e B 30Hi CTaI[jOHApHOT peKpeallii, € AK IPABUIO 3HAXOIATHCH 3aKJaln powimeHH;: 1
xapuyBaHHs, iHGoOpManiiHi HCHTPH, My3ei ab0 HaBYalNbHO-II3HABAIBHI en;cnomun
JONATH TPOKAT BEJOCHIEAIB i3 IX TEXHiYHHM OOCIYTOBYBAaHHAM 1 MICHEM
HapKyBaHHS.

Ha mamy nymxy, MaHJIpiBKM 3a JIONOMOIOI0 “JIBOXKOJICHOrO TOBapuuia’ €
OTITHMA/ILHEMH i HAaBiTh MalOTh 3HAYHI IIEpEBArM fK JUISI PEKPEAHTIB, TaK i Ui 30epeKeHHs
nokiuist. Llel BHA TpaHCIOPTY € HECKIAZHUM Y KOPHCTYBaHHI, JOCTYTHUM (3 nornsiny
(iHAHCOBHX MOXKJIMBOCTCH HPUIOAHHS YA OPEHIM) 1 HAMIOJIOBHIIE — €KOJIOTYHO YHCTHM,
TaK K HC MOTpebye MambHOro i He 3a0py’HIOE JOBKULIA. [HINOIO HE MEHII BaXJMBOIO
HepeBaroio NEpecyBaHHs Ha BENOCHIEAAX € Te, MO NPaKTHHIHO He pyHHYETBCS TPYHTOBO-
POCIIMHHUM [IOKPUB 1 HE 3aCMIidyeThCs TEPUTODIs, CYITEBO 3MCHITYETHCH pexpeartiifie
HapanTaxenns. Jlo BCIX 3a3HAYEHAX BUIIE ITO3UTHBHAX MOMEHTIB Ha KOPUCTh BEJIOTYPH3MY,
JI0J@€THCA 1 Te, IO 1 PEKPEaHT MiJ] 4ac MoI0POxKI:

®  03/I0POBIIIOETHCS i 3MIHIOE M’SI3H; . .

e Mac MOKJIHBICTH OUIbINE 1MOOA4YMTH, OCKUIBKM 3pOCTAc IMIBHIKICTH NMEPECyBaHHS 1
koMdopT (Hema NOTPeOn HOCHTH BaHTAX Ha Co01); '

e HACOJOJUKYETHCS  CCTETHKOI  JIAHMA(TiB  3aBJiKM  KEPOBaHiA  MIBHIKOCTI
nepeMilieHHs YU NOTpebaMH 3yIHHOK.

JlitrepaTtypa
1. Pexum noctymy : http://ecomercy.io.ua/
2. Pexum poctymy :www.ewct2015.org.ua
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MOILUPEHHS JIABUHHUX TEOKOMILIEKCIB
B YKPIHCHKHX KAPITATAX

€. Tuxanosnu, B. biiianox
Jlvsiscoruil HayioHaneHull yHieepcumem imeni leana @panxa, Jlvsie, Vipaina

Beryn. CXo/pKeHHs JIaBHH — OJIUH i3 HaiHeOe3 e uHimumx MOP(OIHHAMIYHUX TIPOTIECIB.
Ilepeaskna OUTBIDICTH LMX SBHILL BIIOYBAETHCS JATEKO BiJl JIIOJIEH, HE HECY4d HISKOIo
PH3HKY, 3a6e3neqyrotm npupoauuii ananc. Ta Bee K JIFOJMHA B IPOIECL OCBOEHHS npcmcnx
TEPHUTOPIH e HacTille CTHKAETHCS 3 MM HECIPUATIMBAM VIS ccOe sSBHIIEM, a iHOMI 1
caMa HOro MpOBOKye. 3 OISy Ha Lie IIOCTAE IMTAHHS JOCIIDKCHb JABWHOHCOE3NCUHHX
TepUTOPil, O6IPYHTYBAHHS [PONO3HIII] MOAO0 ONTHMI3ALIT BeJICHHS JICOBOTO TOCIOJAPCTBA
Ta HMiBUIIEHHA 0e31I€YHOCTI 3MMOBHUX TYPUCTHYHHX MapIIPYTIB y ropax.

CXOJIKEHHS JIaBHH BBaXaIOTh HeOe3lneunuM MOpGOIMHAMIYHMM IPOLECOM B MEXax
ripchKMX TEpHTOpiit. BumbImicTh JIaBUH B YKpPAiHCHKHX Kapﬂarax (HopHoropa, bopikasa,
CBU/IOBEIb Ta iH.) HE COPUUMHSIOTH CYTTEBHX HETATHBHMX HACJIJIKiB BIUIMBY HA IIPUPOJIHE
cepenosume [1, 2, 4, 8]. e, B mepury 4epry, NoB’s3aHe 3 YMOBaMH IXHBOTO CXOIDKCHHS Ta
He3HauHWM 06’eMOM CHiroBoi Macu. IlpoTe, iCHYIOTH JIaBHHOHeOE3NEuUHi TEpHTOpii, e
cxomxenHs Besmkux (o1 Kapmatchkoro perioHy) jraBun € cucteMariunuM [3, 7]. Hacrinku
JlaBHHOIIPOFIBlB CIIOCTEPIraloThCs Bi3yallbHO, OCKUIBKM JIABUHH CXOJISTh HHKYC BEPXHBOI
MeEXKi JTiCY Ta 3HHILYIOTh OTOYYIOUHH JICOBUH NOKPHB, GOPMYIOTE 30HH akyMyJisiiii (KoHycH
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BHHOCY). HasBHICTH Tak¥X YacTHH JaBHHHHX NPHUPOJHHX TEPUTOPIAIEHAX KOMILIEKCIB
BUCTYIIAE iIeHTA(DIKATOpaMH {HTEHCHBHOCT] JIABUHHMX IIpoLiecis [7].

Anani3 nonepenmix nocaikenb. OQHHM 3 KIOYOBHX 3aBAaHb TIPH LOCITLDKEHHI
NIABUHOHEOE3NEYHNX TEPHTOPIH € MPOCTOpoBa NOKAM3AIlis JIABHHHHX T'eOKOMILIEKCIB B
MeKax FipChKUX cucTeM. B mexax Vipaiuchkux Kapnar BUBYEHHSM NOIIMPEHHS JIABHHHEX
TEpHTOPIA 3aliMamucs pisni Bueni. Ilepmolo Gyna ckiajeHa Kapra IOIIMPEHHS JABHHHHX
Tepuropiit  H. Bosoauwesoro 3rimmo  jocnimkens, Teputopis  Yxpaiucekux  Kaprar
audepeHiifoBana aBTOPOM Ha YOTUPHU IPYIU (3 CHITBHOIO, CEPEIHBOIO, CIIAOKOIO JIABUHHOIO
HeOe3MeKOI0 Ta JIaBHHOOE3 e Hi palionH) BiIIOBIAHO 10 NaBuHHOT HeGe3neku TepuTopii [8].

Cepeli yKpaiHChKHX BUCHHX Li€r0 1poGiieMaTHkolo 3aiiMascs B. I'puiierko, dus Kap1a
JIaBMHHO1 Hebe3neku olyOKoBaHa B “HauiOHaJILHOMy amiaci Ykpainu~. 3HauHUM BHECOK
3pobus I1 Tpersik. Hum niposesieHi MonboBi 10CIUPKEHHS, HA OCHOBI HOTO CKJIajcHa Kapra
naHAmadTHOTO paiioHyBaHHS JTaBHHHUX TepHTODiH YKpaincekux Kapmnar [8].

Buxian ocnosHoro marepiaiy. PisnoManithicts jganmuadris Ykpaincsknx Kaprar
CTajla  HPUYMHOIO IX CKIAAHOTO (hi3uko-reorpadiunoro paitonysanns. Jlis amanizy
HOUTMPCHHA JIABHHHUX HPUPOJHUX TEPHTOPIATBHUX KOMILICKCIB B (hisuKo-reorpadivmii
CTPYKTYpi TepuTOpii HaMH B3ATO 3a OCHOBY (i3uKo-reorpadiune paHOHYBAaHHS TipchKoi
YACTHHH YKpaiHChkux Kapmar, sike po3poGieHe HayKOBLSIMU JILBIBCHKOT HIKOJH IipCHKOTO
nanamadTo3naBcTBa. 3rimno 3 disuko-reorpadivum paifonysannsam I'.I1. Minnepa i O.M.
Oexipka (1990) B mexax Kaprnarcekol ripcekoi anamadtroi kpainm Butitsiors 11 disnxo-
reorpadgiunnx obnacrelf, sKi BKIOHAIOTH 29 palfoniB. sxi 3rimmo sammmadTHOI Kapru
ripcbkoi yactunm Vxpaincbkux Kapratr rpynyiorses B Tpu sianamadtai apycu [3. 9].

BianosinHo /10 npoBeaeHHX MOIOBHX JIOCIILKEHb Ta IIPOAaHANi30BAHHEX JTITEPATYPHIX
jwkepent [3, 4, 8] 4iTko npoCTEKYEThCs MPHYPOUCHICTH JIABUHHKX N€OKOMILIEKCIB 10 (izuKo-
reorpapiyHux oOnacteit (puc. ¢izuxo-reorpadiuaux paitonie Tepuropii (puc. 2).
Bucoxoripni  ¢isuko-reorpadiuni obmacti € waiGimpln naBuHOHeOe3NeUHMMH. 3TigHO 3
OnpalbOBaHUMU JaHMMHU B Mekax BucoxoripHo-llononuncekoi o6macti namiyyerscs 236
JaBUHHUX TPUPOIHHUX TCPUTOPIAIILHUX KOMIUIEKCIB, 3 sSKMX 183 Hamexars 10 JIABHHHUX
FCOKOMILICKCH 3 JIOKIi30BaHUM Ta 53 — 3 MirpauifHuM MICIsIMM CXO/KCHHS JIABHH
(TG 1).

B wmexkax obmacti Bucoxkoriproro Ilononunckkoro siipa nokamizoBano 22 TaBHHHI
TCOKOMIUIEKCH. 3 HUX 15 ocepenkiB BITHOCATS J10 JABHHHMX KOMIUIEKCIB 3 JIOKaJli30BaHuM [6]
MICIIEM CXOJDKCHHS JIaBUH. JIaBHHHI I¢OKOMIUIEKCH 3 MirpalifinuM [6] MicreM CXODKeHHS
JIABMH TIEPEBAKHO NPUypodeHi 10 UMBUMHCBHKOro paioHy, Jie 30Cepe/keHo Oau3bko 60%
IXHBOT KUIBKOCTI.

Cepen ¢izuxo-reorpadiunmx obmacrell sanmuadTiB CepeHAONIPHOTO SPYCy TaBHHHI
KOMIIJICKCH BusiBJieHO B Mexax Cepeguporipao-ITononuncekoi ta Cepenuporipao-CxuGosoi.
HaitneOe3neunimmm, 3 TOYKM 30Dy JaBHHHOI AKTUBHOCTI, BBaKacThes I'opranchkuii paifoH, ne
Il Tpersikom 3apeectpoBano 136 3 144 jaBUHHMX KOMILIEKCIB, 30CEpE/DKEHHX Y
Cepemnporipno-CxuboBoit obnacri [8]. Inwi Bicim naBunnux ITTK nanexars 10 Beckunchkoro
padiony. He wmenm Gesneunoio BBaxaerbcs i Cepeguboripuo-Ilosonunckka  ¢izuko-
reorpagiyHa o6J1acTh, B MeXax kol Haiigyerscs 108 ocepenxiB 3 JIABHHHOK AKTHUBHICTIO.
Bonu npuypoueni 10 bopiascbkoro i KpacHSHCEKOro paioHiB, B SKUX 30CepeKeHO 36 i 72
ocepe/iku. BincyTHi BitoMocTi Ipo KUTBKICTh JABMHHUX KOMIUIEKCIB JUis TojoHuHu Pyna, ne
3rigHo 3 indopmaiicto MiHicTepeTBa Ha[3BUYalHUX CHTYAIIM Takoxk (IKCYIOThCH CXO/DKEHHS
CHIrOBHX 3CyBIB Ta JiaBuH [2, 3].

OxpemMo BapTo 3a3HAYUTH, IO BIACYTHS Oyib-ska iHdopMauiiina 6a3a 1010 HaSBHHX
JIABUHHHUX [PUPOJHUX TEPUTOPIABHUX KOMIUIEKCiB Ha Ttepuropii CepeiHboripHo-
Bynkaniynoi ¢isuxo-reorpadiigoi obmacri, B Mexax skoi copMoBaHi BIAIOBiAHI YMOBH
1)1 TPOXO/KEHHS JIJaBUHHUX TIpouecis [2, 8].
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Tabmung 1

Kinbkicrb oquanns gasunaux [ITK B Mmexkax ¢izuxo-reorpadivnnx
obnacreit Ykpaincbkux Kapnar

H. Kinokicmo Home Kinekicmeo
ome Obnacmo JIAGUHHUX y P Paiion JNA6UHHUX
p 3/ otk | " 7K
11 Herposens- ) 113
i . By1uTynpchKHi
I ?IMLOKOHPHO- 236 1.2 Yopaoripchkuii 80
OIOHHHCRKA 1.3 CBuJIOBENIbKHI 43
1.4 I'punsiBCHKMIA —*
I Bucokoripno- Py 11.1 MapmapoChKuii 18
[Mononunchbke g11po 11.2 UuBYHHCBKHI 4
I11.1 PyHcbkuit —
11 CepenHboripHo- 108 I111.2 boprkaBchKuii 36
[TononuHCHKA 1113 KpacusHChKHH 72
111.4 Crir-ILnaficekuit —
IV.1 Beckuacpkuii 8
CepennporipHo- V.2 [oprancekui 136
v 144 :
CxkuboBa ITokyTchko-
V3 . —
ByKOBHHCHKHMH

* . [JaHi NPO KUTHKIiCTh TABHHHMX NPUPOIHUX TEPUTOPIATHLHUX KOMIUICKCIB BiICY THI.

YMOBHI NO3HAUYEHHA

[} Mex obinacreit

KinbKicTh NaBHHMX TeOKOMINERCiB
{ | nawi siacyTi

@ o100

{101 - 200

§ noHag 200

CNiBBIRHOWEHHA NABUHHNX FreoKoMIIeKcis

FIOKANIBOBARNM MICLIEM CXOIKEHHSR
B 5 vicoauivnum micuem cromxents

Puc. 1. Jlapunni reokoMiviekcu izuko-reorpagiunux odaacrei
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YMmogHi nozHayeHHsA

E—Eﬂ Mexi paitoris

KinbKiCTb NaBuHHUX reoKOMINNeKcis
{:::j LAl BigeyTHi

cniBBIAHOWEHHRA TABVHHAX reokomnnexcia

1 3 NOKANIICBARNM MICUBM CXOOKERHS
- 3 MIPALIAKIM MICLEM CXODKOHHA

Puc. 2. Jlapunni reokomimiexcu gpiznko-reorpadivnnx paiionis

JlanamadTi HU3BKOTIPHOTO SIpyCcy GHOpMYIOTH YoTUPH (i3uko-reorpadiuni oGmacri [9].
L1i repuTopii, B NOPIBHSAHHI 3 BUINCONUCAHUMH, JaBuHOOe3euHl. B ix Mexax He 3adikcoBani
IPOLIECH CXOIDKEHHS CHIFOBHX Mac. 3pilika CHOCTEpIraeThCsi IPUCYTHICTH IOTECHIIHHO-
MOJKJIHBHX JIABUHHUX KOMILIEKCIB [6].

JIis1 DOpIBHSHHS IIPUBEICHO, TAKOXK, aHalli3 NIUIBHOCTI JIABUHHUAX I'€OKOMINICKCIB (pHC.
3) B ¢izuko-reorpadiyaux oJuHHUIX YKpalHchkux Kapnar. 3rijiHo IpoBeaeHOro aHali3y
HalOUIBII NaBUHOHEOE3MeUHOIO € BucokoripHo-Ilononunceka ¢izuko-reorpagiuna odsacth
3 mnokasHukoMm ronan 0,07 om/xkm? B wmexax BucokoripHo-llononuHceskoro siipa Ta
Cepennporipao-lTononnncekoi 001acTi NMOKa3HUK BigHOCHOT KinbkocTi JiaBuaHux [ITK
xonmuBaerees B Mexax 0,035 — 0,07 om/xm?, a mwis Cepenuporipno-CxuboBoi ¢isznko-
reorpadiunoi o0acTi 1eli mokazHuk ctanoBuTh MeHIre 0,035 on/km?.

3rimso po3paxyHkiB nmonax 0,15 og/xm? cioctepiraerbest B Herposeup-BymryibcbkoMy
¢izuko-reorpadiuHOMy paiioHI, a HaWMEHIIMH IIOKa3HUK — B beckuiacbkoMy Ta
Yupuuncekomy — jio 0,05 om/xm? Iumi ¢izuxo-reorpadiudi paioHH XapaKTepHU3YIOThCS
BIJIHOCHOIO KUIBKICTIO JIABUHHUX I'eOKOMILIEKCIB B Mexkax 0,05 — 0,15 o/km2.

BucuoBok. BignoBimHO 10 NPOBENCHHX  JIOCHIDKEHh HaMH  JIETali30BaHO
TepUTOpiabHe IIOIUPEHHST JABHHHUX TEOKOMIUIEKCIB Ha piBHI (izuko-reorpadivHux
omuumis  Ykpaincekux Kapnar. HaiiGinpima KUIBKICTH  JIABUHHMX — I'€OKOMILIEKCIB
3ocepekeno B loprancekomy (134), Herposeus-bymrrynscpkomy (113). Hopnoripcekomy
(80) ¢izuko-reorpadiuni paiioHu.

Biznosizno 1o ananizy muipHOCTI HadiHeOesneunimumu € Herpopenb-bymTynbchkui
dizuxo-reorpadiunmii paon — moxan 0,15 on/km?, a Takoxk Hoproripebkuii i KpacHsHCEKHH
~Bix 0.1 o/xkm? o 0,15 on/xMm?,
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YmoBHi nosHaYeHHn
TasuHHl reokomnnexcu ¢piauko-reorpadiusux obnacren
E== no 0,035 op./ua. iow.
[T 0.035- 0,07 ons. wm.

TR o
D,

o

Kot nowan 0,07 op/us. k.

Nasuxni reoxomnnexcy dizuko-reorpadivumx pakouin
110 0,05 op /xs. v,

05~ 0.1 CRLIKB. KM,

0,1 < 0,15 of./xs. .

I ronan 0,15 onneM.

== e pattoniie

Puc 3. llliibHiCTH JIABHHHUX I'e0OKOMILIEKCIB B
¢izsuxo-reorpadivnux oquunnax Ykpainceknx Kapnar
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MODIFICATION OF FLOOD WAVE PARAMETERS BY THE ANTHROPOGENIC
GEOMORFOLOGICAL FORMS IN POLISH FLYSCH CARPATHIANS
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Institute of Geography, Pedagogical University of Cracow, Krakéw, Poland
bialysz@up.krakow.pl

Water circulation mechanism, runoff and flood wave formation in Carpathian
catchments are processes conditioned by various factors - not only by the rainfall, but also by
the environmental parameters.

Historical, social and economical factors were the cause of land division in Polish
Carpathians. The process began in XV century with first settlements and included
fragmentation of both arable and forest land. Family grounds were divided to descendants
with every generation- as new fields were marked out a new roads leading to them was
created. This resulted in development of high density road network. Simultancously,
proportionately the network of rill and furrows had been developing.

Today density of only roads in Polish Carpathians reaches 9 km/km? and greatly
exceeds the density of natural concave forms (3,5 kmvkm?) (Soja 2002). This uniquely high
value has a great influence on the slope runoff and the flood wave formation. In Beskid Niski
mountains where the density of anthropogenic forms (such as road cuts or furrows) reaches
even 35 km/km? the surface runoff is two times compering to the slopes without those forms
(Shupik 1976). Unfortunately known models, used to simulate water circulation in catchments,
do not take anthropogenic, concave forms and their influence under consideration. The reason
of this is trivial: all those models were developed in arcas were dense road network does not
exist, therefore there are no slope degradation problems.

According to publications on Polish Carpathians, geomorphological forms such as
roads, agricultural terraces, furrows, potholes do have a significant role on flood wave
formation (Stupik 1973, 1976, Froehlich i Shupik 1980, 1986, Soja 2002, Kroczak 2010,
Bryndal 2011, 2015 et al..).

Attempts to include roads in runoff models were first made in the beginning of XXI
century. The first to take roads into account were K. Loaugue and J.E. VanderKwaak (2002).
They proved the significant role of roads in runoff formation during storms. Basing on these
experiments area models (3D and 2D) were used to propose InHM as a small area runoff
model (K. Loaugue et al.2005, B.B. Mirus et al. 2007). The scientist from western Australia
(Croke and all 2005, Takken and all 2008) consider roads as a drainage system supplement
and they emphasize their role in modification of direction and character of the outflow lines.
The authors significantly stress the practical role of road network functioning.

In our hypothesis, forms like roads, furrows, potholes influence greatly the catchment
water circulation. The target of this researches is to recognize the scale of this influence on
two basic constituents of water circulation — the outflow line geometry and flood wave
parameters. The researches are conducted in Polish Flysh Carpathians and in conclusion they
will provide a data base describing anthropopression in this part of Poland. The scientific
results will allow to conduct appropriate special planning in threatened areas.

Researches are conducted in few phases:

1. In first stage “flood catchments™ are indicated for detailed studies (basing on
literature, field research and registered flood waves data).
2. Next a detailed geomorphological mapping of chosen catchments are carried-

this is lead to the identification of those anthropogenic landforms that influence water
circulation.

3. The application of geomorphological mapping results are take place — indexes

187



