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AHOTAIISA

HayxkoBa po6ota: 30 c., 17 puc., 2 Tabmuiri, 10 mitepaTypHuX JKepe.

O0’exT pocaiaKeHHst: 0a3u JaHUX T1APOIOTTIYHO1 1H(pOopMaIIii.

IIpeameT pocaigKeHHs: BUKOPUCTAHHS TiIPOJIOTIYHUX JAHUX 3 METOIO TIPOBEICHHS
T1POJIOTIYHOTO Ta KJIIMAaTUYHOTO MOJICJIFOBAHHSI.

MeTta po6GoTH: KaTeropusaliss Ta ONUC ICHYOUYHUX ©0a3 JaHuX T1APOJIOTIYHO1
iH(popMalli, a TakoX JEMOHCTpalisd CY4YaCHUX MOKJIMBOCTEH BHUKOPUCTAHHS
T1POJIOTTYHHUX JIAHUX.

MeToau nocaixkeHHs: B poOOTI 0yJIO 3aCTOCOBAHO METO]T CTATUCTUYHOI OOPOOKH Ta
aHai3y ripoJioTiuHoi iHdopmarlii Ta meTo nepetBopenHs nanux ETL.

Jlana po6oTa BUBYa€ METOIU 300py, 30€peKEHHs Ta 3aCTOCYBaHHS T1APOJOTIUHHUX
JTaHUX, a TAKOX METOJW JIIDKUATAJII3aIlll Ta cTaHIapTHU3aIlli HaIBHUX T1APOJIOTTYHHUX
JaHUX.

Knwuogi cnosa: 6a3u nanux, 9acoBi psiiv, CTATUCTUKA, BUTpaTa BOJIU, 00’ €M CTOKY.



BCTYII

30ip Ta BUKOPHUCTAHHS TIIPOJIOTIYHUX JIAaHMX HAJI3BUYANHO BAXIJIMBI IS
e(heKTUBHOTO yIpaBJiHHS BOJHUMHU pecypcaMi, 3a0e3nedeHHs Oe3MeKu, MIaHyBaHHsI
1HOpaCTPYKTYpH Ta JOCHIPKEHHS NPUPOAHUX TMpoleciB. BoHM € KIHOYOBUM
€JIEMEHTOM ISl CTAJOr0 BUKOPHUCTAHHS Ta OXOPOHU BOAHUX pecypciB. ['iapooriuni
JlaH1 JOTOMararoTh PO3yMITH CTaH BOJHHUX 00'€KTIB, TPOTHO3yBaTH MIOBEHI Ta 3aCyXH,
BU3HAYATU JOCTYIHICTh BOJM JJIA PI3HUX CEKTOPIB, TAKUX SIK CLIILChKE IOCIOIapCTBO,
IPOMHUCIIOBICTh Ta MUTHA Boja. ['iposiorivuHi AaHi J03BOJSIOTH BYACHO BUSBIATU
3pOCTaHHs PIBHIB BOJM Ta IMepeadadaTy MOBEeHEB1 cutyailii. Lle qonomarae npuitmatu
HEOOXI1JIH1 3aX0/I1 JJI 3aXUCTy HACEJICHHs, MaiiHa Ta 1H(QPACTPYKTYpH B1J MOBEHEM.
Iagponoriuni  gaHi  BHKOPUCTOBYIOTBCS — JJI  IUIaHYBaHHS Ta  PO3poOKHU
1H(PpacTpyKTypH, MOB'I3aHOI 3 BOJHUMHU pecypcaMu, Takoi SIK TiAPOeIeKTPOCTaHIIIi,
3pOIIyBaJIbHI CUCTEMH, BOJOIIOCTAYaHHS Ta BOJOB1/IBE/ICHHSI.

['iaposiorivHi 1aHi MalOTh BEIUKE MPAKTHYHE 3HAYeHHS 3 0ararbox NpUYHUH:

. VYrpaBiinHsg BomHUMH pecypcamu: [iAponoridyHi gaHi JONMOMAararoTh
yOPaBISATH BOJHUMHU PECYPCaMH, IO € JKUTTEBO BAXKIUBUM JUIS PI3HHX CEKTOPIB,
TaKUX SIK CUIbCbKE rOCTIOAapCTBO, IPOMUCIIOBICTh, EHEPreTHKa Ta MUTHA BOJA.

. [ToBeHneBuii KOHTPOAb: ['1ApOJIOTIYHI JaHI BUKOPUCTOBYIOTHCS IS
IPOrHO3yBaHHS MOBEHEH Ta KOHTPOJIIO 3a PIBHEM BOAM B piukax Ta Bogoimax. Lle
JOTIOMara€ BYacCHO BHSBISTH MOTEHIIHHI HEOE3NeKu Ta NpUiMaTH 3axou IS
3aXMCTY B1J] IOBEHEH, MIHIMI3YIOUM MaTepiaiabHl 30UTKH Ta 3arpo3y s JOACH.

. [InanyBanHs Ta imkeHepis: [1IpoyioriyHl JaHi € BaXJIUBUMH IIPU
OPOCKTYBaHHI Ta  po3poOIl  BOAHMX  IHXKEHEPHUX  CIOPYyH, TakuxX SK
TiPOEIeKTPOCTAHIIi, BOJOCXOBHINA, KaHAIM, ApeHaXHI cucteMu Tomio. LI mani
JOTIOMaraoTh BU3HAYUTH MOTPEOU y BOJHUX pecypcax, BpaxOBYBaTH TiAPOJIOTIUHI

YMOBH Ta 3a0e31euyBaT 0e3neKy Ta epeKTUBHICT 1HOPACTPYKTYPH.



PO3JILJI 1. CYYACHI BA3U JAHUX ' IPOJIOT'TYHOI
TH®OPMAIIL
1.1. Twunu 6a3 naHux TiApoaoTiyHOl iHpOopMaIlii

IcHye kinbka THUMIB T1APOJIOTIYHUX 0a3 JAHMUX, SIKI BUKOPUCTOBYIOTHCS IS
30epiraHHs, ympaBliHHS Ta OOpoOKH Trimposoriunoi iHdopmariii. OCHOBHI THUIH
TAPONOTTYHUX 0a3 JaHUX BKIIIOYAIOTh:

1. Tigponoriuni 6a3u JaHUX HA OCHOBI PEISIIMHUX CUCTEM KepyBaHHS 0azamu
nanux (PCKB/): L1 6a3u qaHuX BUKOPUCTOBYIOTh PENIAIINHY MOJIETb JaHUX, 1€ AaH1
OpraHi3oBaHl y BHIJAAI TaOMulb 31 3B'I3KaMM MK HUMH. BoOHU 1IMPOKO
BUKOPHUCTOBYIOTHCS JJIsI 30€piraHHs pi3HUX THUIIIB T1APOJOTIYHUX JTAHUX, BKIIOUAOYH
pIBHI BOJU, CTPYMKH, OIMAJaH, SIKICTh BOJHU, T1JPOMETEOPOJOTIYHI JaHl Ta IHIII
napameTpHu.

2. T'ioponoriuni reorpadiuni inpopmaiiini cucremu (I'IC): I'IC 6a3yrorbes Ha
reorpadgigyHuX 1HOOPMAIIHHUX CHUCTEMax 1 BUKOPHUCTOBYIOTHCA I 30epiraHHs,
aHajizy Ta Bi3yaiizallli TIAPOJOTIYHUX JaHMX Ha reorpadiyHux KapTax. BoHwu
J03BOJISIIOTh  IHTETpyBaTH TeorpadiyHi Ta arpuOyTHBHI [aHi, IO JO3BOJISIE
BUKOHYBAaTH CKJIQJHI TE€OMPOCTOPOBl aHANI3U Ta MOJEIIOBAHHS TIAPOJIOTIYHUX
IPOLIECIB.

3. YacoBi psau Ta TIAPOJIOTIYHI CHUCTeMHU ymnpaBmiHHS gaHumu: Lli cucremu
CIeliaTi3y0ThCs Ha 30€piranHi, ypapiiHHI Ta aHaJIi31 YACOBUX PSIIB T1IPOJIOTTYHUX
naHuX. BOHM 703BOJISIIOTE BUKOHYBAaTH OTEpallii HaJl YaCOBHMH psIaMHU, TaKi SK
arperariisi, IHTepHoJsLis, CTATUCTUYHUI aHali3 Ta MPOrHO3yBaHHS.

4. OO0'exTHO-OpieHTOBaHI TiApojdoriyHi 06a3um ganmx: Ili 0a3m ;aHux
BUKOPHUCTOBYIOTH 00'€KTHO-

OpIEHTOBaHYy MOJIEJb IAHUX, JI€ JaHI OpPraHi30BaH1 y BUIJISIA1 00'€KTIB 31 CBOIMU
BJIACTUBOCTSIMU Ta METOJaMH. BOHU [03BOJSIOTH 30epiratv CKIAAHY CTPYKTYpPY
JTAaHUX, BKJIIOYAIOYH T1IPOJIOTTUHI 00'€KTH, CIIOCTEPEKEHHS, 1aTH Ta 1HII1 aTpUOyTH.

Kpim 1poro, icHyrwooTh cHemami3oBaHi ©0a3wm JaHUX JUISI  KOHKPETHUX
T1POJIOTTYHHUX JaHUX, TaKl K 0a3H JaHUX PIYKOBUX CUCTEM, 0231 TaHUX MOHITOPUHTY
BOJHUX peCypciB, 0a3u JaHUX TPYHTOBHX BOJ, 0a3W JaHUX BOJAHHUX PECYPCiB MEBHUX

perioHiB TOIIO.

1.2. ®opwmaru nanux ajs 30epiraHds Ta 00poOKH TiapoiaoridyHoi iHpopMalii



Jlst 30epiranHs riposiorigyHoi iHdopmallli BUKOPUCTOBYIOThCS pi3HI opMaTu
JaHUX, 3QJIEKHO B1J KOHKPETHUX NOTPEd Ta CHUCTEM, SIKI BUKOPHUCTOBYIOThCS. OCb
JEKUTbKa TMOMHPEeHUX (opMariB, SAKI BUKOPUCTOBYIOThCS NIt 30epiraHHs
T1POJIOTTYHUX JIAHUX:

1. CSV (Comma-Separated Values): Lle TekcToBuit hopmar, y sskomy 3HaYCHHS
poszaineni komamu. CSV 103BoJsie jerko 30epiratu TabIWYHI J1aHi, Taki sK J1aTa, Jac,
piBeHb BOJU, ne0iT, onaau 1 T.4. Lle qocuts momupenuit popmar, sxuii Moxke OyTH
JeTK0 0OpOOJICHUH PI3HUMH TIpOorpaMaMy aHaII3y JaHUX.

2. NetCDF (Network Common Data Form): Lle ¢opmar ana 30epiraHHs
HAyKOBUX JIaHUX, SIKUA YacCTO BUKOPUCTOBYETHCS IJIsi T1APOJIOTIYHMX AaHUX. BiH
n03BoJIsie 30epiraT O0araTOBUMIpPHI JlaHl, Takl sSIK piBEHb BOAM, TEMIIepaTypa, Omaju,
BUIIAPOBYBAHHS Ta 1HIII MTapaMETPH, PA30M 3 TIPOCTOPOBOIO 1 HACOBOIO 1H(POPMAITI€IO.
NetCDF 3a6e3mneuye cTUCTICTh, €PEKTUBHICTD Ta JIETKICTh JOCTYITY JIO TaHUX.

3. HDF5 (Hierarchical Data Format 5): Ile ¢popmar 30epexeHHsT JaHUX, KU
HNIATpUMYy€E 30epiraHHs BEJIUKUX o0cAriB nanux pisHoi npupoau. HDFS5 wmoxke
BUKOPUCTOBYBATUCH ISl 30€piraHHs T1IPOJIOTIYHHUX JIaHUX, 30KpeMa pPIBHIB BOAM,
ne6iTy, omaaiB Ta IHIIKX MMapamMeTpiB. BiH 103BoJisie opraHi3yBaTH J1aHi B i€papXidHii
CTPYKTYpi Ta 3a0e3nedye MBUAKUN JOCTYM JI0 MIIMHOKUHU JTaHUX.

4. SQL 6a3u manux: J{ns 30epiraHHs BEIMKUAX OOCSTIB TIAPONOTIYHUX JTaHUX
BUKOPUCTOBYIOThCS peJisiliiHl 0a3u ganux, Taki sk MySQL, PostgreSQL a6o
Microsoft SQL Server. Bonu n03BositoTh 30epiratu, OpraHi3oByBaTH Ta 3alUTyBaTH
JlaHi 3a T0ImoMororw Mo SQL.

Takox iCHye KiIbKa CTaHAAPTIB JAHUX, SIKI BUKOPUCTOBYIOTBHCS A OOMIHY
TIAPOJIOTIYHO 1H(GOPMAIIIEI0 MIX PI3HUMH CHCTEMaMH 1 opradizamisMu. Jleski 3
HANTIOIIMPEHINTUX CTAHIAPTIB BKIFOYAIOTh:

1. WMO-CODE: Ile crangapT, po3pobieHuii BCeCBITHROI0 METEOPOIOTTIHOIO
opranizaiiero (BMO), niis 0OMiHy METEOPOIOTIYHUMH 1 T1APOJOTIYHUMEU JIAHUMHU M1k
HaI[IOHAJbHUMH METEOPOJIOTTUHUMU CITyKOaMHu.

2. WaterML: WaterML (Water Markup Language) € crannapTom, po3po0JieHIM
Koncopuiymom 3 rigponoriynoi iHpopmauii (Hydrology Domain Working Group),
JUIi OOMIHY TiAPOJOTIYHUMH JaHUMH B €ICKTpOHHOMY Busimi. Lled cranmapt
BukopuctoBye XML-dopmaT 1 103BOJIsie TepenaBaTH PI3SHOMAHITHY TiAPOJIOTIYHY
1H(pOopMaIrito, BKIIOYAI0YH JIaHi PO PIYKH, 03€pa, OTaj i, BUTOKHU TOIIIO.

3. OGC WaterML 2.0: Ile crangapt, po3pobnenuii KoHcopiiymom

reonpocTtopoBux cranaaptiB (Open Geospatial Consortium), siKiil BU3HaYa€e MOJENb



naHux 1 gopmar juisi oOMiHY Tiaposoriunorw iHdopmaiiero. WaterML 2.0 Takox
BUKopuctoBye XML-dopmar 1 g03BoJIsle IepenaBaTy Pi3HOMaHITHI JJaH1, MOB'sI3aH1 3
BOJIHUMHU PECYPCAMH.

4. 1SO 19115: Crangapt ISO 19115 (Geographic Information - Metadata)
BU3HAYAE CTPYKTYPY Ta 3MICT METaJlaHuX i reorpadivyHoi iHdopmaIlii, BKIIOYaI0UH
rigposoriuni nai. [{el ctangapT 3a0e3nedye cTaHIapTU30BaHUM CIOCIO ONTMCYBaHHS,
JOKYMEHTYBaHHS Ta OOMIHY METaJaHUMH PO T1APOJIOTi4HI HAOOPH JaHUX.

[li cranmapTd AomoMararTh 3a0€3MEeYUTH OJHOPITHICTh Ta CYMICHICTh MiX
PI3HUMHM cHCTEMaMH OOpoOKH 1 OOMIHY TipPOJIOTIYHUMH JAaHUMH, CIPUSIOUU
ehekTHBHOMY 0OMIHY 1H(OpPMAITI€I0 MK PI3HUMU OpraHi3allisiMH Ta J0CT1THUIIBKUMHU

rpymnamu.

1.3.  Cdepu 3acTocyBanHs 6a3 JaHUX T1APOJIOTIUHOI 1H(POpMAITii

ba3u nanux rigposoriunoi iHpopmallii BAKOPUCTOBYIOTHCS B PI3HUX cepax s
30epiranHs, OOpoOKH Ta aHaJ13y T1IPOJIOTTYHUX JTAHUX:
- [pponoriuni  gocmijpkeHHs: basu  maHux  rigposioriyHoi  iHpopmariii
BUKOPUCTOBYIOTHCS JIOCTIIHUKAMU 1 HAYKOBUMHU YCTaHOBaMHU JUIsi 30UpaHHS Ta
aHaJi3y pi3HOMAaHITHUX T1ApoioriyHux AaHux. e Moke BKItOUaTH AaHl PO OMajy,
PiBHI BOJIH, pIYKOBHH CTIK, T1[POTEOJIOT1YHI BIIACTUBOCTI TOIIIO.
- Po3pobka rigposoriynux Mmozenei: basu gaHux TriaposioriyHoi iHdopmarrii
BUKOPUCTOBYIOTHCSA 11 TOOYZIOBH TiIPOJIOTIYHUX MOJENIeH Ta MPOTHO3YBAaHHS
rigpojioriyaux mporneciB. Lle mo3Bossie po3ymiTu 1 nependadaTd B3aeEMOJII0 MIXK
PI3HUMU KOMITIOHEHTAMH T1APOJIOTIYHOI CUCTEMU Ta BUKOHYBATU Pi3HI CIEHApIi JJIst
IUTAaHYBAHHS Ta YIPaBJIIHHS PECYypCaMHU.
- MomniTopuHr BOJHUX pecypciB: bazu gaHux rigposoriyHoi iHpopmariii
BUKOPUCTOBYIOTHCS BOJHHMH YTPABIIHHSIMH Ta areHTCTBAMH JJII MOHITOPHUHTY
BOJIHUX PECYpPCiB, BKJIIOYAIOYM PiuKH, 03epa, rpyHTOBI Boau Tomio. Lle mo3Bosse
BU3HAYATH TEHJIEHI(I1 3MIHU PiBHIB BOJIH, SIKICTh BOJIM Ta PO3IMOIi] BOJHUX PECYPCIB.
- [IporHo3yBanHss moBeHed: ba3su  gaHux  rigposoriyHoi  iH(opmarii
BUKOPHUCTOBYIOTHCS JIJIs1 TIPOTHO3YBAHHS MMOBEHEH Ta yIPaBIIiHHS pU3UKAMH TOBEHEH.
Ile BxirOUae 301p Ta aHali3 ITaHUX MPO BOJHI PiBHI, OMAaN, BUTPATH BOJU, PO3IIOILI
CHITOBOT'0 MOKPUBY Ta 1HII (paKTOPH, 110 BIUIMBAIOTH HA MOBEHI.
- BonomocrauanHss Ta ympaBiiHHS BOJHUMH pecypcamu: basu  nmaHux
riapoJioriyHoi iHdopMallii JornomMararoTh yIpaBisSsTH BOJOIIOCTaYaHHSIM 1 €)eKTUBHUM

BUKOPUCTAaHHSAM BOJHUX pecypciB. Lle BKitouae BIJICTEXKEHHS BOJHMX OallaHCIB,



POrHO3yBaHHS JTOCTYIHOCTI BOJM, IUIAaHYBaHHS BOJHUX PECYpCiB Ta MNPUNUHATTA
pilleHb MO0 YIPaBIiHHSA BOAHUMH CUCTEMaMHU.

- ImxenepHi npoektu: ba3u gaHux rifpooriyHoi iHpopmallli BUKOPUCTOBYIOTHCS
B 1HXKEHEPHHUX MPOEKTaX, TAKUX SIK OYJIBHUITBO TAPOTEXHIYHUX CHOPYJ, APECHAXKHI
CUCTEMH, CUCTEMHU 30€peKeHHS BOJM Ta I1HINI I1HXEHEPHI POOOTH, /i€ BAKIMBA
ripoJioriuHa iHgopmaIris.

- JocmipxeHHss KIIMaTUYHUX 3MiH: basu gaHux rigponoriyHoi iHgopmanii
BUKOPUCTOBYIOTHCS JJII BUBUCHHS Ta aHANI3y BIUIMBY KIIMaTUYHHMX 3MIH Ha BOJIHI
pecypcu. BoHu 103BOMISIIOTH BCTAHOBUTH 3B'S30K MK 3MIHAMH KJIIMATy, OMajaMH Ta
PIBHSIMH BOJIM, IIIO € BXKJIMBUM JIJIs1 PO3YMIHHS MalOyTHIX TEHJICHIIIN Ta PO3pOOKH

cTpaTeriit aganTartii.

PO3/ILJ 2. OTUC HAWBLJIBII BIJOMUX BA3 TIAHUX
T'IIPOJIOTITYHOI IHOOPMAIII
2.1. FAO Aquastat

baza nanux FAO AQUASTAT e oani€ro 3 HaOUIBIIKMX Ta HAPO3radyKEeHIINUX
0a3 maHuX PO BOJIHI pecypcH CBITY, 1m0 yTpumyeThess DAO (Opranizartist O0'eqHaHUX
Hami#t 3 nurtanp xapuyBaHHs 1 cuibcbkoro rocrogapctBa). AQUASTAT Hanae
MUPOKUIA CHEeKTp 1H(oOpMaIi mpo BUKOPUCTAHHSA, IOCTYIHICTh, 3a0€3MEeUYeHICTh
BOJAHUMH pecCypcaMu Ta IHIII aCMEKTH YMNPaBIIHHS BOJAHMMH pECypcaMu B PI3HUX
KpaiHax CBITY.

OcHoBna Meta 6a3u ganux AQUASTAT - e 3a6e3neueHHs JOCTyy 10 BOJHUX
CTaTUCTUYHMX JAHUX Ta 1H(POpMalii s aHalli3y BOJHOTO cekTopy. BoHa MiCTHUTH
iH(opMaIiito Tpo BOAHI pecypcH, BUKOPHUCTAHHS BOJHM y CLIBCBKOMY T'OCIIOJApPCTRI,
IppUraniiti CHCTEMH, OL[IHKY BOJHHMX PECYPCIB Ta Oarato 1HIIOro.

baza manux AQUASTAT 30cepemxyeTbcsi Ha TI00ATBHOMY TOKPHUTTI,
OXOIUTIOIOYM JIaHI TI0 KpaiHax Ta perioHax cBiTy. [Hdopmaiiis 30upaeTbes 3 pi3HUX
JDKepel, BKII0Yarouu OQiIiiiHI 3BITH KpaiH, HayKOBI MyOiikaiii, areHIii Ta iHIIi
JpKeperna.

KopuctyBadi MatoTh MOXJIMBICTh TIEPETIISIATH CTATUCTHKY, BUKOPUCTOBYBATH
IHTEPaKTUBHI KapTH, OTPUMYBATHU JOCTYIl JO TEXHIYHMX 3BITIB Ta aHATITUYHUX
MarepiaiiB, ki HagaloThcs B pamkax Oasu nanux AQUASTAT. Ilpuknaa naHux
HaBOAUTHCA B TaOmumi 2.1.

Tabmuus 2.1
[Ipuknaz y3aranpHeHux noka3HUKiB 3 0a3u AQUASTAT



KpaiHa MNMoKa3HMK 3HayeHHA
(2019 piK)
i A
Ukraine Surface water produced internally (1079 5011
m3/year)
. Surface water: entering the country (total)
Ukraine (1079 m3/year) 36,13 |
. Surface water: leaving the country to other
Ukraine countries (total) (1029 m3/year) 28,91
A
Ukraine Total renewable groundwater (1079 291
m3/year)
A
Ukraine Total renewable surface water (1079 170,28 |
m3/year)
Ukraine Total water withdrawal (1029 m3/year) 11,068
i A
Ukraine Water withdrawal for aquaculture (1079 0,445
m3/year)
. Water withdrawal for cooling of
Ukraine thermoelectric plants (1029 m3/year) 0,482
. Water withdrawal for livestock (watering
Ukraine and cleaning) (1029 m3/year) 0,165

[Tpum. : mo3Hauka ‘I’ — BUpaxoBaHi JaHi.

FAO AQUASTAT € BaxXIuMBUM pPecypcoM JJisi BUBYEHHS TJIOOAIBHOTO CTaHy
BOJHHUX PECYPCIB, PO3BUTKY MOJITHUK Ta MPUWHATTS PIlIEHb B Taly3l YMpPaBIiHHA
BOJHUMH PECYypCaMH.

2.2.  Global Runoff Data Centre (GRDC)

GRDC (Global Runoff Data Centre) € mixkHapoJHUM IIEHTPOM 300Dy, aHAII3Y i
NOIIMPEHHS TIIPOJOTIYHUX JaHUX MPO CTIKaHHA BOAM 3 PIYOK Y BChOMY CBITI.
OcnoBHoto Metoro GRDC € 3a0e3nedeHHs JOCTyNmy /A0 SKICHUX Ta ILIHHUX
TIAPOJIOTTYHUX AaHUX Ui HAYKOBUX JIOCHIIKEHb, YIPABIIHHS BOJHUMHU PECYpCaMH,
TUTAHYBAaHHS Ta pO3POOKH TMOJITUKY B TalTy31 BOJHUX PECYPCIB.

GRDC 0yB 3acHoBanmii B 1988 poui 1 € cniibHUM HpoeKToM BcecBITHROI
meTteoposioriydoi opranizamii (BMO) ta MixnapoaHoi TrigpoiaoriyHoi Kowmicii
(International Hydrological Commission) MixHapoaHoi acoriamii TigporaoridHUX
Hayk (IAHS). GRDC 6a3yetscsa y denepanbHOMYy ypsI0BOMY YIIPaBIiHHI 3 BOIHUX
pecypciB (BfG) y micti Ko6aenn, Himeuunna.

OcHoBHi ¢yHkI1ii GRDC BKir09aroTh:

1. 361p, 06poOka Ta 30epiraHHs IiIpPOJIOTTYHUX JAHUX 31 CTAHIIIHN CTIOCTEPEIKECHb
110 BCbOMY CBITY.

2. Po3po6ka Ta migTpuMKa riodanbHUX 0a3 JaHUX TAPOIOriYHOT iHPOopMalii.

3. BukoHaHHS aHATITUYHUX PO3PAXYHKIB Ta CTBOPEHHS INI00ATIBHUX MPOJIYKTIB

Ha OCHOBI HAsIBHUX JaHUX.



4. 3abe3mneyeHHs JOCTYIy JI0 T1APOJIOTIYHUX JTAHUX Ta MPOAYKTIB I HAYKOBOT
CHIJBHOTH, JOCIIITHUKIB Ta 3allIKaBJICHUX CTOPIH.

The Global Runoff Data Base (GRDB) nmoGynoBana Ha mepBuHHOMY Habopi
naHux, 310paHux Ha mouatky 1980-x pokiB y BiamoBiap Ha 3anut World
Meteorological Organization (WMO) no ii kpaiH-wIeHIB 11010 HaJIaHHS TJI00aTBbHOTO
Ha0OpY T1IPOJIOTTYHUX JaHUX, 100 JOTIOBHUTHU IMEBHUM HAOIp aTMOCHEPHUX JaHUX Y
pamkax First Global GARP Experiment (FGGE). TlouatkoBuii HaOip MiCSIYHUX JTaHUX
M0 CTOKY PIYOK 3a Mepioj y KiibKa pokiB mpubau3Ho y 1980 poiri OyB 10MOBHEHUI
«301ipkoto ganux npo micsiuHi piukoBi ctoku FOHECKO 3a 1965-85 poku». Cboroani
0a3a gJaHUX MICTUTH JaHi po ckuau nmoxnaa 10 000 rixponocTiB 3 yCbOro CBITY.

JlocTyn 10 JaHUX MOXJIMBUN HA OCHOBI PI13HUX (DOPMATIB JaHUX, TAKUX SK:

- GRDC Export format (Tekcr)

- WaterML2 format (XML, crangaptanii ¢dopmar st mody 108U rpadikis
T1APOTOTTYHUX MTOKA3HUKIB )

- ZRXP exchange format (Texct, BUKOpucToByeThCs cuctemoro WISKI)

- NetCDF (6inapHuii ¢popmar).

CEATAL IZMAIL
Country:  Homarsa Latitude: 452166 Daily End: 20 Monthly End: 9
fiver Hame:; Longitude: 8.7 1666 Daily Missing (%) 25012450375

Area (ki) B0 Daily Start: 1931 Monthly Sta: [ 3

% Daity Data b Daily Data

I Manthly Data Az | @ nnzzmo | 6@

CEATAL EMAIL { 6743500

s

a10L7001 LT o1 2008 o200 AL0LE0E 0200 o1/ 7007 o1IL/IE 01,2008 L2

CEATAL IZMAIL ) 0/ Dady Mesn
Glotssl Aunoff Data Cenme | Gerer a1ed 20 7905, 103 0407

Puc. 2.1. ITpuknax Bizyanizauii JaHUX 10 BOOHOMY NOTOKY p. JyHaii (I3main) B

onnaH-1HcTpyMeHTI GRDC Data Portal

GRDC BuKOHYE BaXJIMBY pOJIb Yy 3a0e3MedeHHi CBITOBOi TiIpOJOTIYHOI
CIUJIBHOTH 3aco0aMu ISl aHaTI3y TiAPOJIOTTYHUX MPOIECiB, PO3POOKH TIIOO0ATBHUX

MoJiefied Ta TPOTHO3yBaHHS CTIKaHHSA BOAM. BIH TakoX goromarae B YIpaBJliHHI



BOJAHUMH pEeCypcaMy Ta MPUUHSTTI PIICHb MO0 KIIMAaTHYHUX 3MiH Ta CTIHKOTO

PO3BUTKY.

2.3. National Water Information System (NWIS)

NWIS (National Water Information System) - 11e cuctema HalioOHaJIbHOT BOJTHO1
iHpopMmarii, sKa HaJeKUTh JIO aMEPHKAHCHKOTO YTPaBIiHHS TEOJOTTYHOTO
nociipkerHs (USGS). NWIS 3abe3neuye neHTpanizoBaHU JOCTYII A0 T1APOJIOTTYHUX
nanux Cnonyuenux LlltariB Amepuku.

NWIS Bxiroyae mUpPOKU CIEKTP TIAPOIOTTYHUX JaHUX, BKIIOYAIOUX JaH1 PO
CTIKaHHSI pIYOK, PIBEHb BOJIU, IKICTh BOJIU, TPYHTOB1 BOJIY, OIIaJIX Ta 1HILI [TApaMETPH.
{1 man1 30KMparoThCs 3 TUCSY CTAHLIN CIIOCTEPEKEHb, PO3TAIOBAHUX 10 BCIHA KpaiHi.

OcnogHi ¢ynkiii NWIS BKII04atoTh:

1. 36ip Ta 30epiraHHs TiIPOJOTIYHUX JAHUX 31 cTaHIii cnoctepexkeHb USGS.

2. O06poOka Ta aHaji3 TiaAPOJIOTIYHUX TAHUX JJIT PO3YMIHHS BOJHUX PECYPCIB.

3. Ilocmyrum poctynmy [0 JaHUX, BKJIIOYAIOUM OHJIAWH-ITHCTPYMEHTH Ta
iHTepdeiicu A1 MOIIyKy Ta OTpUMaHHs iHGopMaIiii.

4. IlyOnikarisi 3BITIB Ta IHIIMX MaTepiajiB, 10 CTOCYIOThCA T1IPOJIOTTYHHUX

TaHUX.
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Puc. 2.2. [lpukian Bizyanizaiii ganux mno BogHomy notoky p. Cent Knep (ITopt

I'ypon) B onnaita-inctpymenti NWIS Web Interface

NWIS € BaxnauBuM mxepenoM iHbopmalii s HAayKOBHX JOCHIJIKEHb,

YOPABIIHHS BOJHMMH PECypCaMH, PO3pOOKH MOJITUKA Ta IUIAHYBaHHS PO3BUTKY.



Hoctyn no nanux NWIS 3a6e3neuyerbes uepes oHIaiiH-IHCTPYMEHTH Ta BeO-TopTa,
IO JTO3BOJISIE KOPUCTYyBa4aM OTPUMYBATH aKTyallbHY Ta JOCTOBIPHY TiAPOJOTIYHY

iH(pOopMaIriio.

2.4.  Hydrological Information System for the UK (HIS-UK)

HIS-UK (Hydrological Information System for the UK) e cucremoro
rigposioriunoi  iHGopmarlii, po3pobiieHOw s o0'eqHAHHS Ta  30epiraHHs
rigpomoriuaux  maHux ~ BemmkoGpuramii. Moro Meroro €  3abe3neucHHs
LEHTPATI30BaHOTO JIOCTYMY /0 TIPOJIOTTYHUX JaHUX 3 PI3HUX JHKEPEIT 111 HAYKOBUX
JOCIIKEHb, YIIPABIIHHSA BOJHUMHU PECYpPCAaMU Ta PIIIEHb BOJHOIO ITOCIOIAPCTBA.

HIS-UK o0'eqnye naHi 3 pi3HHX oprasizamiii, Takux sk Environment Agency,
Scottish Environment Protection Agency, Natural Resources Wales, 1 pisHux mkepen,
BKJIFOYAIOYH PIYKH, 03€pa, TPYHTOBI BOJIM Ta 1HIII TipoJoriuHi mapamerpu. Cucrema
3a0e3mnedye CTaHIapTU3AIlII0 Ta IHTETPAIlIo IIUX JAaHUX JJIs MOJETIIECHHS JOCTYy Ta
aHaizy.

HIS-UK nHamae MOXIMBOCTI JJig TMOIIYKY, Bi3yamizamii Ta aHamizy
TIAPOJNOTIYHUX JIaHUX 4Yepe3 OHJIalH-1HTepdelich Ta I1HCTpyMEHTH. BiH Takox
3a0e3rnedy€e MOKJIMBICTh IHTErpalii 3 1HIMMHU reorpadiuHuMH 1HPOPMaLIHHUMU

CHUCTCMAaMU Ta JOAAaTKaMH.

Select a catchment

39001 Thames at Kingston -
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B oHuaiiH-iHcTpyMeHTI HIS-UK



HIS-UK cnpuse moKpaimeHHI0O PO3YMIHHS —TiAPOJIOTIYHHMX — IPOIIECIB,
TUTAHYBAHHIO PO3BUTKY BOJIHUX PECYpPCiB, MPOTHO3YBAHHIO TIOBEHEH Ta 1HIITNX BOJHUX
MOJi, a TaKoXX BUPIMICHHIO BOJHUX MpoOJjeM Ta 3a0e3MmedYeHHI0 €(PEKTUBHOTO

BUKOPHCTaHHS BOJIHUX pecypciB B BenukoOpuranii.

PO3A1J 3. IPUKJTAZHI  IMIPOI'PAMHI  KOMIUIEKCH  JJUIA

OBPOBKH I'lIPOJIOT'TYHOI IH®OPMAIIII
3.1.  WISKI (KISTERS)

Cucrema WISKI (Water Information System by Kisters) - me kxommiaekcHa
nporpaMHa cucrema st 300py, 30epiranHs, oOpoOKu Ta aHami3y TiIPOJIOTIYHUX Ta
TIAPOMETEOPONIOriYHMX JaHuX. Bona po3pobnmena kommaniero KISTERS i
BUKOPUCTOBYETHCSI TI0O BChOMY CBITY B Taiy3l TiAPOJIOTii, BOAHOTO TOCIOJAapCTBA Ta
yIPABIIHHS BOJHUMH PECypPCaMH.

Cucrema WISKI no3BoJisi€ iHTErpyBaTH J1aHi 3 pI3HUX JHKEPEN, TAKUX K CTAHIIIT
CIIOCTEPEKEHb, CYITyTHUKOBI JIaH1, MOJICJIbHI BUBEJEHHS Ta 1HIII JDKepesa, y €IuHy
0azy npanux. Bona miaTpumye pi3HOMaHITHI (GopMaTH JaHUX, BKJIIOYAIOYH
cTanaaptusoBaHi popmatu, Taki sk WaterML 1 NetCDF.

3a gonomororo cuctemun WISKI MokHa BUKOHYBaTH pi3HI onepailii 3 JaHUMH,
Taki gk oOpoOka, Bajijalis, arperamis Ta aHaiui3. BoHa Hamae 1HCTpyMEHTH IJis
CTBOpEHHS 3BITiB, TpadikiB, KapT Ta IHIIUX Bi3yali3alifHUX 3aco0iB AJs
NpeACTaBICHHS T1IPOJIOTIYHUX JaHUX.

Oxpim Toro, cucrema WISKI miarpumye ¢yHKHii cnuibHOi poOOTH, IO
JI03BOJISIE  PI3HMM KOPUCTyBadyaM CITIBIPAIIOBATH HAJ JIaHUMH, OOMIHIOBATHUCS
iHpopMariero Ta 3a0e3rmeuyBaTH JOCTYII J0 TaHUX Yepe3 MEPEKY.

3aranom, cucrema WISKI € moTy)XHUM 1HCTPYMEHTOM JJIsi YIPaBJIIHHS
T'1APOJIOTIYHO0 1H(OPMALIIEI0 Ta CIPHUSE MOJIIMIISHHIO MPOIECIB MPUNHATTS PIllICHb

Ta YNpaBIIiHHS BOJHUMHU PECYPCAMHU.

3.2. MIKE HYDRO
MIKE HYDRO € kommiieKCOM MOpOrpaMHOro 3a0e3reyeHHs, po3po0IeHUM
¢1ipmoro DHI (Danish Hydraulic Institute), sske BUKOPUCTOBY€ETBCS 111 MOAEIIFOBAHHS
Ta ynpasiiHHA rigposoriunumu npouecamu. MIKE HYDRO Hagae iHCTpyMeHTH 11

aHaji3y, MPOrHO3yBaHHS Ta ONTUMI3allii T1APOJIOTIYHUX CHUCTEM, TaKUX SIK PIYKOBI



OaceliHH, BOJIOCXOBHIIA, T1APOEIEKTPOCTAHII, 3aTOIUICH] JUISTHKA Ta 1HII BOJIHI
00'exTH.

MIKE HYDRO 6a3yerbcsi Ha TpPUHLOHMNAX YHCEIBHOTO MOJICITFOBAHHS
TIPOJMHAMIKH, T1APOJIOTii, TIAPOTEXHIKM Ta SKOCTI BoAW. BiH moeanye ¢i3udHi
3aKOHM, MaTeMaTU4HI MOJIeJli Ta METOAM YMCEIBbHOTO PO3PaXyHKy IUIsl aHami3dy Ta
POTHO3yBaHHS MOBEIHKA BOJIHUX CHCTEM.

OcHoHi komnonenT MIKE HYDRO BxitouaroTs:

1. MIKE HYDRO River: lleii Moaynab npu3HayeHUM JUIsl MOJIETIOBAHHS
plYKOBUX OaceliHiB, pO3paxyHKY CTOKY, 3aTOIUICHHSI, €EKOJOTTYHUX MPOIIECIB Ta IHILUX
T1POJIOTTYHUX ACTIEKTIB.

2. MIKE HYDRO Basin: Ileit MoayJlb BUKOPUCTOBYETHCS JIJISl IHTETPOBAHOTO
MOJICITIOBaHHSI OaceliHiB, BKIIOYAIOYM TIOBEPXHEBI Ta IIJA3€MHI BOJH, a TaKOXK
yIPaBIIHHS BOJHUMH PECYpPCaMH.

3. MIKE HYDRO Reservoir: Lleit Mogyns crienianizy€eTbcs Ha MOJICTIOBaHH1
MOBEAIHKA BOJOCXOBHUII, BKJIOYAIOUM 3allOBHEHHS, PO3PUTTS, BUJIMBAHHA Ta
PEryJIIOBaHHS PEKUMY.

4. MIKE HYDRO Estuary: Ileit moaynas po3poOJsieHHI 1Jisi MOJEIIOBaHHS
TAPOAMHAMIKM B JIETIbTaX PIK Ta €CTyapisix, a TAKOXK AJIsl TOCHTIIKEHHS COJIOHOCTI Ta
BOJTHOT SIKOCTI.

5. MIKE HYDRO HD: Ilei#t momyns 3abe3nedye BHCOKO JAETai30BaHE
MOJIEJIFOBaHHS T1IPOAMHAMIKH Ta BOAHOI SIKOCT1 B P13HUX BOJHUX CUCTEMAX.

MIKE HYDRO rakox Hagae i"Tepdeiicu s 1HTErpamii 3 1HIIUMHA
nporpamMaumu npoaykramu DHI Ta cranmaptHumMu ¢popmaramu oOMiHY JaHUMH, IO
n03BOJIsIE  €(DEKTUBHO OOpOOJISITH, aHANI3yBaTH Ta Bi3yali3yBaTH TiIpOJOTIUYHY
iH(pOopMaTIrito.

Ieit iHCTpyMeHTapil MHUPOKO BUKOPUCTOBYETHCS B Tally31 T1APOJIOTII, BOJHOTO
roCIoAapcTBa, MNPUPOJAHOIO PECYPCHOTO YMPABIIHHS, NPOTHO3YBaHHS IOBEHEH,
BUPILIEHHS MPOOJIEM €KOJIOT1T BOJIOMM Ta 6araTb0X 1HIIMX Tally34X, 1€ BaXXJIMBa TOUYHA

MOACIIb HOBGI[iHKI/I BOOHUX CHUCTCM.

3.3.  Arc Hydro
ArcHydro € reonpocropoBuM (hpeiiMBOpKOM, po3pobieHuM komnaHiero ESRI,

10 JTO3BOJISIE aHAII3yBaTH Ta MOJEIIOBATH T'1JIPOJIOTIUHI MPOLECH Y reorpadiyHoMy



iHdopmariiinomy cepenosuill ArcGIS. Bin Hamae HaOip 1HCTpyMEHTIB, QYHKIIINA Ta
MOJIeTIed, CHeIialbHO MPU3HAYEHUX 71 T1APOJIOTTYHOTO aHAI3y Ta MOJEITIOBAHHS
BOJHHUX PECYPCIB.

ArcHydro no3Bosisie iHTErpyBaTH Ta aHaJI3yBaTH T1APOJIOTIYHI JIaHi, Takl SK
T'APOJIOTIUHI CTaHIIi1, pIYKOBI Mepexi, 0aceiHu, BO/103a00pH, 3POIIICH]I IIJISTHKH TOIIIO.
Bin Hamae MOXIHMBICTh PO3PAaXyHKY T1IPOJIOTIYHUX XapaKTEPHUCTHK, TaKUX SIK CTIK
BOJAM, IHTEHCUBHICTH [OILy, BUTPATH BOAHM, EKCTPEMaJibHI MOKAa3HUKWA Ta I1HIII
napaMeTpH.

ArcHydro Takox miaTpuMye MOAETIOBAHHSA TiAPOJOTIYHUX MPOLECIB, 30KpeMa
MOJICTIOBAaHHSI pPyXy BOAM B piuKkax, pO3pPaxyHOK pO3JIMBIB, MOJEIIOBAHHS
IppUraliiHUX CUCTEM Ta 1HIlIE. BiH Hafae IHCTPYMEHTH ISl CTBOPEHHS Ta YIIPABIIIHHS
TAPOJIOTTYHIUMH MOJICTISIMH, a TAKOX JIJIsl aHATI3Yy pe3yJIbTaTiB MOJCIIIOBAHHS.

ArcHydro 3a0e3medye iHTerpaimito TiIpOJOTIYHUX AaHUX 3 reorpadivyHOI0
iH(MOpMaIli€lo, TO3BOJISAIOYM BUKOPHUCTOBYBATH TE€OMPOCTOPOBUM KOHTEKCT IS
aHaJi3y Ta Bizyai3allii raposIoriyHuX NpolieciB. BiH € MOTYXHUM 1HCTPYMEHTOM TSI
TAPOJOTIYHUX JOCIIKEeHb, TJIAaHYBaHHS BOJHUX PECYpPCiB, YNPABIIHHS MOBEHSIMH,
BUPILIEHHS €KOJIOTTYHUX MPoOJIeM Ta 1HIIMX TAPOIOrTYHUX 3aCTOCYBaHb Y KOHTEKCTI

TeOIPOCTOPOBOIO aHAIII3Y.

PO3J1J1 4. HAYKOBE TA MNPUKJIAJIHE 3ACTOCYBAHHS BA3
JAHUX I'ITPOJIOTTYHOI IHOOPMAIIIT

4.1.  JocTym 10 TiapoJoTiyHUX JTaHUX

PosrnsHemo mpornenypy OTpUMaHHS NOCTYMY JO TIAPOJOTIYHUX JaHUX Ha
npukiami nanux GRDC:

1. HeoOxi11H0 3aiTH Ha CalT GRDC

https://www.bafg.de/GRDC/EN/Home/homepage node.html

Ta MEpPEeHTH Ha CTOPIHKY 3aBaHTaxeHHs naHux HaTucHyBmM “GRDC Data
Download”

2. Ha cropiHii 3aBaHTaXeHHS! TaHMX MOKHA OTPUMATH 1H(OpPMALIIO MPO
niATpuMyBaHi (opMaTH AAHUX, @ TAKOXK TMEPEHTH HA CTOPIHKY MOpPTAIy IaHUX

HatucHyBIK GRDC Data Portal (download discharge data).


https://www.bafg.de/GRDC/EN/Home/homepage_node.html

3. [lepeiimoBmi Ha CTOPIHKY MOPTAlTy JaHUX, HEOOXITHO MIATBEPAUTH
3rofy KOpHUCTyBaya 3 yMOBaMU BUKOPUCTAHHS JIAaHUX, MICIs 4Oro Oyjie 3aBaHTa)kKeHa
JOMAIITHS CTOPiHKA MOpTay.

CropiHka ga€ HACTYTHI MOMJIMBOCTI:

o Download GRDC Station Catalogue

IIpu natucHenni kHomku ‘“Download Station Catalogue” BinOyBaeTbcs
3aBaHTAXKECHHS apXiBY, IO MICTUTh KaTayor riipo noctiB y popmari Excel. Kartanor

MiCTUTh HacTymH1 1ojs (Tabmwuis 4.1)

Tabnuns 4.1
HoctynHi nokasHuku karanory GRDC
ITone 3Ha4YEeHHS
grdc_no Kon rizpo nocta GRDC
wmo_reg Perion BMO
sub_reg [Tizperion BMO (6aceiin)
river Ha3a piuku
station Ha3sBa rizponocra

country code | Kox kpainu (crannapt ISO 3166)

lat [upora

long JloBrora

area [1noma Bogo360py (KM KB.)

altitude Bucora Haj piBHEM Mops (M)

d_start Pik mouartky 300py TiZpOJOTIYHHUX JaHUX (IIOAEHHI
MOKA3HUKH )

d end Pik 300py ocTaHHIX JOCTYMHUX T1POJIOTTYHUX JTaHUX

(1IoeHH1 TOKA3HUKH )

d yrs [lepion 3a sikMii TOCTYTHI T1IPOJIOT1UHI JaH1 (II0IeHH1
ITOKa3HUKH)

d miss BizncoTox BiJiCyTHIX IIOJICHHUX MTOKA3HUKIB

m_start Pix mouaTtky 300py TiIpOIOTIYHUX JaHHUX (IIIOMICSYHI
MOKa3HUKH )

m_end Pik 300py ocTaHHIX JOCTYMHUX TiPOJIOTTYHUX JTAHUX

(IoMicsiYH1 MMOKA3HUKH )




m_yrs Ilepion 3a KMl JAOCTYyHHI TIAPOJIOTIYHI  JIaHI

(IoMics4YHI MOKa3HUKH)

m_miss BincoTox BiJicyTHIX MIOMICSAYHUX MTOKA3HUKIB
t start JlaTa 300py HaicTapilmuX MOKa3HUKIB

t end JlaTa 300py HAHOBIIIMX MTOKA3HUKIB

t yrs [lepion 300py naHux

Ita discharge | bararopiuna cepeans BuTpara Boau (M KyO. / cek.)

r vol yr Cepennbopiunuii 06’ eM Boau (KM Ky0.)

r_height yr | Cepennbopiuda riubuHa CTOKY (MM)

o Download by Station (Puc. 4.1)
G R D C Data Download

& Conrvaan oy Suseegion [ ———— BR Dowmisad e sunen Catsois @ Coneran ? oo

Downlosd by Station W

Statons

Puc. 4.1. 3aBaHTaX€HHSI TaHUX 110 KOHKPETHOMY T1IPOMOCTY

Jlo3Bouisie BUOpaTH Ha Marll OKPEMHI TiApO MOCT Ta MEperyisiHyTU 310paHi Ha
HBOMY JaHi. Mama miaTpuMmye HaOIMKEHHs/BIJAANCHHS 3a TOMOMOTOI0 KoJjeca
KOMIT FOT€PHOT MUIIII.

[Ipy nmoOBTOpHOMY HATHCHEHHI Ha TOYKY TIpO IOCTa Ha Mari, 3 SIBUThCS
CIUTMBAIOYE BIKHO, IO MICTUTHh TpadiuHy pENpe3CHTAII0 TiIPOJOTIYHUX aHUX,

310panux Ha BUOpanomy rizpo nocti (Puc. 4.2)
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Puc. 4.2. Jlani mo BUGpaHoMy TiJIpOTIOCTY

Download by Subregion

- DHORTIO [CHORTIONG | 00 Drably Wean

Jo3Bonsie BuOpatu Ha Mari OacelH Ta 3aBaHTAXXUTH J1aHi, 310paHi Ha TiAPO

MocTax, M0 BIJHOCATBCA 7O  BHOPAHOTO

OaceitHy. Marma

MiATPUMY€E

HaOJMOKCHHSI/BIAICHHS 32 JIOTTOMOTOI0 KOJIeca KOMIT IOTePHOT MHIIII.

[Tpu HaTuCHEHHI Ha BUOpaHMiA OacelH 3’ IBUTHCS CIUTMBAIOYE MEHIO, JIE MOYKHA

oOpatu 3aBanTaxeHHs nanux (Puc. 4.3)

DNIESTR

Region:
Stations:

Europe
3
Ocean: Atlantic Ccean

Rivar basir: DMIESTR

T afyma;
e

Falenms

Puc. 4.3. 3aBanTa)keHHsI TaHUX JJI1 PIYKOBOTO OaceiHy

[Ticns HatucHeHHs KHOMKH “Download” 3’sBUThCs dopma ais 3amuTy Ha

3aBaHTAXKCHHA JaHUX.



Heo0xinHo Bka3zaTu CBO€E Mpi3BHUIIE Ta iM’s, afpecy email, Ha3By HaBYaIBLHOTO
3aknany, chepy AisIbHOCTI (y MOEMY BHUIIQIKy — aKaJeMiyHa IIsIIbHICTH), KpaiHy,
aapecy, chepy AOCTIKEHHS, Ha3BY JOCTIHKCHHS Ta KOPOTKUN 3MICT JOCHIKCHHS.
st indopmartis notpidna GRDC s BeieHHs ayIUTY BUKOPUCTAHHS 1X JTAHUX.

Takoxx HeoOXimHO oOpaTu OaxkaHuit ¢Gopmar JaHUX (B MOEMY BHUITAJIKy —
tekcToBuid popmar GRDC Export Format).

[Ticns 3anoBHEHHST (POPMHU Ta BIIMIYAaHHS BCIX HEOOX1IHHUX rajgoyok, MOTPiIOHO
HaTucHyTH “Request Download”.

[Ticns mporo mpoTsaTOM J100M Ha BKazaHy y dopmi agpecy email mpuiifne IucT,
110 MICTUTh IOCHJIAHHA Ha apXiB 3 JaHUMHU. ApXiB MO>KHA 3aBAaHTAXUTH I1EPEULIOBIIH
3a MOCWJIAHHAM. ApxXiB MICTUTh (ailmu y (opmarti, mo OyB BKazaHuUW Ha (opmi

3aBaHTaXCHHS, OJIMH (Al I KOXKHOTO T1/IpO MOCTa.

4.2. 3acTocyBaHHS TiJIPOJIOTIYHUX JAHUX B JOCIIKSHHSIX
VY sKoCTI mpUKIamy 3acTOCYBaHHS TiIPOJIOTIYHHUX JIaHUX Y HAyKOBUX
TOCIIKEHHSX, PO3MJISTHEMO aHalli3 YacOBUX PsAIB BUTpPAT BOAM, OTPUMAaHUX BiJ
®denepanbHOro iHCTUTYTY TiAposorii Himeuunnu (BfG), 3a qomomororo ytumitu binjr
(https://binjr.eu/)

l. Buxopucranns binjr

1.1. Tlepermsina rpadikiB BUTpaT

1.1.1. IlepetiaiTe B binjr Ta 06epiTh Sources -> New Source -> CSV

1.1.2. ¥V BikHi, 1o 3’SIBUJIOCH, HATHCHITH Browse Ta 00epith ¢aiin 3 4acoBuM
PSAZIOM 10 BUTPATI BOJAM 110 IEBHOMY TiJIPOTIOCTY.

1.1.3. ¥V Bikni Source y noni Parsing Profile BuGepits Hydrological time series

ta HaTuCHITHL OK (Puc. 4.4)


https://binjr.eu/

0 Source

Add a csv file

(@ .

SO timestamps
Path @ Browse

Seconds since 01/01/1970

Timezone @
Milliseconds since 01/01/1970
Encoding @
Parsing profile @ & Hydrological time series v || Edit
OK Cancel

Puc. 4.4. BuOip Tuny mxepena gaHux binjr

1.1.4. Hatucuits Worksheets -> New Worksheet Ta nepeTsaruiTe eaeMeHT value

Ha roJje rpadika JiBoro kHomnkoro Muii (Puc. 4.5)

-

o

¢

Puc. 4.5. JlonaBanHs xepena JaHUX 10 maHen rpadikis binjr

1.1.5. Ha expani 3’siBuThcsa rpadik 1000BOi BUTpATH BOJU MO BIAMOBIAHOMY
riAponocTy (Jerasni mo KoMy came MOXKHa B3HATH 3 (pailiny, skuii OyB BUOpaHuUi Ha
kpori 1.1.2) (Puc. 4.6). I'padix MmoxxHa macmTabyBatu Ta BUOMpATH KOHKPETHY JaTy
3a IONOMOTOI0 MHUIII, 3HA4YEHHs 1000BOT BUTpaTH 3a BHOpaHy HaTy 3’ SBUTHCS Y MMOJI

i TpadikoMm.



0:0]

Puc. 4.6. I'padix 1000BOi BUTpaTH BOAM MO BUOPAHOMY T1IPOTIOCTY

1.2. BwusHaueHHs HOMEPY TiApOINOCTa Jjisi BUOOpY HEeoOXigHOTO (ailry.
1.2.1. Binkpuiite iHTepHeT Opay3ep Ta mnepeiaith Ha mnopTtan GRDC

https://portal.grdc.bafe.de/applications/public.html?publicuser=PublicUser#dataDow

nload/Stations

1.2.2. Ha wmami BuOEpiTh TEpPUTOpitO, SKa Bac I[IKaBUTh, 3a JIONMOMOI'OIO
nepeMilieHHs Ta HAOIMKEHHS.

1.2.3. HatucHiTh Ha CHHIO TOYKY, fKa IMO3HAYa€ TIIPOIOCT, 00 OTpUMaTH
iH(popmanito npo Heoro. Homep rigpornocrta Oyae BiIoOpa)K€HUN y CIUIMBAIOYOMY
BIKHI.

1.3. TlopiBHAHHS BUTPAT IO Pi3HUX T1IPONOCTAX

1.3.1. Bukonaiite kpoku 3 po3auty 1.1 jqist nopaBaHHsA rpadiky BUTpAT IS
NEPILIOTo TiAPOnocTa.

1.3.2. Buxkonaiite kpoku 1.1.2 — 1.1.5 qnsa momaBaHHsS naHuUX MJIsL IPYroro
rigponocra.

1.3.3. HaTucHITh TIpaBOI0 KHOIIKOK MHII Ha €JIEMEHT value JaHuX Jpyroro
rigpomnocra (qomanoro B 1. 1.3.2) Ta BubepiTh Add to current worksheet -> New Chart
(2) (na3Ba rpadika MOKe BIIPIZHATHUCS ), TICI YOTO HA eKpaHi 3 sIBIAThCS 2 rpadika.

1.3.4. Jlns G1abp1101 HAOYHOCTI BHOEPITH 1HIIHMKM KOJIIp ISl Ipyroro rpadika ta
BBIMKHITE OII1F0 Show outline.

1.3.5. B pe3ynbrari rpadikd BUTpaT MO Pi3HUX TiAPONOCTax TOTOBI [0

nopiBHsAHHA (Puc. 4.7)


https://portal.grdc.bafg.de/applications/public.html?publicuser=PublicUser#dataDownload/Stations
https://portal.grdc.bafg.de/applications/public.html?publicuser=PublicUser#dataDownload/Stations
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Puc. 4.7. IlopiBHSIHHS ABOX YaCOBUX PSJIIB BUTPATH BOAM Y binjr

1.4. Ilpuknanu 3aCTOCYBaHHS
1.4.1. ITix BecustHoro Bojoniuist Ha JlyHai 10 kBiTHa 2006 poky (riapomnoct
Bboroeso, Cep06is) (Puc. 4.8)

| NewWorlaheet 1 % 3 4
[ = O € Froon 030306 151562 o 250605, 12350 [Eropeited v T0) b n|- < i =

Chart Propertie

At seale ¥ gxis

@

keepdinr

Nrw Chart 2

| = towohat @ i [N;m: - |1
& Hamr Min. Mz, Aug. Current. Path
| & W Valoe ] A2k 49 BA2h /C5V] H542200_Q_ Doy Crnd bt [Eurnped L/ Vnlue

Puc. 4.8. I'padik no6oBux BuTpaT Boau p. JlyHait y mepio 3 6epe3Hs 1o 4epBeHb

2006 poxky no rigpomnocty boroeso (Cep0is)

1.4.2. 3aTtpuMmka miKy JunHEBoro mnaBoAky 1975 poky Ha [yHai wmix

rigponocramu boroeso, Cep0is (uepBonuii) Ta Opiiosa, PymyHnis (3enenuit) (Puc. 4.9)



Puc. 4.9. [lopiBasHHS rpadikiB BUTpaT Boau p. dyHaii mig wac Bogomnimuig 1975

poky o riaponoctax boroeso (Cepbis) Ta OpmoBa (PymyHis)

Takox MOXHa 3BEpPHYTH YBary Ha BEJIHYE3HY PI3HUIIO B CEPEIHbOMY
MOKa3HUKY BUTPATH MO JaHUX rigpornocTax. lle moB’s3aHo B mepury 4yepry 3 TUM, 110
rigponoct boroeBo po3sramoBaHuil Buile rupia Tucu, a rigponoct OpiioBa
po3TaloBaHui HUXKYE rupiia Tucu.

4.3. MopentoBaHHs IPOIIECIB HA OCHOBI 0a3 JaHUX T1AposIoriyHO1 iHpopMalii

[Naponoriuni JaHi € BaXJIMBUM JpKepesioM 1H(opMallii s MOJCIIIOBaHHS
TIAPOJIOTTYHUX MpoueciB. BoHU T03BOJSAIOTH PO3YMITH Ta MPOTHO3YBATU PyX BOIM,
BOJHMI OasiaHc, MOBEHI, CTIK PIYOK Ta 1HIII TiAPOJOrivHi sBUILa. /{15 BUKOpUCTaHHS
TIAPOJIOTIYHUX JAHUX Y MOJEIIOBAaHHI MPOIECIB PEKOMEHIYETHCS JOTPUMYBATUCH
TaKHX KPOKIB:

° Bu6ip moxemi: OO6epiTh Mojenb, SKa HaWKpalle BiJINOBIJIAE BaIIM
notpedaM Ta JOCHIJHULIBKUM HUAM. [CHYIOTB P13Hi TAPOIOTTYHI MOJEIN, BKIFOYAK0UH
Gb13udHI MOJENi, CTATUCTHYHI MOJEIl Ta T1APOJOTIYHI MOJIEIl HAa OCHOBI ITYYHHX
HEHPOHHUX Mepex. Bubip Mojeni 3alieXuTh BiJI BallldX PECypciB, AOCTYIMHOL
iH(pOopMmartii Ta cerudiku TOCTKSHHS.

° Kondirypamis moneni: Hanamryiite mapameTpu Mol BiAMOBIIHO J10
BallluX JIOCTIAHUIPKUX IMHUTaHb Ta JaHUX, SKi BU Maete. lle Moxe BriIodatu
napaMeTpu, IO ONHCYIOTh TeorpadiuyHi OCOOJMBOCTI JOCHIKYBaHOI TEPUTOPIi,

XapaKTePUCTUKU T'PYHTIB, BJACTUBOCT1 POCIUHHOCTI, KIIIMATUYHI YMOBHU TOIIIO.



o Bukonanuss wmopentoBaHHs: 3amycTiTh MOJENh 3 BHUKOPUCTAHHSIM
M1JTOTOBJICHUX JIaHMX Ta HaJlAlITOBaHMX MapaMmeTpiB. Monenb Oyje po3paxoByBaTH
PI3HI T1IPOJIOTIUHI XapaKTEPUCTUKH, TaKi SIK PIBEHb BOJH, CTIK PIYOK, BOJHUI OanaHC
Ta 1HIII, 3aJIEKHO BiJl CBOET CTPYKTYPH Ta aJTOPUTMIB.

o Baminamis ta xopuryBanss: llepeBipre pesyibTaTH MOJIETIOBaHHS Ha
BIJIMOBIAHICTh  CIIOCTEPEKYBAHUM TiJIPOJIOTIYHUM JaHUM. JSIKIIO pe3ysibTaTh
BIJIPI3HSIFOTHCS, MOXKJIMBO, TOTPIOHO BHECTH KOPUTYBAHHS B MapamMeTpu Mo/ieni abo B
caml JaHi.

o AHnamiz Ta 1HTeprperamis: OIiHITE Ta MpoaHATIZyWTEe pe3yibTaTH
MOJICITFOBaHHS, 1100 OTPUMATH OUIBII TITUOOKE PO3YMIHHS T1APOJOTIYHUX MPOIIECIB.
[aTepnpeTyiiTe BIUIMB Pi3HUX (HAKTOPIB Ta 3MIHHMX Ha PO3MVISTHYTI TiIPOJIOTIYHI
SIBUILIA.

MonenroBaHHSl 3IIHCHIOETHCS 32 TOTIOMOTOIO CHEIiali30BaHUX MPOTPaMHHUX
KOMILJIEKCIB, MHOIO Oyi0 oOpano komiuieke Mike Hydro, sikuii Hajae 6€3KOIITOBHY
aKaJeMiuHy JIIEH3110 JIs CTY/ICHTIB BUIIMX HABUAJbHUX 3aKJIa/IiB TEPMIHOM Ha | pikK.
PesynbTratu gocnimkeHHs OyayTh BiToOpakeHi y TUIIIOMHINA POOOTI.

Posrinssnemo mpukian  BukopuctanHs MIKE FLOOD s cucremu
MOJIETIFOBaHHS TTOBEH1 B PIYKOBOMY OaceliHi:

MIKE FLOOD WATCH — 1nie cucteMa MiATPUMKH TPUNHATTS PIMICHb IS
POTHO3yBaHHS B peajbHOMY 4aci, sika 00’€Hy€ KepyBaHHS JTaHUMH, MOHITOPHUHT,
IHCTPYMEHTH MOJEIIIOBAaHHS PO3MOBCIOJKEHHS TIOBEHI B €IUHOMY 3PYYHOMY
cepenouii (ESRI ArcMap GIS).

[IporpamMHuii KOMILUIEKC MOKE 3allyCKaTHCsi aBTOMAaTU4YHO, BpPY4YHYy a0o B
KOMOiHOBaHOMY pexkumi. KpiM Toro, Moro Mo’kHa HaJalITyBaTH 3a JOIOMOTOIO
BOynoBaHux 3aco60iB Visual Basic.

[{ro cucteMy MOXXHAa BUKOPUCTOBYBATH JUIsl aHANI3Yy JAaHHWX, IMIOPTOBAHUX Y
peXUMI peaJbHOTO 4Yacy 3 psiAy 3O0BHINIHIX JKEpeN, BKIOYAIOYM TOYKOBI
CIIOCTEPEKEHHSI Ta JaHl Ha OCHOBI CITKH 3 MOJENEH MOroau, paaloioKalliHuX 1

CYMyTHUKOBHX 300pakensb (Puc. 4.10).
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Puc. 4.10 Konnenryansna cxema Mike Flood Watch (DHI)

KopucrtyBau Moxe BKa3zaTu IpOLEypU KOHTPOIIIO SIKOCT1 JIJIsl KOKHOTO TTOTOKY
JAHUX 1 TOCUJIaTHUCS Ha 3arajibHi KOMEpIiHI MexaHi3mMu 0a3 panux. Cucrema
HNIATPUMYE HH3KY IHCTPYMEHTIB MOJCIIOBAaHHS BIJl PI3HUX IOCTAa4aJIbHUKIB,
BKito4arour 1D 1 2D rigponoriyHi Ta TiApaBiidyHI MEXaHI3MU MPOTHO3YBAaHHS Ta
MOJEJ 3 eKOJIOTTYHUM (DOKYCOM.

OnHi€0 3 OCHOBHMX CKJIQJOBUX CHUCTEMH € JIaHi, Cepell SIKHX MOXKHA OKPEMO
BUUIATH 9aCOBI PSIIM BUTPATU BOAM B OaceiiHi piuku.

[Iporpamuuii kommneke Mike Hydro Bkitouae B cebe incTpymeHnT Time Series
Editor nns pobotu 3 wacoBumu psamamu Butpatd Boau (runoff time series). Bin

BXOJUTH J0 CKJIQJy MPOTpaMHOTo MOAYJIs 11 KoHpiryparii moaeni (Puc. 4.11)



[ Network Editor (.nwk11) ] [Cruss Section Editor (.xns11)

s

Simulation Editor (.sim11) |

o ——

| Boundary Editor (bnd11) | | Parameter Editor (HD11) |

|

[ Time Series Editor (.fs0) |

Puc. 4.11 CxmanoBi moays koHbpirypaiii mogeni MIKE11

Po6ora 3 MIKE11 Time series editor:

l. Jlist ctBopenHs (aitiny yacoBHUX psiiB MOTPiOHO mepeiiTu y menro File ->
New -> File -> MIKE Zero ta o6patu Time Series (.dfs0)

2. Jlns IMIIOpTY 4acoOBUX PSAIB 3 CTOPOHHBOTO JKepesa (HapuKiaa 3 TaHuX
GRDC) notpidbno obparu tun “From Ascii file”, oOpaTu TekctoBuii ¢aiin 3 1TaHUMH,
Ta HaTucHyTH OK.

3. Jlns vanamryBanHs iMnopty ¢ainy nanux GRDC HeoOx11HO 3alIOBHUTH

HACTYIIHI TIOJISl Y BIKHI IMIIOPTY:

o Delimiter: 3rauenss “Semicolon”

o Decimal Separator: 3magenns “Dot”

o Item Type: B myHkTi Same item type for all variables oOpaTu 3HaueHHs
Discharge

o Unit type: B myHkTi Same unit for all items oOpaTtu 3nHauenHs meter”3/day

o Value type: B mynkri Same value type for all items oOpaTu 3HaueHHs
Accumulated

o Item description row: 3HaueHHs 37

. Data start row: 3HaueHHs 38

o Delete value is not empty value: BigmMiTUTH

o Use delete value: 3Hauenns -999

4.  Jlns meperssiy 4acoBUX PsIB MOXKHA BHUKOPUCTOBYBATH SIK TpadiuHy

naHenb, Tak 1 TabnuyHe npeacrasieHus (Puc. 4.12)
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Puc. 4.12 Ilepernsn nanux no croky Boau B MIKE Hydro Time Series Editor

5. Jlist  nomaBaHHST HOBOTO TapaMeTpa MOXKHA CKOPUCTAaTUCS MEHIO
BrnactuBocteil. [l[o0 nmepeiTu 10 MEeHIO BIacTUBOCTEM HE0OX1IHO 3aiTu B MeHIo Edit
Ta HaTUCHYTH Properties.

6. B MeHio BnacTMBOCTEM € MOMJIUBICTh JOJaTH 1€ OJUH Tapamerp
9acoOBOTO psAy HATHCHYBIH Append.

7. Heo0xi1H0 3aOBHUTH BC1 3HAUYEHHS ISl HOBOT'O MapaMeTpy, HAMPUKIIA]
JU1st J0OOOBOI BUTPATH BOAM.

8. Jlnst nonaBaHHs 00paxyHKY 1000BOi BUTpaTH BOJU MOTPIOHO NIEPEUTH HA
BikHO Calculations...

9. Jns nomaBaHHS OOpaxyHKIB HEOOXIJHO 3allOBHUTH HACTYIHI IMOJS 1
HatucHytu OK (Puc. 4.13)

o Target item: 3HaUeHHS 12

o Insert operand: 3HaueHHs 11

o Insert operator: 3Hauenus *

o Current expression: i2 =il * 86400 (mosicHeHHs: BUTpaTa MOMHOKEHA Ha

KUTBKICTh CEKYH/ Y 71001)



Calculations *

Calculator  sub-Series

Edit Expression

Target Item: i2 ~ | Insert Operand: |i1 v
Insert Operator: | * s~ | Insert Function: v
Expression

Current Expression: i2 =i1*36400 b
Item Mo

i1: Danube discharge
i2: Danube daily discharge

CracyBaTH Josinka

Puc. 4.13. JlonaBanHst 00paxyHKy HOBOTO TTapaMeTpy

10. B pe3ynbTaTi HOBUH mapamMeTp J0AaHUN Ha BIKHO TpadikiB Ta y TaOIHUIIIO
(Puc. 4.14)

B MIKE Zera - TS ¥ Signon - B x
EEII: Edit Yiew Zettings Tools \Window Help

Dl talm SEW s

TSt - Modified % 4k

2:Danabe daily 2
Uniitied dischange 2
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Puc. 4.14 Burnsn 3 toganum mapaMeTpom 1000BOi BUTPATH BOIU



BUCHOBKHU

ba3u nmanux rigponorigHoi iHMOpMAaIli IT0mOMaralTh YHPABISITH BOIHUMHU
pecypcamMu epeKTUBHO 1 eKOHOMIYHO. BoHM 3a0e3neuytoTh miHHY 1HGOpPMAIIiO PO
PIBEHB BOJIU, CTIK PIUOK, SIKICTh BOJHW Ta 1HIII T1IPOJIOTIYHI TapaMeTpH, 110 J03BOJISE
npuiiMaT OOTPYHTOBAH1 PIIIEHHS WIOJI0 BUKOPHUCTAHHS, PO3MOAUIY Ta OXOPOHHU
BOJHHUX PECYPCIB.

ba3u nanux riiposoriuHoi iHpopmMallii BAKOPUCTOBYIOTHCS JIJISl HPOTHO3YBaHHS
MIOBEHEH Ta KOHTPOJIIO 32 PiBHEM BOAM B piukax Ta Bojoimax. Lle momomarae BuacHO
BUSBJIATH MOTEHLIMHI HEOE3MEKH Ta NPUIUMATH 3aX0I1 JUIsl 3aXUCTY Bl MOBEHEH, 110
30epirae ®KUTTA Ta MATHO JIIOCH.

basu paHux rigponoriyHoi iH(popMalli € BaXKIMBUM JDKEPEIOM JaHUX IS
JOCTIKEHHST 3MIHM KJIMary Ta 11 BIUIMBY Ha TIAPOJIOTiYHI mporecu. Boxwm
JO3BOJIIOTH aHATI3yBaTH TPEH/IM, MMAOJIOHM Ta 3B'I3KM MK KIIMAaTUYHUMH 3MiHAMU
Ta BOJHUMH pEeCypCaMH, 1110 JJOIIOMAarae B po3po0OIli CTpaTerii aganTaiii 10 MaiOyTHIX
3MiH.

ba3u manux rigposoriuyHoi iHGopMallii € BaXKJIUBUM PECYypCOM Il HAYKOBUX
JOCJIIPKEHb Y TIPOJIOTII Ta MOB'I3aHUX rainy3sx. BoHM 103BOJIAIOTH aHaI3yBaTH Ta
NOPIBHIOBATH JIaH1, PO3POOJISITH HOBI METOIU Ta MOJIEN1, BHOCUTH BHECOK Y PO3YMIHHSA
TAPOJIOTTYHUX MPOLIECIB Ta PO3BUTOK HAYKOBUX TEOPIH.

basu paHux rigposoriyHoi iH(popmalii € He3aMIHHUM 1HCTPYMEHTOM JUIs
YIPABJIIHHS BOOHUMHU peCypcamu, JOCIIKEHb Ta IPUUHATTS PILLIEHb y Taly31 BOJHUX
pecypciB. Bonu 3a6e3neuyoTsh JOCTYyN A0 IHHOI 1HGOpMAaIlii, 1110 JoroMarae 30epertu
Ta paIliOHAIBHO BHUKOPHCTOBYBATH BOJIHI pPeCypcH i 3a0e3MeyYeHHs CTajoro
PO3BUTKY Ta J0OpPOOYTY CyCHiIbCTBA.

B pesynbTaTi npoBeneHoi po6otu 0yJio JOCATHYTO HACTYTHUX IIUICH:

1. [IpoBeneno knacudikarmito 6a3 maHuUX TiapoJioriyHoi 1H(opMmarii 3a
turnoM (¢aitioBe cxoBuie, pensmniiiai b/, 06’ ektHo opienToBani b/I, I'IC) a Takox 3a
dbopmatom (CSV, NetCDF, HDF5, WaterML Ta 1H1111)

2. Po3risiHyTo Ta ommcaHo cnocoOu AOCTymy A0 TIAPOJNOTIYHUX JaHUX.
Haii611b111 nomumpeHuM crnocodoM I0CTymy € OOMIH JaHUMH 13 (haliJIOBUX CXOBHIIL, a
TAaKOX BI3yali3alis TIAPOJOrIYHUX JaHUX 3a JONOMOIOK BeO-1HTEp(eiciB 3
nyOJIiYHUM JOCTYNIOM 10 HHUX. TakKoX [OOCHTh TOLIMPEHUM € BUKOPHCTaHHS

persiitHuX 0a3 JaHux s 30€pekeHHs Ta OOMIHY TAPOJIOTTYHUMH TaHUMH, TaKHM



croci®6 BUKOPUCTOBYIOTH 0arato 3axiHUX HAYKOBHX yCTaHOB, aji€ JIOCTYM JI0 TaKUX
0a3 JaHUX € CYTTEBO OOMEKEHUM Ta HAJA€ThCS MIEPEBAXKHO MPAI[iIBHUKAM BiATOBITHOT
HayKOBOI YCTaHOBH.

3. Onuca”o crocoO6u BUKOPUCTAHHS T1APOJIOTTYHUX JaHuX. JJO OCHOBHUX
Croco01B BUKOPUCTAHHS MOXXHA BIHECTH CTATUCTHYHHH aHaIi3, 1HTEPHOJISIlS Ta
EKCTPAroJIALis, Bizyamizaiis Ta MaOyTh HAMOUIBIT BaXKITUBUM CIIOCIO — MOJICITFOBaHHS
F€OCHUCTEM.

4. [IpoieMOHCTPOBAaHO MOKJIMBOCTI aHaJi3y TIAPOJOTIYHUX MJaHUX Ha
OCHOB1 JIETKOi YTWIITH Uil Bi3yaji3amii Ta aHajidy 4YacoBUX psaiB  binjr

(https://binjr.eu/). YTunita Hajgae MOXJIMBICTh 3aBAaHTAXXyBaTH TIAPOJIOTIUHI JaHl y

BUIJISI/II YACOBUX PSAIB, @ TAKOXK MEPEIISIAATH Ta OPIBHIOBATH B13yalli30BaH1 rpadiku
BIJIMOBITHUX TIAPOJOTIYHUX MapaMmeTpiB. MOKIUBOCTI YTUJIITH MPOJAEMOHCTPOBAHO
Ha MIPHUKJIAJIl JaHUX T10 CEPeaHBOJ000BOMY CTOKY pidok Oaceriny Jlynaro (GRDC)
Takox Oyno Bukopuctano oawH 3 MoxayiiB komrmuiekcy MIKE Hydro, skuit
HazuBaeTbes Time Series Editor. Bin no3Bossie cTBOproBaTH BipTYyallbHI TiPOJIOTIUHI
napamMeTpu Ha OCHOBI peaJibHUX MapaMeTpiB Ta CKIAJHUX MATEeMaTHYHUX (POPMYII.
Time Series Editor 306epirae rigposnoriuni gani y ¢opmati dfsO, axuii Hagam mMoxe

OyTu BUKOpUCTaHUM y Tiposioriunid mogem MIKETT.


https://binjr.eu/
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10.Caiitr DHI Mike Hydro

https://www.mikepoweredbydhi.com/products/mike-hydro-river
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