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[TPO CE30HHI KOJIMBAHHA COJIOHOCTI BOAM B TUJIT'YJIBCBKOM Y
JIMMAHI (IINIBHIYHE Y3BEPEXIKA HOPHOI'O MOP)

Hlyicokui FO./1., Cunwk I'M,

Ooecvkuii HayionanvHuu ynisepcumem imeni 1.1 Meunuxosa

Ipotsrom ocranHix 250 pokiB B TuIirysibChbKOMYy JIMMaHi COJIOHICTH Boau 3MmiHtoBanacs Bix 0,5%o0 no 76,1%o,
nepeciune 3HaueHHs 11,5%o0. [ns criiBcTaBieHs i Aeranizanii, B nepiox okpemux ce3oHiB 2015-2016 pp. (ocinsb, 3uMa,
BECHa Ta JIiro) aBTopu BimiOpamm 76 B3ipuiB (Mo 19 KOXKHOTO CE30HY) Ta BH3HAYWIN iX COJNIOHICTH. MakcHUMabHE
3Ha4YeHHs OyJo B3UMKY (23,79%0), a miHimansHe — BIITKY (20,61 %0). Ilepeciune 3HaueHHs 3a Bech pik 2015-2016
p. craroBmiO 21,96%i>. 3 MiNBUIIEHHSAM TIHOUHH COJIOHICTH 3pOCTae, B iHTepBaii 0-21 M IHTEHCHBHICTH ITiIBUIIICHHS
nopisaioe 0,045%0 Ha 1 M rmbuHu. Ipotsrom 60 pokis, mo Munysnu, (1956-2016 rr.) piuHi 3HaYEHHS COJIOHOCTI
THuIirynbChKOTO TMMaHy MiABHINYIOTECS Bix 1 1,4%0 no 21,96%o0, a nepecivuni HapouryBaHHs nopiBHIOOTE 0,176%0
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KJIimMary.

Beryn. IlorouHoro uacy BHUKIMKA€E 3aHENO-
KOEHHS IPUPOIHUN CTaH MPUMOPCHKUX 03€p Ta 3aTOK,
30Kkpema Ha Tepuropii Ykpainu. Ilepm 3a Bce MoBa
TOYHUTHCSI HABKOJIO MPUYOPHOMOPCHKUX JIUMAHIB, SIKi
1€ He 3a3HalM CWIBHOTO BILIMBY aHTPOIIOI€HHOI'O
¢axTopy, 30kpema — Twuiirysibcekoro smumany [1, c.
13; 9, ¢.89]. IlpoTsrom OCTaHHIX POKIB JMMaHHI
Oeper YopHOro Mopsi 3a3Hajd CHJILHOTO aHTPOIOT
eHHOro TUCKy. [1[oOn OLIHUTH HACHIJKK LBOTO SBHUIIA,
Tpeba BUKOHYBaTH OUIbII JETalbHI TOCHIHKEHHS.
Sxmo panime pocraTHi OymH mepecidHi 3a pik, TO
CBOTOJHI Tpeba BUKOHYBATH ce30HHI podotu. Came 1e
3a0e3MeunTs HEOOXiNHY neranbHicTs TUHAMIKH CO-
JIOHOCTI — OJHOTO0 3 BAXKIUBIMIKAX ITOKAKIUKIB
3araJlbHOTO CTAHOBWINA NPUPOAHOI cuctemMu Tu-
JIryapCchKOro JuMaHy. Biarak, Tema crarti Tpeba
BBA)XaTH aKMYAAbHOIO.

OCKIJIbKH COJIOHICTh BOJM CYTTEBO BIUIMBAE HA

Xap4oBy TPOAYKTHBHICTH Ta Ha  peKpeariiiai
BJIACTUBOCTI JIMMaHy, TO TeMa pPOOOTH Mae BEJIHMKE
npaxmuune 3uayenns. O0'ekm 00cHiodNceHb — 1g
Tunirynbcbkuii JMMaH Ha IBHIYHOMY y30epexoki
Yopuoro mops (puc. 1). IIpeomemom docridncens €
3aKOHOMIPHOCTI CE30HHUX KOJHMBAHb COJOHOCTI BOJAU
naHoro siumany. CtarTs moOyoBaHa Ha aHali3i B3ipLiB
BOJIH, sIKi Opasucs koxkHoro ce3ony 2015-2016 poky.

Jluman po3sraiioBaHuil B HaimiBHIUHIIIOMY Oepesi
YopHoro mops, Ha Mexi Mk Ojecbkor Ta
MuxkonaiBcbkoMy obnacTssMu YkpaiHu. BiH 3amoBHIOE
rupioBy  4actuHy  p.Tumirym, a  Bim — Mops
BiJTOKpEMIICHUH IIMPOKHUM TepecurioM. Bid Mae oty
129 man >, a oG'em Bomu 693 man M. JloBxkuna
CTaHOBUTH ~ 52 kM, mmpuna 0,2-5,4 ku, rnubOuna >
23 m, nepeciuna 5,4 m.

YEPHOE

A30BCKOE
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Puc. 1. Cxema ceocpagiunoeo cmany Tunicyibcbkoeo aumany (HOMIYEHO YOPHOIO CIMPITKOIO) HA
NiGHIYHOMY
y3bepeacoici Yoproeo mops. Fig. 1. Geographycal location ofTiligul liman (noted by black narrow) on the
Northern Black Sea coast.



Martepiann Ta MeTOOH HOCTIMKeHB. [if-
pOXiMi4HI JOCHi[PKEHHS THIIrYJIBCHKOTO —JIMMaHy
HapaxoBYIOTh Bxke Maibke 150 pokis [1, ¢.5; , 4, ¢.185;
6, c.488]. Crouarky BUKOHYBaTHCsl Tomorpadiusi
3iiomku GeperiB Ta pudanscTBo. Hanpukinui XVIII cr.
Oyiu TepIn B3IPIIOBAHHS, IO MOKA3ald 3HAYCHHS
COJIOHOCTI

BOAM. 3 TIOYATKy CEpeAWHH XX CT. BUKOHY-
BaJIMCsI OUIBII-MEHII PeryJisipHi XIMIYHI aHaIi3u BOIU
B JIFIMaHi, ajie Jyke Mayio Oylo MaTepialiB Ce30HHHX
mocmimkenb. Tomy B 2015 p. Hamm Oymm
3aIl0YaTKOBaHI POOOTH MPOTITOM OKPEMHX CE30HIB
POKYy.

B sxoBTHI 2015 p.. B mortomy 2016 p., B TpaBHi
2016 p. i B aumui 2016 p. HaMu Oynu y34Ti B3ipIi Boxu
B JIMMaHI KOXXHOro ce30Hy mo 19. Bouu Oymu
NpoaHalli30BaHl B aHAITHYHIN Jlaboparopii xadenpu
¢iznynoi  reorpadii Ta  IPUPOIOKOPUCTYBAHHS
OpecbKkoro HamioOHAJBFHOTO YHiBepcuTeTy imeni 1.1.
MeunukoBa. Beporo mpotsrom 4 ce3oHiB Oynno B3ATO
76 mpo06 3a momomoror Tumka-6arometpa bBO-02,
ob'emom 1 mitp (Bantax-kpamns [P-15). Binpma
KinpkicTe 1mpo06 60%) posramryBaBcs, MiBICHHIIIE
YanoBoi KOCH, B MeKax OUIbII TJIHOOKOI YaCTHHH
nMany (puc. 2).

Kamepanbna 0o0poOka BHKOHyBajlacs B aHa-
niTnyHil nabopatopii kadeapu ¢izuuHOi reorpadii Ta

NpUpoIoKopucTyBaHHs  OJechbKOro HaliOHAIBHOTO
yuiBepcutery iM. 1.1. MeunukoBa. KinbkicHe
BU3HAYEHHS  COJIOHOCTI  BHMKOHYBaJOCSl  4epe3

BHMIpIOBaHIM MIUTBHOCTI 3a JOTIOMOTOIO0 apeoMeTpa
AOH-2 TOCT 184-81 npu 20°C (x[/m’) Ne 2. Mexi
BHUMIPIOBaHb JIOIYCKAJIUCS TaKUMH, IO JOPIBHIOIOTH
1,000-1,080 xe/m’, i3 HACTYIIHUM BHKOPUCTAHHSIM
NONpaBKA HAa TEMIIepaTtypy JMOCITIIKCHOI BOJIH.
3Ha4yeHHs, Mo OynH OTpUMaHi, Oyl CHCTEMaTH30BaHi
Ta CIIBCTaBJICHI 3 PSJIOM IIEpPECiYHUX PIYHUX 3HAYCHb
TEMIIepaTypu MpHU3EMHOro Imapy armocdepum Ha
niBHIYHOMY  y30epexcki YopHoro wmops. Touku
B3ipitoBants Qikcysanucs npwiagom GPS, niobu
MaTy 3MOT'y pOOHMTH ITOBTOPHI 3aMipH B THX K€ TOUYKaX
aKBaTopii.

Ilin wac BimbOopy B3ipIiB CKIagamocs IOKY-
MEHTYBaHHsS HamnpsiMy Jii Ta MIBHIKOCTI BITpY,
eKcro3ullii OeperiB JHMMaHy IO BiJHOIIEHHIO JI0
MPOMIHIO BITPOBOTO IOTOKY, TEMIIEPATypa MOBITPS Ta
BOJIW, HAsSBHICTH/BIACYTHICTP aTMOC(EPHUX OIAMIiB
Tomo. AHaNmi3yBaBCSI pO3MOAUT TEMIEpaTypu Ta
COJIOHOCTI Ha BEpTHKaJli, 3 MiJBHIICHHSIM TJHOUHU.
BukopucroByBanacst Beiauka iHdopmanis 3 HayKOBHX
JIOCITI/PKEHb 1HIIHMX aBTOPIB.

Teopernyna iHTEpIIpeTalis Marepuan iB Ta
MOJBOBHX 1 KaMepaJbHUX JOCHTIPKEHb BUKOHYBAJIACH
3a JIONIOMOTOI0 KibKOX MeToaiB. [lepi 3a Bce
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3aCTOCOBYBAJINCSI METOJM CHCTEMaTu3alii AaHuX, iX
aHaji3y/CUHTE3Y, TAKOX 3aCTOCOBYBABCS
MOPiBHSIIbHO-TeorpadiuHuH, PETPOCIEKTUBHUMA,
KapTorpadiuHui, KUTBKICHAN, METOIM KOMITFOTEPHUX
TexHoorih.  OcoOnvBe  3HAYEHHS  HAJNABaJIOCs
MeToJlaM aHaJITHYHUM Ta CHHTETHYHUM, L0 HalluacTo
BUKOPHCTOBYIOTBCSI B TEOpeTHuHiil reorpadii Ta B
IHIIUX PUPOJAHUX HAyKaX.

[IpoBigHi pe3yapTaTd BHMIPIOBaHb CE30HHOI
COJOHOCTI. P0o0OOTH MOKa3zamd, M0 MaKCHMAaJIbHOIO
COJIOHICTh BOAM Oylla B3UMKY, Y CI4HI Ta JIOTOMY
2016 p. Ilporarom TOro CcE30Hy BOHA CKJaja
nepeciuno Szum — 23,79%0, T.€. Ha 1,32%0 Oinblue,
anixx BoceHn B xoBTHI 2015 p. (5¢c,, = 22,47%0).
Hagecni 2016 p. & = 22,32%», a npOTAroM BiJTHOCHO
Bosiororo jmita — & = 20,61%0. Ik MoxxHa OauuTH,
BIIITKY, KOJIM 110 KaHajy (puc. 2, 1) onpicHeHa Boja J10
8-1 \%o crokom 3 Jlnminpa Ta IliBgenHoro byra,
JOJAaTKOBO TaKOX BOJAa 3JMB, ONHHSAIOTHCA B
TunirynbCcpkOMy JHMaHi, TO 3HA4YEHHS COJIOHOCTI
MOJKe MMOMITHO 3HIXKYBaTuCs. B3UMKy Ha MmiBHICHHS
COJIOHOCTI 3BUYAHO BIUIMBAE MPOLIEC 3MEP3aHHS BOIH
y 3B'I3Ky i3 BTpaTor0 Jb0oA0M coii. CTaH Ce30HHHX
3Ha4€Hb  COJIOHOCTI ~ BOJAM  TakKOX  MOXKHA
XapakTepu3yBaTH 3HAYCHHAMH MAaKCHMAIBHUMHU 1
MiHiMaTbHUMA. Hamu Oynio BHSIBIICHO, IO MPOTATOM
poky 2015- 2016 pp. BOHH BiIIOBITHO TOPIBHIOIOTE:
Bocenu ASocn = 18,6-24,2%o0; B3umMKky AS3um = 21,1-
25,0%0; naBecui ASg = 19,9-24,0%o0; Britky AS;7 =
13,2-23,0%0. OrpumaHi HaMH  MaKCHMaJlbHi,
MiHIMabHI Ta TepecidyHi 3HA4eHHS COJIOHOCTI
JIO3BOJISIOTH OIIHUTH BiAXWJICHHS Bill IEPECIYHOTO Ta
BUSIBUTH TIPOBIHI TEHIEHIii 3MiH COJOHOCTI B
JMMaHi, SIKUA OYB AOCIIKCHUH.

Bmepme B 2015-2016 pp. oTpumane HaMu
mepeciyHe 3HaYeHHS COJOHOCTI BOAM 3a HTaHUMHU
CE30HHMX B3ipIIoBaHb B TWIIryJIbCHKOMY JIMMaHi
nopisroBano 21,96%o0. Moro MoxHa BHKOpHCTO-
ByBaTW MJIsl CIIIBCTAaBICHb 3 PIYHUMU 3HAUYECHHIMH
MHUHYJHX pOKiB. [1, c.46; 3, 8, c.11]. Lls BenuunHa
(21,96%0) € MeHIIO 32 OCIHHE TepeciuHe (}KOBTEHb
2015 p.), mpudomy Ha 0,51%o0. 3uMOBe 3HAYCHHS
Oimpmie 3a mepeciune piwne Ha 1,83%0, a och
OTPHMAaHE BECHOKO BiIpPI3HSIOCS MiHIMaJIbHO, BCHOTO
Ha 0,36%o0. lllozo mita, TO BIITKY pi3HULA OyJsa Ienio
Oinpmoro — BoHa ckiana 1,35%0. He Bukirowaerses,
10 HATYIHI CE30HHI 3HaueHHs COJIOHOCTI Ta IepeciuHi
3a pik OyayTh MaTH TaKy 9d JYXKe CXOXKY PI3HUIIO, SIK
i orpumany Hamu B 2015-2016 pp., y BigmoBizHOCTI
JO ICHYIOUMX 1 3MIHEHMX HaBKOJIMIIHIX (i3UKO-
reorpagdiuHux ymoB. Ha Takiif 3aKOHOMIpHICTI TaKkoX
3ynuHAIOThCS ¥ iHIII aBTopu [6, 7, 10]: conoHicTh No-
BHHHA 3MiHIOBATHUCS PIK Bil POKY Y MOAAIBIIOMY.



Puc. 2. Cxema axsamopii Tunuzynscexozo au-
Many na nigniunomy yabepexcuci Yoprozo mops
(cipuii gport). Qopri mouku — mouxu 63ip-
uioeanna 600u ¢ numani. 1 — micyeposmauiy-
6AHHA KAHAY CIHMAH-MOpen.

Fig. 2. Scheme in Tiligul liman aquatory within
the Northern Black Sea coast (gray phone).
Black points are hydrological stations for sam-
pling of limanic water.

1 — location of canal from the sea to the liman.

BeprukanbHuii po3noain cononocti. /s Hac
iHTepec BUKJIMKAae Tpadik poO3MOIiTy COJOHOCTI Ta
TEMIIEpaTypy BOJM MO BEPTHKAJI, Bijl TOBEPXHI Maiike
no aHa [2, 13] mix yac JiTHROTO ce30HY poky (puc. 3).
MoxxemMo 0ayuTH Ha JIiBIA €MIOpi a BIITKY PO3IOJLT
TEMIIEPaTypu MO T[JIMOWHI BHUSBWIOCS HOPMAIIbHUM,
0e3 imBepcii, — Bim MakcumanbHHX 28-30°C Ha
noBepxHi 70 17- 18°C B mpuIOHHOMY TOPH30HTI Ha
rmbuHax 13- 20 M mig yac JOBrOTEpMiHOBHX
crekoTHUX mnoroa. Lle myxe Benukuid nepenaj, sIKUN
00yMOBJICHHH JOCUTH BETUKAMH TITHOMHAMH B JINMaHi
(> 23 wm). Bin npuszBoanTh A0 pi3KOi BEPTHKAIBHOL
3MiHM IIUIBHOCTI BOAM, & MiJ Yac 3rOHOBHX BITPIB i3
CYXO/I0JIy 3aKOHOMIPHUM € HaJXOJDKEHHS TJIMOMHHOL
MPOXOJIONHOT BOAM BIPHUTYJ 10 OeperiB. Binrak, Oiis
OeperiB BiOYyBA€THCS MOMITHE 3POCTaHHS HIUIBHOCTI,
a 1e BIUIMBAE Ha TiIpoXiMiuHuUiA ctan Boau. [Iporsrom
Ji1 BITpiB 3 OOKy akBaropii y HanpsiMKy Oepery Maemo
KOHLIEHTPAI[II0 TEeIIoi Boau Ouns Oepery, BiAIOBigHE
MI/IBUIIEHHS TeMIIEPaTypH, 3HKEHHsI IUILHOCTI, a Iie
SBHINE TaKOXX BIUIMBAE€ Ha TigPOXIMIYHY CHTYAIIiIoO.
CHHXpOHHI 3 TEMITEPaTypOI0 BUMIipH COJIOHOCTI Ha Be-
JHKUX TIMOWMHAX JIMMaHy TakKOX MOKa3aud Hop-
MabHU posmoain 8%o (puc. 3 6). Skmo B moBe-
PXHEBHX TOPU3OHTAaX BOJM COJIOHICTH JOpiBHIOBasa
18,1-18,5%0, To mobnm3y nHa Ha TiuOuHAx 18-20 M
— ke 18,8-19,1%0. Takwuii mopsinok nepemnaaiB T i b
BUSIBUBCS B3araJli XapakTepHUM JUIsl JIMMaHy B LILJIOMY.

OTxe, BUXOUTh, 110 Ha BEPTHKAJI 10 TJIHOUHU
18-20 M COJIOHICTbh 3HIKYEThCS Ha BedauduHy Bij 0,3
10 1,0%0, a00 3 MUTOMOIO IHTEHCHBHICTIO ITEPECIYHO
Bix 0,015%0 1o 0,056%o0 na 1 M riaubunu (%o/m). Le
Maibke Ha TOPSNOK BEIMYMHH MEHINE, HIX B
OOMUTMHHUX  JIMMaHaX Ha  IiBHIYHO-3aXiTHOMY
y30epexoki Yoproro mopsa [9, ¢.90]. Take sBume
BKa3ye Ha 3arajilbHy BIJICYTHICTb WYITKOTO IIapy
cTprOKka conoHocTi B Tuili- TIyJbChbKOMY JIMMaHi, B
SKOMY YyMOBH OUIBII CHPUSTIAMBI JUIS TaJiHHOI
crparudikauii 3a npuuuHOo Ounblmx rauOuH. Ha
BiIMIHY, B JlHiCTpOBCHKOMY, bynaupkomy,
bypHackkoMy numaHax TiMOMHUM CyTTEBO MeHm (1,5-
2,5 ™), mo Beae A0 OUIBII  IHTCHCHBHOTO
nepeMillyBaHHsl BOJAM Ta pyHHauil crpaTudkoBaHOrO
mapy Bomud. Ha Ttakuit BumMB  riMOuMH - Ha
BEePTUKATBHUNA PO3MOIII COJOHOCTI 3BEPHYB yBary
0. . llyitcpkuit e B 1966 p. Ha mpuKIagax JTUMaHiB
Cyxuii (nmpupomHa rtmubmuHa 2,5 M) 1 JloHy3naB
(rmmbuna 27 m). JocnikeHHs MepIIoro JecsTHpiads
XXI cT. miaTBep Ui Ha3BaHy 3aKOHOMIPHICTb.

B pabore [2, e.] npuBeneH rpaguk M3MEHEHUS
COJICHOCTH BOJIbI B THIIMTYIBCKOM JIMMaHE 332 HEPHOJ
¢ 1956 o 2012 rr. B teuenue 2013, 2015
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u 2016 TT. M3MEpeHus BBITONHSINCH aBTOpaMu. B
1956 r. romoBoe 3HAaYCHHE COJCHOCTH OBLIO PaBHBIM
11,4%0, a B 2016 1., T.e. yepe3 60 mer, cocrosics
TIOCTETICHHBI POCT COJIEHOCTH W OHa, COTIJIacHO
HAIllUM U3MEPEHMsM, cocTaBuna B cpeaneM 21,96%o0.
[Monyuaercs, 4TO cpenHsis WHTEHCHBHOCTD
TMOJIOKUTCIIBHOTO NMpHUpalCeHusa COJICHOCTH BOAbL 6])1.]'[3
paBHoit +0,176%0 B Tom. ABTOpHI [2, e.; 8, c. 17]
06’])§ICH§I}0T 9TO SABJICHUEC CHM)KCHUEM ITOBEPXHOCTHOT'O
CTOKa MaJIBIX peK B b6acceiine TUINTyIBCKOTO TMMaHa,
ocobeHHo — p. Twmm- Tyn.  YMeHbIIeHHE
MOBEPXHOCTHOTO  IIPECHOTO  CTOKAa IPHUBEJIO K
MOCTETICHHOMY POCTY COJIGHOCTH, OJHAKO, CJIEAYET

CoIoHICTh BOAM 3pOCTAa€ 3 MEPECidHOI0 MIBUAKICTIO
0,185%0 B Tonm (puc. 4). Tomy 3acBoeHHS coieil
JKMBAMH  ICTOTaMH, OCOOJIMBO  MOJIFOCKAMH, 1
(opMyBaHHS TOpOBHX BOJ Oe€3NepepBHO KOMIICH-
CYETBCS PO3YMHEHUMH PEYOBHMHAMHM 3 MOps Ta B
HEBENIMKIA KUTBKOCTI 3 PIYOK. A TMPOTATOM 4Yacy
BUIIAPOBYBAHHS MiJCHIIOETbCS ] BIUIMBOM Cy-
YacHOTO TOTEIUIIHHA KIIMaTy 1 MiJBHIIEHHS IpH-
3eMHUX Temnepatyp [8, c.].

Bimomo [2, 8], mo mpotsirom muHynux 50- 60
POKIB TepeciuHa TeMIepaTypa MPU3eMHOro MMOBITPs Ha
mupoTi THIITyIbCHKOTO JIMMaHy CYTTEBO 3pocia. B
1956-1958 pp. Bona carayna 6mmspko +10,0°C, a B

VYATBIBAT W TO, YTO  Ha3BaHHBIE  PEKH 2014-2015 pp. — Bxe +11,5°C. Biarak, mepeciuna
XapaKTepHU3yeTcs CYTTEBHUM PO3YHHHUM  CTOKOM. Temneparypa 3pocma Ha 1,5°C, a me icToTHa
ToMy BOHM JOKJIQJAIOTh IIEBHY YacTUHY PO3YMHIB BEJIMYMHA, MIO CIPOMOXKHA IIOMITHO BIUIMHYTH Ha
COJICH TPOTSIrOM JIOBrOYacHOTO TEPMiHy, a 1e, 3a JI.1. BOJHUI OamaHCc JIMMaHy, SKHA  JOCIIIKCHHM.

Cxisipykom |5,
COJIOHICTh BOJIH.

3BepTaEMo yBary TakoX Ha BIUIMB BHUIIAPO-
BYBaHHA JIMMaHHOT1 BOAU Ta IIONOBHCHHA JIMMaHYy
po3UuMHaAMH MOPCHKOi BOIM 1O KaHamy (puc. 2, 1). Lei
KaHall PEeryJsipHO TOIMOBHIOE JIMMAaHHY BOJHY Macy
XIMIYHAMH ~ €JIEMEHTaMH Ta iX pPO3YMHAMH, IO

c-.; 6, c.], TOMITHO IIiJIBUIIY€E

Iepeciuna nuroMa mpubaBka TeMIlepaTypu CKiaia
+0,025°C kosxHOpiuHO. [IJji1 BHUSBICHHS 3B'SI3KY MiX
MiZBUIICHHSIM TEPECIYHUX TEMIIEPATyp MHPOTIroM
poky /°C i mepecidyHHMX 3a PiK 3HAYEHb COJIOHOCTI
auManHol Bomu 5%0 OyB moOynoBanuit rpadik ix
CHHXPOHHHMX KOJMBaHb B 4Yaci (puc. 4). Ha
BEpTHKaJbHINA Bicl OyJaM BiIKIaZeHI 3HAYCHHS IC u

MiABUIIye Macy cojed B JHMMaHHIN gempecii. £%<>, a Ha TOPU3OHTAJBHIN — Yac, POKH.
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Puc. 3. XapakTepHi 1/ TiTHBOI0 Ce30HY POKY rpadiky BepTHKAJIBHOI0 PO3NOALITY TeMIiepa rypu (a
— T, °C) i cononocri (6 — S, %0) Bogu no Beprukaii Ha riaudunax H (m) B Twiiryascskomy Jumai,
niBHIYHE y30epekKs
Yopuoro mops (3a nanumu FO.C. TyukoBeHnka, B.B. Anodoscbkoro, O.A. Tyukosenko). Fig. 3.
Vertical distribution graphs of water temperature (a — T, °C) and salinity (6 — S %¢*>) in Tiligul
liman in depths H during summer season within the Northern Black Sea coast (by datum of
Yu.Tuchkovenko,

V.Adobovsky, O.Tuchkovenko).

Sk MoxHa OauuTH, PO3TAallyBaHHS 3HA4YEHb Ha
rpagiky puc. 4 103B0JIsI€ BU3HAYNTH IPOBIHI

TEHCHINT 3MiH SIBUII, IO JOCTIKeHi. B3arani BoHH
3pOCTAIOTh, aJie COJIOHICTh — INBUJIIIE: BOHA
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BUIIEpEIDKAE TEMIIEpaTypy, SK MHHA€ 4Yac, HaBiTh
HE3BKAIOUM HA 3POCTaHHS PIYHU CyM aTMOC(EpHHUX
omnais [5, c.; 8, c.]. [Ipu LbOMY MOXHa CTBEpPKYBaTH,
110 TUIiryIbChKUi TUMaH Ta HOTro MPUPOIHA CUCTEMA,
B yMOBax Jii CyTTEBOI TOCIONAPCHKOI IisSUILHOCTI,
mijuiarae Ginpiromy BruEBY. Moro mpupojHa crctema
B YMOBaX CHJIGHOTO aHTPONOT€HHOTO THCKYBiI4yBae
OlTbIIMiA NIPOLIECIB  COJICYTBOPEHHS  Ta
coneHakonmueHHs. [lpum sBHIH mepeBasi BIUIMBY
MTOBEPXHEBOTO CTOKY PIYKOBHX BOJ SBHO CHIIBHIIIE €

BILJIINB

BIUIMB PO3YMHEHHOTO CTOKY COJIeH, aHIX CTOK BOJIM.
He BukIIO4aEMO, 1[0 HEMajJuil BHECOK HANAIOTH 1
MiA3€MHI, CHJIIBHO MiHEpasIi30BaHi BOAM, 5K 1 B IHIIHX
JMMaHax Ha y30epexoki YopHoro Ta A30BCHKOTO
MOpiB. Bumumo, 3HauMTENbHBIA BKJIaJ BHOCUT U
NOA3EMHBIA CTOK CHIJIBHO MHHEpPAJIM30BaHHBIX BOII.
OtpuMaHi piBHSIHHS perpecii Nokazanu, IO 3MIiHH
cooHocti Boau B Tun TyibcbkoMy JHMMaHi € OiIbIn
JOCTOBIpHMMHM Ta HaJifHUMHM NPOTATOM Mepiony

HAIINX JOCHIDKEHD.
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Puc. 4. I'padikn caHXpOoHHHAX 3MiH cononocTi BoaH (8%o) B THairyascskomMy IHMaHI Ta TEMIEpPaTypH
nosiTps (t°C) B paiioni posTamyBanes 1uMany 3a Hepiog muayaux 60 pokis: ¢ 1956 xo 2016 pp.
Fig. 4. Sinchronic changes Graphs of salinity (S%e¢) of Tiligul liman water and air temperature (t°C) in
the region (where liman is located) within the period of 60 years, from 1956 to 2016.

BucnoBkn. 1. CporojgHi BHKIHMKA€e CYTTEBUM
iHTepeC 3acBOEHHS Ta BUKOPHCTaHHS TPHPOJHUX

pecypcis MPHYOPHOMOPCHKHX JMMaHiB Ta
MPUMOPCHKUX  03ep (3aToK) B3arami. OCKUIbKH
miBHIuHEe  y30epexokss YopHOro Mopsi  BH3HaHE

KIACHYHUM JIMMAaHHUM, TO HaWOUIBII TOYHY 1 JoO-
CTOBipHY iH(}OpMaIito MaeMo came B TIpomeci iX
nocmimkenas. OnuH 3 HAWTUIOBINIAX JIMMAHIB €
TwuiiryapChbKuid, SK 3a IUIOMICI0, TAaK 1 3a TIIMOMHAMM,
3a BIACTUBOCTSAMU BOJIH 1 32 PECYPCHOIO LIIHHICTIO.

2. OmHuM 13 HaWBaXXIUBUX KOMIIOHEHTIB
MIPUPOIHOI CHUCTeMH THIIryJbCHKOTO JIMMaHy Ta
JIMMaHIB y3araji € COJIOHICTh BOAU. PiBeHb mocCiIi-
JUKCHHS I[bOrO KOMIIOHCHTY B JIUMaHi € Habararo
HIWKYUM, HDK B IHIOWX, HAOpUKIag B XaIKHOEH-
cekomy, KysbHuipkomy, JHicTpoBchbkoMy, Manomy
Amxanuupkomy. OcobiuBo Mano iH(opmanii 1po
COJIOHICTh BOJAY B IIEPiOIN OKPEMHUX CE30HIB POKY.

3. Ce30HHI BHMIPIOBaHHS COJIOHOCTI BOJH
Tuniryabcekoro muMany Oynu BUKOHaHI BoceHH 2015
p., B3UMKY, BoceHu 1 BiiTKy 2016 p. Ha 19 craHmisx.
3uMoBe 3HaUeHHS cTaHOBUIIO 23,79%0, T.€. Ha 1,32%0
Oinblre, aHbK BOCEHH, B JKOBTHI (22,47%0). BecHsHa
coionicte 2016 r. & = 22,3 2%o0, a mpoTsarom
BigHOoCHO BoJiororo jita — & = 20,61%o0. Hasits Tomi
BIITKY, KOJIH TI0 KaHAJy OMpicCHEHa MOPChKa Boja (1o
8-11 %o0> crokom 3 IliBgennoro byra rta Jlninpa
(pa3oM 3 BOZOKO 3IIMB) OMHHAEThCS B THIITYIBCHKOMY
JMMaHi, BCe OOHO COJIOHICTb MOXE CHIIBHO
3HUXKXYBATHCH.

4. TlepeciuHa coJIOHICTh BOAM B THIITYJIb-
cekoMy siuMani B 2016 p. nopisHroBana 21,96%0. 1le
Maike CTIIBKH, CKUIBKM BH3HAYaIM IHINI aBTOPH B
2001-2014 rr. (20,8-24,2%0) Ha (¢oHI OOB-
TOTEPMIHOBOI'O IIOBLJIBHOTO 3pPOCTaHHs ocTaHHi 60
PpokiB u3 nepecigHnM HaporrysaHHsM 0,185%o0 Ha
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pix. OnHa 3 NpoOBIAHUX NPHYUH MHAMIKH COJIO-
HOCTI BOOH — L€ BIUIMB CYTTEBOrO MiJBHLUEHHS
NMEPECiYHMX TeMIIEPATyp MPH3EMHOI0 TIOBITPA.
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Wyiexnii ¥O.[0,, Cuntox I.M. O ce30HBBIX H3MEHEHHSX COICHOCTH BOABLI B TH/IHIY/ILCKOM JiHMaHe
(ceBepnoe nobepexne Yepnoro mopa). CepepHoe nobepexse UepHOro Mops ABNIAETCA KIACCHUYECKMM JIH-
MaHHbIM. OfHMM M3 KPYMHEHIINX JNMaHORB 3/1eck sendeTca THIMrynbCkuil uMaH. MeHbine Jpyrux KoM-
TIOHEHTOB €ro MpUpPO/bl H3yHYeHa COJICHOCTh BO/bL, HO 0CODEHHO Malo MH(OPMALIMH O CONEHOCTH B TeYeHHE
OT/Ie/TBHBIX CE30HOB o/1a. ApropaMH 6510 0T0Opano 76 oOpa3uoR BoakL, mo 19 kaxael cezon. Okazanock,
YTO OCEHBIO CONEHOCTh ASocy = 18,6-24,2%0; 3um0it ASw. = 21,1-25,0%0; Becuoi A4S, = 19,9-24,0%o; neroM
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HayroBuMid BicHWK YepHiBelbKoro yHisepcuTeTy. Bunyck 775-776. lNeorpadis

A48, = 13,2-23,0%0, B cpenrem 3a ron — 21,96%o. 3a nocnennue OecATHNETHA CONEHOCTH BOIbI B JIMMaHe
NOCTENEHHO pacTeT, B cpeadem na +0,176%o B roa.
Kntouessle cnosa: Yeproe mope, 1umanHoe nobepekbe, JIMMaH, BOAA, COEHOCTh, CE30H, ITTyOMHA, H3MeHe-
HUA KIMMATA.

Shuisky, Y.D., Syniuk, A.N. Season changing of water salinity in Tiligul Liman (Northern Black Sea
coast). Northern coast of the Black Sea is classic limanic type in Geography Sciences. All of coastal limans
contain important natural resources, for instance, medicine mud and conditions of recreation. In the limans
fishermen rises sea-food products of valuable kinds. What is why salinity limanic water diagnose is very im-
portant for analytic accomplishment in Northern coasts of the Black Sea.

Purpose. The aim of the article is discovering and analysis of the limanic water salinity during separate year
seasons, by example of Tiligul liman in 2015-2016.

Data & Methods. According to sampling 76 water examples during the every year season (by 19 examples
every season) elaboration and its analysis were carried out by the field expedition and laboratory methods.
Elaboration was made in analytical laboratory of Geography Department of Odessa Mechnikov's University
by standard geochemical methods. This work is part of research project by program of the Education and
Sciences Ministry of Ukraine.

The Northern Black Sea coast is classic limanic, with location typical 25 limans. One of them is Sukhoy,
which completely transformed now by impact anthropogenous factor; his limanic depression as occupied
sea-port Ill'ichevsk as the Small Adjalyk liman was occupied by sea-port Yuzhniy. Other limans are almost
natural with very many influence of anthropogenous factor and with conservation of main natural features.
The researching liman located on Northern coast of the Black Sea, along border between two administrative
oblast's of Ukraine (Odesskaya and Nikolaevskaya). Along this coast 25 limans located with different sizes
and forms. One of biggest and deepest is Tiligul liman. Limanic water did fill up erosive depression in mouth
part of Tiligul river during Holocene time. Limanic aquatory was separated from the Black Sea by sand
beach-barrier, that have Holocene age also. This barrier very wide, aproximally up to 4 km, with many small
lakes and ancient wave ridges. The Sea and the Liman united narrow canal for active water-exchange. The
liman squire is 129 min m? and water volume up to 693 mln m’. The long is = 52 km, width is from 0,2 to
5,4 km, maximal depth is > 23 m and average is 5,4 m.

During 2015-2016 the water salinity of the limanic water by year seasons were from 13,2%o to 24,2%o, in
average in the Liman 21,96%o in general. At the same period, according to climate seasons salinity water of
Tiligul liman were: in autumn 4Se, = 18,6-24,2%o (average 22,47%o); in winter 4S8z = 21,1-25,0%0 (average
23,79%o); in spring A4S, = 19,9-24,0%0 (average 22.32%o); in summer 45, = 13,2-23,0%o (average 20,61%o).
The general water salinity distribution is depending from quantity of fresh water that directing to the liman
from water-collecting basin, by water exchanges between the Sea and the Liman, from direction, velomtles
and duration of wind, and depth of liman.

At the same time, scientific significance have vertical distribution of water temperature and salinity in Tiligul
liman on maximal depth which is > 23 m. During summer time, the temperature of the water top layer is up
to 28-30°C in connection with bigger depth than in other shallow limans (2-3 m). On 13-20 m depth it was
17-18°C, and thermo-gradients are from 0,5°C per 1 m of depth to 1,0°C per 1 m of depth. The difference
note on free water vertical exchange, though between top and bottom layers, we not observe equal meaning
of temperature.

Synchronically, salinity is changing also. In upper water layer we observed quantities 18,1-18,5%o, and near-
est of the bottom its were 18,8-19,1%o of salinity on depth 18-20 m. As we can see, by vertical quantity dif-
ferences equal from 0,3%. to 1,0%.. What is why specific increase of sal:mty per 1 m depth equal from
0,015%o to 0,056%o within area of maximal depths of Tiligul liman.

Depended matherials of natural measurements are continuation of easy research during past decades from
middle of XX century. Hard correlation was disclosed between dynamics of water salinity and air tempera-
ture in last of 60 year.

Key Words: Black Sea, limanic coast, liman, water, salinity, season, depth, climate changing.
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