e B 30ui craniomapHol pexpealii, 1€ AK NPABHI0 3HAXOUATHCH 3aKJIalH p'OBM'IHIeHHSI."i
xapayBanHs, iHQopManidHi meHTpr, Mysei ad0 HABYAIBLHO-II3HABAIBHI CKCHO3HLL,
MONATH  IPOKAT BEJOCHICB i3 1X TeXHIYHHM OOGCIyrOBYBaHHSM 1 MICHEM
HapKyBallHs. ) ' §
Ha wWamy JyMKy. MAQHIPIBKM 33 JOIIOMOTOI0 “ABOXKOJICHOTO TOBapHINa

OIMTHMAIBIMMA 1 HABITH MAIOTh 3HAUHI MEPCBArM K JUTS PCKPCAHTIB, Tak 1 1 30CPeKeHHS
soBkiis, [leif BU TPAHCIOPTY € HECKIMHHM Y KOPHMCTYBAaHHI, JOCTYTIHM (3 TOTAsRLY
(iHAHCOBHX MOKIHBOCTEH IPHAOAHHS YH OPEHIM) | HAWIOJIOBHIINC — CKOJOIHHO YHCTHM,
TaK sIK He MOTpedyc NalbHOro i He 3a0pyJHIOC JIOBKULLL [HIIOIO He MEIHI BaXIHBOIO
LICPERArOK) 1IEPECYBAHHS HA BCJOCHIC/IAX € Te, [0 IPAKTHUHO HC PYHHYCTHCS TPYHTORO-
POCIMHHHUI TIOKPMB 1 1i¢ 3aCMIMYETHCS TCPHTOPIA. CVTTEBO 3MCHIIYETRCS peKpeartnie
napanTakeHus. JIo BCIX 3a3HAUCHHX BHUIC HO3HTHBHHEX MOMEHTIB Ha KOPHCTH BEIOTYPH3MY.
A0ACTHCS 1 T, 11O 1 PEKPCAHT I11 9ac 11010 POKi:

®  03JI0POBIIOECTBCS | 3MILITIOC M SA3H: '

e  MAc MOJKIHBICTL OLIblle MOOAUMTH. OCKUILKH 3pOCTaC HIBHIKICTH TEPCCYBaHHS 1
Komopt (nema noTpedn HoCHTH BaHTak na codl); '

e HACOJOJUKYCTBCS  €CTETHKOIO  JaHAMAQTIB  3aBAIKM  KCpoBamii  IBUIAKOCT
HEPeMINEHHS YU DOTPEOaMH 3YITHHOK.

Jlitepatypa
1. Pexxum gocTyiy : hitp://ecomercy.io.ua/
2. Pexum goctymy :www.ewet2015.0org.ua
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MOINUPEHHS JABUHHHUX 'TEOKOMILTEKCIB
B YKPiIHCHKHX KAPITATAX

€. Tuxanosu4, B. biianwok
TTvsi6coritil HayioHaTsHull yHigepcumem izeni leana @panra. ocie. Yrpaina

Bervin, CNOTKCHHS ([@BHN — OTHH i3 HaifneOe31eunimuX MOPQOHMHAMIMHEX HPOILECIB.
IlcpeBam;a GLTLITICTH TMX SIBMIL BiLIOVBACTHCS TAIEKO Bl HOJCH. e Heeym HiSIKOI'O
PU3HKY. 3a0C3MedyIOUH HPUPOIHE Ganalc. Ta Bee XK :1oMHa B HEPOTIECT OCBOCHHS VIPChKNX
TepHTOpiif ne1al HacTilie CTUKACTBES 3 (M HECHPUSTIMEAM (VIS CCOC ABHIIEM, d THOAl |
cama Horo HpoBOKYe. 3 OTVISULY Ha LC HOCTAE UMTANHA JIOCHIKCHD JABHHOHCOCINCIHHX
TCPUTOPIH, OGIPYHTYBAHHS IPOTIO3HIIIT 11010 OTTHMI3ALLIT BEJICIHS TICOBOTO IOCIIONAPCTRA
14 OinBuImeHHg 0e311eUHOCT] 3UMOBUX TYPUCTHYHHX MAPIIPYTIB Y TOpax.

CXOIKCHHS JIABUH BBAKAIOThH HeOE3NCHHIM MOPGOIHHAMIMEEM 1POICCOM B MEKAX
ripchKuX TepHTOPii. bBliblmicTh saBuil B YKpalHChKHX Kapna'l"ax'(Llopﬂompa. bopxkasa.
CBHIOBCHB T2 iH.) HE COPHUMHSIOTH CYTTEBHX HEFATHBHHMX HACJIIKIB BIJIHBY Ha HPUPOINC
cepenosume [1, 2, 4. 8]. Ile, B nepury 4epry, MOB’s3aHe 3 yMOBAMH 'ixnborg CXOIKEHHS T2
HC3HAYHEM 00’ eMoM CHIroBoi Macu. [Iporte, ICHVIOTH TaBMIIOHECOE3NCYHI TESPUTOPIL [I¢
CXOIKCHHS BeiMkuX (15 KaprnatchKoro perioHy) JaBHH ¢ CHCTeMarnanuM {3, 7] Hacni,tucy.{-
JIABHHOIIPOSIBIB CHOCTEPIraloThes Bi3yAIbHO, OCKUILKH JTABHHM CXOISATH HWAME BEPXHBOI
MesKl JTiCY Ta 3HHILYIOTh OTOHYIOUNH JicOBHI NOKPHB, QOPMYIOTh 30HH aKyMyJIAIIT (KOHYCH
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BUHOCY). HasBHICTE TAKMX YacTHH JaBUHIEX [IPHPOJHHX TCPHTOPIANBHIX KOMILIEKCIR
BUCTYIIAE JICHTA(DIKATOPAME IHTEHCHBHOCT] TABUHHMX Iipoliecir [7].

Anairi3 mouepennix mocaipreHb. OAHHM 3 KINOYOBHMX 3aBJdHB NPH JOCIHLTKCHHI
TABMHOHEOC3NEYHUX TEPHTOPIH € 1POCTOpoBa NMOKAN3aAIliA JTABHHHHX I'COKOMILICKCIB B
MEXKaX Tipehbkux cicteM. B mexax Vpaincskux Kapnar BHBUCHHSM MOIIMPEHHS JNABHIIIAX
TEpUTOPIH 3aiMaiucs pisni Buchi. Ilepmoro Gyna ckiazena kapra HONIMPEHHS JABHHNNX
Tepuropiii 1. BonoauueBoio  3ri1HO  JOCIIUKEHB. TEpUTOPIS  YEpaTHCHKIIX Kapmnaz
audepennifiopana aBTOPOM Ha HOTUPH I'PYIH (3 CHIIBHOIO, CEPCIHBORO, CIA0KOI0 JTABHIHOIO
HEOC3IIEK0IO Ta JTaBHHOO3MIeU N palloHH) BLIOBIANO 10 TaBHINIOT HCOCITICKH Tepuropii [8].

Cepe/l yKpalHCBKUX BUEHMX LICIO TIPOSIEMaTHKO0 3aiiMaBcs B, I'puiieHKO. uus Kapra
JIABHHHOT HeOes1erky onyouikosada B “Hamjoramsnomy atiaci Vkpaiuu™. 3HauHHMIT BlECOK
3poous 1L Tpersi. HuM mpoBe/ieHi 110516081 J0CILIKENIN, Ha OCHOBI HOIo CKlIajicha Kapra
nanjjmadgTHoro palfoRyBaHHS JAaBHHUHX TePHTOPLT YKpainewkux Kapiar [8].

Buruiajg ocnosuoro marepiaiy. Pisnomanirwicrs manmuadris Ypaincskux Kaprat
CTaja 1IPUHUHOI0  IX  CKIaAHOTo  (izuko-reorpadiuiioro paitonysanns. Jlus  amanizy
TOUTHPCHHA TaBUHHMX HOPUPOJHHX TEPHTOPIAIRHEX KOMILUICKCIB B Qisuko-reorpadivnii
CTPYKTYPI TEPHTOPIl HAMM B38TO 3a OCHOBY (hizuko-reorpadiune paffonyBanus ripchkol
HaCTHHH YKpaiHChKux Kapratr. sike po3polniene 1ayKOBISIMH JTHBIBCHKOT TIKOMH FiPChKOTO
Manamadro3HascTsa. 3rizno 3 disuko-reorpadiunum pationysanasy 11 Mingepa i O.M.
OGexipxra (1990) B Mexax Kapnarcekol ripeskol anamadTaoi kpainu suitiastors 11 dizmnxo-
reorpagiunnx odnactelt, ski BKTOuaroTh 29 padoniB. sKki 3riano JanamadTHOi KapTH
ripceRoi yacTunu Yrpaincokux Kaprat rpynytorses B Tpu namimadtai apyen [3. 9].

Biinosinso 10 npoBeeHHX MOMEOBHX JOCTIUKEHb Ta TIPOAHAII30BAHHX TiTepaTyPHUX
wkepe: [3. 4, 8] 4iTKO MPOCTeKYEThCA IPHYPOUCHICTS JIABUHHKMX TEOKOMITICKCIB [0 (BisuKo-
reorpaiuuux obnactefi (puc. 1) i ¢isuko-reorpadiunmx paiionis Teputopii (puc. 2).
Bucoxoripui ¢izuxo-reorpadiuni obnacti € HalOuipln 1aBHHOHEOE3IEUHUMU. 3TiTHO 3
ONpalbOBAHHMHU JaHUMH B Mekax Bucoxoripuo-Ilononuncsroi 00:1acti maniuyerses 236
‘IaBHHHMX TPHPOAHHX TCPUTOPIAIIBHUX KOMILIEKCIB, 3 AKMX 183 HamekaTh 1O JTaBHHHHX
[COKOMILICKCH 3 JIOKATI30BaHHM Ta 53 — 3 MirpauiffHuM MICIIMH CXOKCHHS JIaBUH
(Tabmuns 1).

B wmexax oOracti Bucokoripnoro IIooHMHCBKOTO sigpa JMOKaTi3oBaHo 22 TABHHHI
FCOKOMILTIEKCH. 3 HUX 15 oCepeKiB BITHOCATE 10 JAaBHHHUX KOMILICKCIB 3 JTOKaIi30BaHUM [6]
MICIIEM CXOJDKCHHS J1aBMH. JIaBHHHI FEOKOMILIEKCH 3 MirpaliifHnM [6] MicHeM C¢XOIKeHHs
JIABMH TIEPEBAKHO HUPUYPOYCHI 10 UMBUMHCBKOro pafiony, e 30cepe/keHo 0:1m3bko 60%
IXHBOT KLILKOCT1,

Cepen ¢izuxo-reorpadiyanx oditacteil JlanmunadTis cepeanboripHOro SIPycy 1aBHH]
KOMILICKCH BusiBiIeHO B Meskax Cepeannoripro-lTononnnceskol 1a Cepeaporipao-CkuGoBor.
HafineOesneunimmm. 3 TOYKY 30py JTaBHIHHOT AKTMBHOCTI, BBAXACTHca [opranchkuil paton., e
Il Tperskom 3apeectpoBao 136 3 144 ;aBHHHHX KOMIUIEKCIB. 30CEPCIDKCHHX Y
Cepeyrsoripno-CxudoBoit 06:1acti [8]. Tuui sicim mapunanx ITTK nanexars 10 Beckmicbkoro
padony. He wsemn ©esmcunoro  Beaxkaerees 1 Cepensporipuo-flononuncera  dizmko-
reorpaiuHa 001aCTh, B Mekax Akoi naaidyernes 108 ocepenkis 3 JABUHHOIO AKTHUBHICTIO.
Bonu nipuypoucHi (10 bopxascbkoro 1 KpacHsHCBKOro pailoHIB, B SKMX 30CepeKeHo 36 1 72
ocepelkH. BiacyTHi BIZOMOCTI IpO KLTbKICTh JABHHHMX KOMILIEKCIR IS HONOHHHH PyHa. ¢
3riano 3 ingopmanicio MinicTeperna Ha3BHHARHUX CUTYaIlill TakoxK (GIKCYIOTbCS CXO/KEHHS
CHITOBHX 3CYBIB Ta jiaBuH [2, 3].

OxkpeMo Bapio 3a3Ha4YMTH, [0 BLICYTHS Oyib-sKa iHdopmaniifHa 6a3a 1010 HasBHHX
JABHHHUX  [PUPOMHHX  TCPUTOPIATRHUX KOMIIEKCIB  Ha  teputopii  Cepegmboripno-
Bynkauignoi ¢izpro-reorpadinmol ofmacti, B Mexax kol copmoBani BiIOBIAHI yMOBH
VIS IPOXOJDKEHHS JIaBUHHUX mipoiecis [2, 8].
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Tabmuns 1
Kinbkicth oquaune jJapuuanx ITK B mexax ¢iznko-reorpadianx
oGmacreit Yrpaincbknx Kapnar

H. Kinskicmeo Home Kinvkicme
ome Obaacme JIGGUHHUX / P Paiion JIAGUHHUX
p 3/ 7K i/ HTK
11 Herposens- ) 113
_ . bywrynschKui
I gﬂwKOﬂpHo- 236 1.2 Yophoripchkuii 80
OIOHHHCRRA 1.3 CBHWJIOBEIIbKHI 43
1.4 I'puHsBCHKUH —*
1 BucoxoripHo- By 111 MapMapocChKuii 18
ITomoHUHCHKE AP0 1.2 YuBuyuHCHKMI
I11.1 PyHcebKu# —
I CepennboripHo- 108 1112 boprkaBchkuii 36
ITonoHUHCHKA I11.3 KpacHsincpkuil 72
111.4 Crir-lInaficekuit —
V.1 beckuacpxuit 8
CepennporipHo- V.2 loprascekuit 136
v 144 -
Cxubona HokyTchko-
IV.3 7 y —
byKOBHHCHKMHA

* _ 7laHi IPO KUTHKICTH JIABMHHHAX IPUPOAHUX TEPUTOPIATBHEX KOMIVICKCIB BiICYTHI.

YMOBHI TO3HAMEHHA

[} Mexi obnacreir

KinbKIiCTh NAABVHHWX TEOKOMINERCEB

| pnawi BiacyTHi

. noHan 200

CRIBBIANCUWEsHA NABUHHNX FreoKoMIexcis

I FOKANIBoBARIM MICLIeN CROINEHHS

Puc. 1. Jlapunsi reokommiekcn ¢izuko-reorpagiunux obracrei
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YmosHi no3HauYeHHA

E Mexi paitoris
KinbkiCTh AZBMHHWX reOKOMITIEKCIB

[ ] mevi migoymi

¢niaBIAHOWEHHA TABVHHNX TEOKCMANTIEKCIR

| 3 NOKANIIOBANAM MICUBM CXOTKEHNS
- 3 MIrpBLIAHUY MICUHEM CXOMKOHHA

Puc. 2. Jlapnnni reokommiekcn ¢giznko-reorpadiunmx paiionis

JlanamadTi HU3BKOTIPHOTO sipycy HOPMYIOTH YOTHUPH (i3uKo-reorpadiuni odmacti [9].
Lli repuTopii, B HOPIBHAHHI 3 BUIICONMUCAHUMHE, JaBuHOOe3eyHl. B iX Mexax He 3adikcopaHi
IIPOILIECH CXOIKCHHS CHIFOBHX Mac. 3pigKa CHOCTepiracThes NMPHCYTHICTH IOTCHIIIHO-
MOKJTHBUX JaBUHHUX KOMILIEKCIB [6].

JI/1s1 IOpIBHSAHHS IPHBEICHO, TAKOXK, aHal3 NIIBHOCTI JIABUHHUX MeOKOMIIEKCIB (pHC.
3) B ¢iuxo-reorpadivHux oauHUIX YKpaiHcbkux Kaprar. 3rijjHo mpoBeIeHOTO aHai3y
HalOLIBIN NaBUHOHEOE3MeuHO0 € BurcokoripHo-llononunceka ¢izuko-reorpadiuna odnacts
3 noxazHukoM mnonan 0,07 om/km?. B Mexax Bucokoripro-llononuHcskoro sjpa Ta
Cepennvoripro-lTonoauHcrkol 00nacTi TOKa3HUK BigHOCHOI KinpkocTi JaBuHHEX [1TK
xkomiBaeThess B Mexax 0,035 — 0,07 ow/km® a mis Cepemuporipno-CxuboBoi ¢izuko-
reorpadiunoi oOmacTi 1eti noka3zHuk cTaHoBUTH MenIie 0,035 o/km>.

3rimHo po3paxyHkiB moHaz 0,15 og/kM? ciocrepiraetses B Herposens-bymTyiscekoMy
bizuko-reorpadiunomMy padoHi, a HalMEHIIMH TOKa3HHK — B DECKUACBKOMY Ta
Yupuuncekomy ~ j10 0,05 oa/km? 1umi ¢izuxo-reorpadiuni palioHH XapaKTepHU3YIOThCS
BiJIHOCHOO KUIBKICTIO JIABUHHHX I'€OKOMILIEKCIB B Mexkax 0,05 — 0,15 oa/xkm2.

BucHorok. BianoBimHO 10 1IpPOBEIEHHX  JOCHLDKEHbL HaMH  J€Ta/li30BaHO
TEPUTOpPIATbHE TIONIMPEHHS JIABUHHHAX TEOKOMIUIEKCIB Ha piBHI Qizuko-reorpadignux
omuHus  YkpaiHcekux Kaprmar. HaiiGinpma KUIBKICTE  JTaBUHHHX — I'€OKOMILIEKCIB
3oceperkeno B oprancekomy (134), Herposeuns-bynrrynsesromy (113). HYopHoripcskomy
(80) ¢izuko-reorpadiuni pafoHH.

Bianosigao 0 ananisy miibHOCTI HalHeOesneunimumu € Herposenps-bymrynbcekuii
dizuxo-reorpadiunmii paion — nonax 0,15 on/km?, a 1akox Hopaoripebkuii 1 KpacHsHCEKHHI
~ 811 0.1 o/km? 1o 0,15 o/km?,
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YMOBHI NO3HAYEHHA

TNasuHKl reokomnnexcu ¢iauko-reorpadivtux obnacren
% Ao 0,035 o fus. kM.

TITIE 0,035 - 0,07 on . .

m nonag 0,07 on /. k.

E Mexi obnacrei

NasuHui reoxomnaexcy diznko-reorpadivsng pakonis

: a0 0,05 op /ke: kM.

- 0,05~ 0,1 Ga/KB. 1M,
0,1 - 0,15 og./58.4M.
R rova 0,15 oo

E~3 Mext paioris

Puc 3. llismsHiCTH TABHHHBX I'€OKOMILIEKCIR B
¢izuxo-reorpadgivynnx oquHunax Y Kpaincskux Kaprar
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MODIFICATION OF FLOOD WAVE PARAMETERS BY THE ANTHROPOGENIC
GEOMORFOLOGICAL FORMS IN POLISH FLYSCH CARPATHIANS

Szymon Bialy, Tomasz Bryndal, Rafal Kroczak
Institute of Geography. Pedagogical University of Cracow, Krakow, Poland
bialysz@up. krakow.pl

Water circulation mechanism. runoff and flood wave lormation 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 lcading to them was
created. This resulted in development ol high density road network. Simultaneously.
proportionately the nctwork 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 knvkm?) (Soja 2002). This uniquely high
value has a great influence on the slope runoll 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 surlace runotf is two times compering (o 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 intluence under consideration. The reason
ol this is trivial: all those models were developed in areas were dense road network does not
exist, therefore there are no slope degradation problems.

According to publications on Polish Carpathians, gcomorphological forms such as
roads, agricultural terraces, furrows. potholes do have a significant role on flood wave
formation (Stupik 1973, 1976. Frochlich 1 Stupik 1980, 1986, Soja 2002, Kroczak 2010.
Bryndal 2011, 2015 et al..).

Attempts to include roads in runofl 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 runotf formation during storms. Basing on thesc
experiments area models (3D and 2D) were used to proposce InHHM as a small arca runolt
model (K. T.oaugue ct al.2005. B.B. Mirus ct 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 ol the outtlow 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 rescarches 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 basc describing anthropopression in this part of Poland. The scientific
results will allow to conduct appropriate special planning in threatened areas.

Rescarches are conducted in few phases:

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

this is lecad to the identification of those anthropogenic landforms that influence water
circulation.
3. The application of geomorphological mapping results are take place — indexcs
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