHi BoA0360py, BinbLui NOKa3HMKM MYTHOCTI y pivoK umin BaceriH Ginbl epogoBaHui, ae
MOKa3HMKM PO30PAHOCTI MakCMMarnbHi, 3HULLEHI BOOOOXOPOHHI 30HM Ta MNpUBEpPeKHi 3axucHi
CMyru, ane npu OOCNIMKEHHI 3a3Ha4YeHOro nokasHuka Chig BpaxoByBaTU HU3KY A0OATKOBUX
dakTopiB, BUSIBMIEHHS SIKMX CTaHe NEPCNEeKTUBO AN NoAanbLlUnX AOCHiIKEHb.
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[AnHamunka MyTHOCTU pe4yHOM BoAbI NeBobepexHbIX NpuTokoB [lHenpa (Ha npumepe CymMckon obnacTu)

HaHunb4eHko E.C., KopHyc A.A., KopHyc A.I"., Xap4eHko F0.B.

Cmambs nocesiujeHa uccriedo8aHuU0 CmoKa HaHOCco8, 0CObeHHO OOHOU U3 XapaKmepucmukK, Komopas
ompakaem 3p03UOHHbIE rnpoyecckl Ha 8odocbope, MymHocmu 800b! Ha rpumepe pek Cymckol obnacmu. [asHas
uenb cmambU C€OCMOUM 8 [POCMPAaHCMBEHHO-8PEMEHHOM aHanu3e rokasamesnel MymHocmu pek Cymckol
obnacmu (nesobepexHbix npumokos [Henpa). B cmambe oceewieHa uHghopmMayusi 0 Cmoke HaHOCO8 PeK peauoHa
3a ece epems HabrroOeHul, onucaHbl cO8pPeMeHHble cobcmeeHHbie uccriedogaHusi MymHocmu peyHol eo0bl u
ycmarosieHbl 0cObeHHOCMU (hOPMUPOBaHUST CMOKa HAHOCO8 PeK peauoHa. YecmaHo8/IeHo: rnokasamesiu MymHocmu
peyHol 800kl pacmym & Harpae/ieHuu ¢ cesepa Ha toe uccriedyemMol meppumopuu, 8 30He CMeWaHHbIX 11eco8
MUHUMarbHbIe, @ 8 J1IeCoOCmernHoOU - MaKCcuMalbHble, BbICOKUE 3Ha4YeHus rokasamessi cpedHel MymHocmu
XapakmepHbie 071 MaribiX PeK peauoHa; 80 8peMsi 110710800bs oKa3amersiu MymHOCMU MakcuMaribHble, a 80 8peMsi
MEeXeHU - MUHUMaSbHbI; Mpocrexusaemcss meHOeHUUs1 K y8e/IUYEeHUI0 roka3amenel MakcumasibHol u cpedHel
MymHocmu peyHoU 800bi; 3apeaynupo8aHHOCMb PeK 8riusiem Ha rokasamesnu MmymHocmu: 3amedneHue 80000bmeHa
criocobcmeyem akkyMyrnsiuusi HaHOCO8 8 pycrie 8blule MI0MUHbI (8bICOKUE roKka3amesiu MOWHocmu crosi una), a
mak:ke HUXe MiomuHbl (co30aHue pycrio8020 0CmMpoea); CMoK HaHOC08 HOPMUPYEMCS MPeuMyuecmeeHHo 3a cuem
CMblI8a C nosepxHocmu 8000cbopa, 8bICOKUE roKkasamesiu MymHocmu y pek Yyel bacceliH 6onee nodsepxeH spo3uu,
20e rokasamersu pacrnaxaHHocmu rosepxHocmu bacceliHa MakcuMaribHbIe, YHUYMOXeHbl 80000XpPaHHbIe 30HbI U
npUBPEXHbIe 3auUMHbIEe MO10ChI.

Knrodeenle crioea: cmok HaHOCO8; MymHOCMb 800b1; 1egobepexHbie npumoku [Henpa; Cymckas obnacme.

Dynamics of turbidity of river water on the left-bank tributaries of the Dnieper (on the example of the
Sumy region)

Danylchenko O.S., Kornus A.O., Kornus O.H., Kharchenko Y.V.

The article is devoted to the study of sediment runoff, especially one of the characteristics that reflects erosion
processes in the catchment area, water turbidity using the example of the rivers of the Sumy region. The main purpose
of the article is the spatial and temporal analysis of the turbidity indicators of the rivers of the Sumy region (left-bank
tributaries of the Dnieper). The article highlights information on the sediment runoff of the rivers in the region for the
entire period of observations, describes modern own studies of the turbidity of river water and establishes the features
of the formation of sediment runoff in the rivers of the region. It was found that the indicators of turbidity of river water
grow in the direction from north to south of the study area, in the zone of mixed forests are minimal, and in the forest-
steppe - maximum; high values of the average turbidity index characteristic of small rivers in the region, among the
average rivers, the maximum values were recorded for the Sula and Vorskla rivers; during floods, turbidity values are
maximum, and during low water periods, they are minimal; there is a tendency to an increase in the indicators of
maximum and average turbidity of river water.

Particular attention is paid to the influence of river regulation on turbidity indicators. It was found that the
deceleration of water exchange is facilitated by the accumulation of sediments in the channel above the dam (high
indicators of the thickness of the silt layer), and also below the dam (the creation of a channel island, probably due to
the uneven throughput of the dam's gate valves, which creates a different flow rate from the right and left banks).
Decreased flow velocity, increased water turbidity and, as a consequence, siltation, deterioration of river water quality
(appearance of swamp odor, decrease in transparency, color change) leads to changes in the species composition of
aquatic organisms, extinction of river species and the appearance of atypical river species, overgrowth. In their
conclusions, the authors argue that sediment runoff is formed mainly due to washout from the surface of the catchment
area, high turbidity indicators in rivers whose basin is more prone to erosion, where the indicators of plowing of the
basin surface are maximum, water protection zones and coastal protective belts are destroyed, but when studying the
turbidity of river water it is necessary take into account additional factors.

Key words: sediment runoff; water turbidity; left-bank tributaries of the Dnieper; Sumy region.
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