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"Kuiecbkuli HauioHanbHUl yHieepcumem imeHi Tapaca LllesyeHka
2YkpaiHcbkuli Haykoeo-0ocioHul eidpomemeopornoaidyHull iHecmumym, Kuie

3[MpusamHe akyioHepHe mogapucmeo «Bisikomy», Kuie

MDKHAPOLHWU NMPOEKT FREEWAT 3 IMJIAHYBAHHSI TA YIPABJIIHHS
BOAHNMU PECYPCAMMU: LIl TA MPOLIEC PEAJTI3ALIT

BuknageHo ocHoBHi uini Ta 3acaau gisnbHocTi npoekty FREEWAT («BinbHi Ta BigkpuTi nporpamHi iHCTpYMeHTU NS ynpasiHHSA
BOOHUMU pecypcamu») pamKOBOi Mporpamy HaykoBMX AOCHIMKeHb Ta iHHoBauin €sponericbkoro Cotody lopmsoHT 2020.
OcobnuBy yBary npugineHo peanisauii 3aBaaHb NPOEKTY YKPaAiHCbKOK CTOPOHOK Ha MpUKadi TECTOBOI AiNsiHKM BOAo360py
p.BakymiBka Tpy6i3bKoi OCyLLyBarnbHO-3BONOXYBaNIbHOT CUCTEMU.

Knrowoei cnnoea: 800HI pecypcu; ynpasniHHs; 2eoiHgbopmauiliHi cucmemu.

M.D. Grodzynskyi', D.V. Svidzinska', D.V. Hlotka? A.M. Tishaieva®

"Taras Shevchenko National University of Kyiv
2 Ukrainian Research Hydrometeorological Institute, Kyiv
SPrivate Joint Stock Company “Visicom”, Kyiv

INTERNATIONAL PROJECT FREEWAT ON PLANNING AND MANAGEMENT OF WATER RESOURCES: OBJECTIVES AND

IMPLEMENTATION PROCESS

Basic aims and principles of the FREEWAT project («kFREE and open source software tools for WATer resource management»)
of the European Union Framework Programme for Research and Innovation Horizont 2020 are described. Particular attention
is paid to the implementation of project tasks of the Ukrainian partner for Bakumivka river catchment of the Trubizh drainage-

irrigation system.

Keywords: water resources; management; geoinformation systems.

Beryn

Oco0aMBOCTI TOCIIOAAPCHKOTO BUKOPUCTAHHS BOJI-
HUX PECYPCIiB y Cy4acHUX YMOBAX MOJISTAIOTh Y TOMY,
10 KUIBKICTh BOJOKOPUCTYBAdiB 3pOCTa€, iX 1HTEpe-
CH 4acTO He 30iraroTbcsi, a 3allUTH HE MOXYTb OyTH
3aJI0BOJICHI Y TIOBHOMY 00Cs31 uepe3 OOMEKEHICTh
IIOTO Pecypcy 4YM KWOTo HEe3aJO0BUIbHY sIKicTh. Kpim
3a0e3MnedeHHs] MoTped y BOAI YMCICHHHX CYO €KTIB
rOCIOaPIOBaHHSL, BOIHI PECypCH € pecypcaMu HacaM-
nepes NPUPOJHUMH i BUKOHYIOTh Y IPUPOAHUX JIAH -
madrax HHU3KY perymorounx QyHkuii. [lopymenus
uux (yHKUid 4yepe3 aHTPONOreHHI 3MiHM BOJHOTO
OanaHcy MpPU3BOIUTH 10 PO3BUTKY TAKHX IPOLECIB,
SIK TIATOIJICHHS, BTOPHHHE 3aCOJICHHS, OJYTOBiHHS
Ta OMIEEHHS IPYHTIB, JErpagalis BOTHO-OOJOTHHX
YTiab, TOP(OBi MOKEKI TOILO.

3a Takux yMOB eQeKTHBHE Ta 30ajaHcoBaHe
yIOpaBiiHHS BOAHHMH PECypCcaMH Ma€ IPYHTYBaTUCh
Ha BpaxyBaHHI YMCICHHUX NMPHPOAHUX Ta COLIOEKO-
HOMIYHUX YHMHHHKIB, Bi3HA4aTHCSA OIEPATHBHICTIO
(oTpuMaHHS peKOMEHALIH y CTHCII CTPOKH), & TAKOXK
MOXIIMBICTIO IJIaHYBaHHS Ta YHPaBIiHHS LHUMH pe-
CypcaMu Ul HEBEIMKHX 32 IJIOLICI0 TePUTOpii, ore-

! 1o myOmikamiro MiATOTOBIEHO B paMKax MPOEKTY
FREEWAT, sikuii otpumaB (hiHaHCYBaHHS 3a IPOrPaMoIo
HAayKOBUX JOCITIDKCHb Ta IHHOBamiid €BPONEHCHKOTO
Corozy 'OPU30HT 2020 (rpanToBa yroma Ne 642224).

pauiiHOI0 TEPUTOPIaIbHOIO OOUHHULICIO SIKUX € OKpEMe
yrigs 3 ypaxyBaHHSM Horo nanamadTHOI reTeporeH-
Hocri. Lle, 30kpema, 03Hauae BUKOPUCTaHHS 3HAYHOTO
o0csry TepuTopianibHO AudepeHuiioBanoi iHpopma-
1ii mp ii onepaTHBHOMY 1 MOIiBapiaHTHOMY OIPALIO-
BaHHI. SIK pe3yabTaTu, TaK i IHCTPyMEHTH TaKoro Iuia-
HYBaHHs Ta YNpPaBIiHHS MOBUHHI OyTH JOCTYIIHUMH
JUISl 3a11IKaBJICHUX CTOPIH M TPOMa/ICBKOCTI 3arajioM.

HazBanux Ta iHIIMX BUMOT [0 YHPaBIiHHS BOJ-
HUMH pecypcaMH MOXKHA JOTPUMYBATHCS IIJISIXOM
3aCTOCYBaHHs 3ac00iB BIJIBHUX 1 BIIKPUTHX HPOrpam-
HUX IHCTPYMEHTIB, TOOTO CEpeIOBHUILA MOJCTIOBAH-
Hs, o noeanane 3 ['IC i Mae BIIKpUTHI BUXiTHUIMA
koA. Po3poOneHHst TakuX iHCTPYMEHTIB € TOJOBHUM
3apaanHsM npoekty FREEWAT («FREE and open
source software tools for WATer resource manage-
ment» — «BinpHI Ta BiAKpUTI MporpaMHi iHCTpyMEH-
TH JUI YIPaBIiHHS BOAHUMH PECypCaMm») PaMKOBOI
[IPOrpaMu HayKOBHX JIOCIIIKEHb Ta iHHOBauili €Bpo-
neficekoro Coro3y ['opuszont 2020.

leorpadiunmii paxynsrer KuiBcbkoro HarioHamb-
Horo yHiBepcutety imMeHi Tapaca llleBueHka € ogHUM
13 YYaCHHUKIB IIbOTO MI>)KHAPOIHOTO TPOEKTY.

MeTa mociuipKeHHs — BUKJIACTA OCHOBHI [T Ta
3acaam AisutbHOCTI TTpoekTy FREEWAT 3 ocobmusum
HAarojocoM Ha HOro peai3alfitfo YKpaiHChKOI CTOPO-
HOI0O Ha TPHKJIAAI TECTOBOI MUISHKH BOJ0300pY

© M. . pod3uHckkull, [.B. CeidziHcbka, [.B. lnomka, A.M.Tiwaeea, 2016
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Pucynok 1. locnigauupkuii koncopuiym mnpoexkty FREEWAT

p.bakymiBka Tpy0i3pKoi 0CyIIyBaIbHO-3BOIOKYBATH-
HOI CHUCTEMH.

Bukian ocHoBHOTro MaTepiany

MiXHapOgHUH HAYKOBO-TOCIITHUIIBKUN TPOCKT
FREEWAT posnouascs 1 xBitHs 2015 p., #ioro ro-
JI0OBHA MeTa (DOPMYITIOEThCA K HalaHHS MIATPUMKHN Y
IJIaHYBaHHI ¥ YIIpaBIiHHI BOMHUMHU PECYypCaMU uepe3
CIIPOIIECHHS 3aCTOCYBaHHS TUPEKTUB CBPOMEHCHKOTO
Coro3y, MOB’sI3aHUX 3 MPUPOTHUMH BOJAMHU, & CaMe:
Bonnoi pamkoBoi gupextusu (2000/60/EC), Tupexk-
TUBH 1po mia3emHi Bomu (2006/118/EC), Aupekrusu
mpo Hitparu (91/676/EEC), a Takok 1HIIUX HOPMAaTHB-
HUX JOKYMEHTIB 3araJibHOEBPONECHCHKOTO 3HAYCHHSI .
CripomieHHs MPakTHYHOTO 3aCTOCYBAaHHS Ha3BaHUX
JIOKYMEHTIB SIKOMOTa HIMPIIMM KOJOM 3alliKaBICHUX
CTOPIH peali3yeThbCs MIJITXOM BIPOBA/KEHHS 1HCTPY-
meHTiB tatpopmu FREEWAT no Bupimenss turo-
BHX 3a/1a4 3 TUIAaHYBAaHHS Ta YIPABIiHHS BOIHUMH Ta
3eMeNIbHIMHE pecypcamu [3].

Hocniganupkuii koHCcOopuiym npoekty FREEWAT
00’eqaye 19 ycranoB 3 kpaim €Bponwu, cepen HUX U
VYkpainy, ta Appuku (puc. 1). Koopauaye mpoext yHi-
BepcuteT Scuola Superiore Sant’ Anna, m. I1i3a, ITamis.

OcHoBHuM pesynbraroM npoekty FREEWAT mae
oytu noeqnane 3 ['IC cepenoBuine MOJECIIOBAaHHS 3
BIJIKPUTHUM BHXIJIHUM KOJIOM, SIKE TOIIUPIOETHCS SIK

2 Information resource of FREEWAT project: http://www.
freewat.cu/

cycmiibHe HanOaHHS, 00’€THAHE 3 MOMYISIMHU 1HTET-
POBAaHOTO TJIaHYBaHHS Ta YIIPaBIiHHSA BOTHUMH pe-
cypcamu. BaxJnBOIO TEXHIYHOIO XapaKTEPHUCTHUKOIO
MPOEKTY € BIJIKPHUTICTh BHUXIJHOTO KOAY TuarGopmu
FREEWAT, sxa Hamae KOpHUCTyBady YOTHPH DiBHI
cBOOO/IM: BUKOPHCTOBYBaTH IpOrpaMHe 3a0e3meyueH-
Ha (mani [13) nns Oyap-aKuX BIACHHUX MOTPEO, BUBYA-
TH IPUHIMIHI Horo poOoTH Ta MOIUQIKyBaTH, BITbHO
MOUIMPIOBATH KOIIii, YJIOCKOHAIIOBATH Ta MyOJiKyBa-
TH TIOX1JHI MPOAYKTH SIK 3arajbHOAO0CTymHI. Hacmis-
KaMH IIMX CBOOOJ y BY3bKOMY IMPAKTUIHOMY CEHCI €
6e3xommToBHICTH 13, mpo3opicTs #ioro podoTH, Mixk-
HapoJHa CIUILHOTA PO3POOHMKIB. 3 JTOCIIIHUIBKOT
TOUYKH 30pYy OCOOJIMBY POJIb BiZliTpa€e caMe Mpo30piCTh,
OCKIJIBKM Ba)KJIMBOIO TIEPEIyMOBOIO  aJaNTyBaHHA
OyIb-sIKOT METOZTMKH € He3aJIe)KHa IiepeBipKa 11 KOPeKT-
HOCTI Ta BIATBOPIOBAHOCTI. 3a0€3MEYUTH TaKi MOKIIH-
BOCTI MTOBHOIO MipOI0 MOKE JIUINIE BIAKPUTHHI JOCTYTI
1o I13, To6TO 10 HOTO BUXiIHOTO KOAY Ta aJrOPUTMIB.

Po3poOnieHHss Ta BHpPOBaPKEHHS IUIATGOPMHU
FREEWAT, sik 1 innm ¢gopmu IisuTbHOCTI Ta pe3yibra-
TH TIPOEKTY, IPYHTYIOThCS HA YOTUPHOX 3acajax:

1 — y3romxkeHHS TOMEPEIHIX MOCTIHKCHDb MpH
crBopenHi margopmu FREEWAT (ocob6iuBe 3HaueH-
Hs MaioTh npoekTdt MARSOL 3i mTy4HOrO mMOMOB-
HenHs 1pyHTroBux Bom’, QUIMET 3 po3pobreHHs
I'IC-incTpyMeHTiB [t 30epexeHHs, aHallizy Ta Bi3ya-

3 Information resource of MARSOL project: http://www.
marsol.eu
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Pucynok 2. V3aranenena crpykrypa ratgopmu FREEWAT, inTerpoBanoi 3
I'IC-cepenosumem QGIS

mizamii rigporeoximiunux manux?, LIFE Nitrates 3
iMiTaUifHOrO MOJEIIOBaHHS 3a0pyAHEHHS IPYHTOBUX
Box Hitparamu’, HOPE - 3actocyBaHHS BiIKpUTHX
IHCTPYMEHTIB AJIsl YHPABIiHHS BOAHUMH pECypcamu
B kpaiHax Adpukwu®, a Takox momear MODFLOW
I'eonoriunoi cmyx6u CHIA ams MonentoBaHHS Iif-
3eMHHX BOJI Ta BOJOHOCHUX TOPHU3OHTIB;

2 — miATpUMKa Ta HApOLIyBaHHS MOTEHLIAILy
HaBkosio marpopmu FREEWAT misixom HaB4aHHS
Ta peaizaimii TeMaTHYHUX JIOCHIDKeHb SK B Kpai-
Hax-TIapTHEpax, TaK 1 Ha MDKHAPOIHOMY PiBHI;

3 — 3a;mydeHHs 3aliKaBICHUX CTOPiH (IepeayciMm
TEXHIYHOTO MEPCOHATy Ta YMPaBIiHLIB) IO po3po0-
JICHHS i MOJEIIOBaHHS CLEHApiiB yNpaBIiHHS BOI-
HUMH Ta I0B’S3aHUMH 3 HUMHU pecypcamu (30Kpema
3eMEIbHUMH);

4 — momuMpeHHs, 3aCTOCYBaHHs Ta iHPOPMYBaHHS
po AisbHicTh Ta pe3ynsratt FREEWAT na mixHa-
POAHOMY PiBHI 3 METOIO BIPOBAIKEHHS IHCTPYMEHTIB
wiatgopmu B kpainax €C Ta mo3a oro Mexxamu.

ITnarpopma FREEWAT 006’e€iHye 3 KOMIIOHEHTH:
QGIS — Bigkputy Ta BinbHy 'IC, cucremy xepyBaHHS
6azamu ganux SQLite, monens MODFLOW. Ti ctpyxk-
Typa CXeMaTH4YHO TpEJICTaBIICHa Ha pUC. 2.

Bigkpura ta BinpHa I'IC ocigae ocobmmse (iHTET-

* Information resource of the Water RtoM project: http://
www.waterrtom.eu/projet/558

3 Information resource of Life Nitrates project: http:/www.
life-nitratos.eu

¢ Information resource of HOPE Initiative: http://www.
hope-initiative.net

7 Information resource of MODFLOW and Related
Programs (US Geological Service): http://water.usgs.gov/
ogw/modflow

pytoue) 3HaueHHs B cTpykTypi margopmu FREEWAT.
Cepen icuyrounx ['IC Takoro tumy Oyna oOpana
QGIS. Bona pozBuBaerscs 3 2002 p. it BUPI3HIETHCS
HU3KOI0 XapaKTEPUCTHK, SIKI 3yMOBIIOIOTH ii 0c00-
JUBY 3pY4YHICTb Ta e(QEKTHBHICTH AJsl iHTErpauii.
3okpema, QGIS BracTuBi KpocmaarOpMOBICTb Ta
iHTEeponepabeNnbHICTb, SIKi 3a0e3MeuyloTh MiATPUMKY
poboTH 3 PI3HMMH KepenamHu Ta QopMaraMmu Teo-
JAHWX HE3aJIe)KHO BiJ omnepariiiHoi cucremu. g ['1C
JUHAMIYHO PO3BUBAETHCS: HOBA BEPCisi BAXOIUTH KOXK-
Hi 4 Micslli, a pa3 Ha PiKk BUXOAHUTH BEPCis 3 JIOBIO-
TPUBAJIOIO MIATPUMKOIO (IIPOTATOM POKY), SIKa MOXKE
OyTH 3py4yHOI i1 THX, XTO 3actocoBye QGIS Ha
BupoOHunTBi. QGIS moBHICTIO 3a0e3meuye peari-
3awito Beix 0azoBux ¢yHkuii I'IC, moB’sa3anux 3 Bizya-
mizaniero, 30€peXeHHSM, YNPaBIiHHAM, OOpPOOKOIO
Ta aHaJIi30M T€0AaHUX, IO POOUTH ii MOBHOLIHHOIO
AJIBTEPHATHBOIO NPOIPIETAPHOMY HPOrpaMHOMY 3a-
oesneuennro. s ['IC nobpe 3abe3meueHa qOKymeH-
Tali€l0, a TaKOK Ma€ LIMPOKE KOJIO KOPHUCTYBayiB B
€Bpori, 10 3HAYHO MOJIETIIYy€e MOMIMUPEHHS Ta BIPO-
Ba/KEHHS iIHTErpOBaHMX /10 Hel IHCTPYMEHTIB [2].

Sk KOMIIOHEHT, MmO 3a0e3rneuye 30epeKeHHs Ta
ynpasninas ganumu, 1argopma FREEWAT Buko-
puctoBye 0azy manux SQLite. Takuii Bubip mosicHro-
€TbCSl JeKiIbkoMa YnHHMKaMmu. [lo-mepiie, TexHoo-
rist SQLite 1o3BosIsie CTBOPIOBATH KOMITAKTHI (haiioBi
0a3u maHuXx, siKi 3a0e3neuyroTh eQeKTUBHICTh Opra-
Hi3amii JaHWX Ta MpocToTy iX momupeHHs. [lo-mpy-
re, 3aBISKM MIPOCTOPOBOMY pO3IIMpEHHIO Spatialite
SQLite miarpuMye poOOTy 3 T€ONPOCTOPOBUMH Ja-
uumu. [lo-Tpere, miaTpumMka podoTn 3 6a3aMu TaHUX
SQLite/ SpatiaLite peamizoBana B QGIS Ha piBHI oc-
HOBHOTO (DYHKIIIOHAITY.
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OCHOBHHMM aHAJII THYHUM 1HCTPYMEHTOM, IO iHTET-
pyerbest o margopmu FREEWAT, € monens MOD-
FLOW. Bona 6yna po3po6nena [‘eonoriunoro ciryx0010
CILIA nmnst TPUBHMIPHOTO MOJENIOBAHHS ITiA3EMHUX
BOJl Ta BOJIOHOCHUX TOPHU3OHTIB (JIUB. 3HOCKY 7).
Kon mozeni Oyno omyOmiikoBaHo 1984 p., micist woro
3aBISIKM CBOTH MOAYJIBHIH CTPYKTypi BOHa Iodvaja
CTpIMKO po3BuBatuch. [lo Hel mojanu iHCTPyMEHTH
JUTS MOZICITIOBaHHS 00’ €THAHOT CUCTEMH MTOBEPXHEBHX
1 MI3eMHUX BOJ, TIEPEHECEHHS PO3YMHEHUX PEUOBHH,
B3a€MOIii pi3HOP1THUX MOTOKIB, KOMITOHEHTIB 3a0e31e-
YEHICTh-MOMUT BOJOTOCIOAAPCHKOr0 OaIaHCy TOLIO.

Ha crorogai MODFLOW € onHuMm i3 MiXHapoj-
HUX CTaHAAPTIB y Tajly3i IIposori9HOro Ta Tiaporeo-
JIOTIYHOTO MOJIETIOBaHHS KOMIIOHEHTIB BOJHOTO Ta
BoJiOrocronapcrkoro 0amancis. Kpim mporo, g0 miar-
¢dopmu FREEWAT yBiiiayTh TaKoK aHaJIITHYHI ITi1X0-
M Ta IHCTPYMEHTH, po3po0JieHI B paMKa HaI[iOHaJIb-
HUX Ta 3arajbHOEBPONCHCHKUX TPOCKTIB 3 aHaIi3y
T1IpOTEOXIMIYHUX JaHUX, MIEPEHECEHHS PO3UMHEHUX
peyoBUH (30KpeMa, HITpaTiB) B 30H1 aepalii, 3 mia3eM-
HUMH BOJaM TOILIO.

[Mnargpopma FREEWAT 06’ eHae Momyi Ta iHCTpY-
MEHTH IS BUPIIIECHHS TaKMX 3aBIaHb: CIeliaii3oBa-
HUM MOAYNb JUIs TUIAHYBaHHS YIPaBIiHHS BOAHUMH
pecypcami, OKpEeMHH MOIyIb i Kaﬂl6pyBaHH}I
aHaJi3y HEBU3HAYCHOCTI Ta YyTIMBOCTI MapameTpis,
MOZYJb IS MOJEIIOBAHHS TOIIUPEHHS PO3UNHEHUX
PEYOBHH B 30HI aeparii, MOAYIb U CTUMYJTIOBaHHS
PO3BHUTKY TOCIBIB Ta CITBCHKOTOCIIOAAPCHKHUX MOTPEO
y BOJi, IHCTPYMEHTH JAJIsl BUPILICHHS POOJIEM SIKOCTI
MiA36MHUX BOJ, 8 TAKOXK aHaJIi3y, iHTeprnpeTanii Ta Bi-
3yaji3alii riIporeosoriyHuX JaHUX Ta aHalli3y, IHTep-
nperauii i Bizyasi3alii 4aCOBHX PSIIiB CIOCTEPEKEHb.

Ponbs xadenpu dizuunoi reorpadii Ta reoexonorii
KuiBcrkoro HanioHaapHOTO yHiBepcuTeTy iMeHi Tapa-
ca llleBuenka, sk mapTHepa MPOEKTY, MOJSITrae y TeX-
HIYHOMY Ta aJIMiHICTPaTUBHOMY KOOPAWHYBaHHI Mpo-
exty FREEWAT B Vkpaini; anpo0ariii iHCTpyMeHTIB
FREEWAT y nocnimxeHHi, cipAMOBaHOMY Ha MOKpa-
LICHHS Ta PO3POOJICHHS CLieHapiiB ynpaBliHHs BOAHU-
MH pecypcaMi; HaBYaHHI TEXHIYHOTO TEPCOHAIY JUIS
HapOIYBaHHs TMOTEHIIaNy; 3aJy4eHHI 3alliKaBJICHUX
CTOpiH, 30KpeMa YMpPaBJiHIIB; MiATOTOBIi PEKOMEH-
Jamii MoAo0 «HAaHKpallMX MNpPaKTHK» 3aCTOCYBaHHS
I'IC-iHCTpYMEHTIB U151 MOJETIOBAHHS 3 METOIO TUIAHY-
BaHHS 1 yIpaBJiHHS BOJHUMH PECypcaMu; OMINPEH-
Hi iHpopMarii Ta KomyHikarii® [1].

OcobnuBe 3Ha4YeHHS IJIs1 pearizamii nepeniyeHnx
3aBaaHp Mae anpoOauis riarpopmun FREEWAT nHa
MPHUKJIAJi TECTOBOTO MOJNITOHY JOCIipkeHb. [1lmsxom
KOHCYNbTaliil 3 ii TMOTEHUWIHHMMH KOpPHCTYBauaMH
TaKUM TIOJIIFOHOM BU3Ha4YeHO OaceliH p. bakywiBka,
10 3HAXOAUTHCS B MeKax TpyOi3pKoi oCylryBaibHO-

§ Information resource of FREEWAT project: http://www.
freewat.eu/

3BoJIoKyBanbHOI cucremu (manmi O3C). Cepen min-
CTaB IHOTO BHOOPY: BHCOKE PI3HOMAHITTS TEPHUTOPIi
MOJIrOHY 3a I'PYHTOBHM IIOKPHBOM 1 YMOBaMH 3BO-
JIOKEHHSI, 110 Ja€ MOMKJIMBICTh HOLIMPUTH OTPUMAaHi
pEe3yNbTaTu Ha MIIIAHO-JTICOBI, JIy9HO-CTEMOBI, JIy4HI
Ta iHILI THIH T'€0XO0p; PENPE3EHTAaTUBHICTD TECTOBOIO
MIOJIITOHY JIJISl JIICOCTETOBOI 30HH YKpaiHu (0coOmu-
BO I ii TIIBHIYHOI cMyTH B Mexax JIiBoOepexoks) 3a
CTPYKTYPOIO YT'ilb, CKJIa0OM CLIbCHKOIOCIOAAPCHKUX
KyJIbTYp, IPUHOMAMH arpOTEXHIKH; PO3BUTOK Ta IIO-
CWJICHHA B OCTaHHI POKHM HETaTUBHUX NPUPOAHUX
NPOLIECIB, CIPUYMHEHUX AHTPOIIOTCHHUMH 3MiHAMH
BOJTHOTO PEXHUMY JaHTA(TIB (30KpeMa, IMOKeKaMH
3 BUTOPAHHAM TOP(POBHUX TOPU3OHTIB IPYHTIB); 4y TIH-
BiCTh 110 (pakTOpa 3BOJIOKEHHS TPAIUIIIMHAX 1 HEIIO-
JTABHO BBEJEHHX (HAMPHUKIIAJ], PAIC) CiIIbCHKOTOCIIO-
JapChbKUX KyJbTYp; YepTyBaHHS Ha 3eMJIsIX Tpy0Oi3bKoi
O3C sk 3poIeHHs, TaK i PeHaXy; HaJIe)Ha KBami]i-
Kallis 1H)KeHEePHO-TEXHIYHOTO TepcoHany Tpy0i3pkoi
03C Ta ix inTepec no npoekry FREEWAT. Kontypu
Ta CTPYKTYPY 3€MEJIBHOTO MOKPUBY TECTOBOIO MOJIIro-
HY LTIOCTpYE pHC. 3.

ILnoma TectoBol AUIsIHKKM 64 kMm%, 3arajabHa JOB-
JKUHA TifporpadiqHoi Mepexi B 1i MeKax CTaHOBUTH
50 kM, cepen HUX 16 kM mpumnagae Ha p. bakymiBky,
sKa BiJ[irpae pollb MaricTpajibHOTrO KaHaiy Ui baky-
MIBCBKOI OCYIIyBaJIbHO-3BOJIOKYBaJIbHOI CUCTEMH SIK
yactuau Tpy06izekoi O3C. [ pyHTOBHI MOKPUB JLISAHKH
YTBOPIOIOTh PI3HOMAaHITHI TPYHTH — BiJl TipoMopd-
HUX aJIFOBIalIbHUX 1 Ty9HUX BHUIIB (32 HOMEHKJIATYPOIO
WRB - fluvisols umbric) no aBromopdrux cipux i
TEMHO-CIpHX OMIiJI30JICHUX TIPyHTIB (phaeozems) 3a
3HAYHOIO YYaCTIO CYIIIIAHUX JEPHOBO-IIA30JIUCTHX
rpyHTiB (albeluvisols) pizHOTO CTYyTIEHS OITiI30JIEHOCTI
Ta omieeHocTi. OTKe, 32 0COOIMBOCTIMU IPYHTOBOIO
MOKPHUBY € MiACTaBM BB)XaTH TECTOBY IUISHKY 4Yac-
THHOIO €KOTOHY MiK 30HAMH MIllIaHUX JICIB Ta JIico-
CTEIIOBOIO.

Sk BumHO 3 puc. 3-b, mOMiHyrOUMM TOCHOAAp-
CbKUM BHUKOPUCTAHHSM 3eMelb Oaceiiny bakymiBku
€ OpHE 3eMJIepoOCTBO. B ocTaHHI pOKM BOHO 3a3HAIIO
ICTOTHUX 3MiH, BHACJiI0K SKMX 36PHOKOPMOBI Ta OBO-
4eBi CIBO3MIHH, K MPAKTUKYBAJIUCH Y IbOMY PETiOHI
3a palsHCbKUX 4YaciB, MOCTYNMJIMCH MICLEM KoMep-
IHHUM KYJIBTYypaM (COHSIIHUK Ta parc). Porarmii mux
KyJIBTYP OPEHAATOPU 3eMEJb HE JOTPUMYIOTHCS, IO
CTaHOBHTH 3arpo3y BUCHaXXCHHS IPYHTIB 1 BTparu ix
POAKOUOCTi. 3HAYHE BOAOCIOKHMBAHHS PAICy, IIOLIL
MOCIBIB I AKMM HEBIIMHHO 3POCTAIOTh, 3yMOBJIIOE i
3MIHM BOJHOTO OajlaHCy eJIoBiajbHUX 1 €II0BiabHO-
rizpomopduux reoxop Oaceiiny p. bakymiBku y
0ik ix kcepodirmzamii. lle, BiporizHO, € TOIOBHOIO
NPUYHMHOIO OYACTIIIAHHS TYT TOPPOBUX MOKEK.

[IpakTryHO 3/MiiCHEHHUMH 3aXOJaMH, siKi O Jann
3MOTY YHUKHYTH HeOKaHUX 3MiH JaHAmadTiB TECTO-
BOTO TIOJIITOHY, MOXKYTb OyTH PEryJIsilisi peKUMIB 3BO-
JIOKYBaHHS 1 ocylieHHs, audepenuiiioBana 3a okpe-
MHUMH YTiJJISIMH, & TAKOXX 3MiHA CTPYKTYpH IOCIBIB,
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Pucynok 3. TectoBuii nosiron anpooarii mnardpopmu FREEWAT: A — 3araibHi KOHTYpH 1
rizporpadiuna Mepexa; b — cTpykTypa 3eMelbHOTO MOKPUBY

0 MPU3BOJUTH JI0 3MiHH TEPUTOPIaTIBLHOT CTPYKTYpH
BHUKOPHCTAHHS 3eMeb. [ TiaHyBaHHS Ta yIpaBJliH-
HS IUMU 3MiHaM{ BBOJUTHCS TEPUTOPiaibHA OIMHULIS,
axa 3a Tepminosoriec;to MODFLOW wmae Ha3By «farmy
(muB. 3HOCKY 7). Jlo dhepmu sik OKpemoro rocrogap-
CTBa L1 OAMHULA HE Ma€e Oe3M0CePeHBOT0 BiTHOIICH-
HA. Y HamIii iHTepnpeTaltii, alanToBaHiil 10 MPOEKTY,
«farm» — 1e TepuTOpiaNbHA OAMHUIIA, SIKa 37€01Tb-
III0TO OXOIUTIOE JEKUIbKa YTifb (a0o omHe yriams, Ha-
TIPUKJIA]], OJWH JICOBUH MAacHB), IO BiTHOCSTHCS IO
ofHieT Mikporeoxopu abo 10 IEKITbKOX CYMDKHUX TH-
MTOJIOTIYHO ONMM3BKUX MIKPOTEOXOp Ta Ma€ XapaKTepHY
KOMOIHAI[II0 BUPOIIYBAaHUX CLIHCHKOTOCTIONAPCHKUX
KyJIBTyp 1 THIIB 3€MENbHUX TOKPUBIB (Y PO3yMiHHI
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