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IcTopusa rMapoN0orM4eckoro MoaenmpoBaHumA.

* B 19 BeKe: UCTOKM MOAENIMPOBAHUA [AOKAEBOrO CTOKA B LIMPOKOM CMbIC/E
MOYHO HaWTM B cepeauHe 19 BeKa, BO3HUKILUEro B pe3y/abTate Tpex TUMOoB
NHXeHepHbIX npobnem: (1) npoekT ropoackonm KaHanmlauumm, (2) cuctemol
[ipeHaXka Mmenuopaumm 3emenb npoekTMpoBaHme U (3) npoekTMpoBaHue
Bogocbpoca. Bo Bcex Tpex 3azayax MPOEKTHbIA pacxos BoAbl Obl1 OCHOBHbIM
NHTEPECHbIM NapaMeTPOM.

* KoHuenuuna paynmoHanbHOro MmeToda ANA onpeneneHnAa MNMKOBOro pacxoaa
naBoZika Mo mamepeHusm mMybuHbl ocaakoB BO3HMKNA Y Mansanu (Mulvaney,
1850), npnaHACKOro MHXeHepa, KOTOPbI 3aHUMANCA OCYLUEHUEM 3EMESb.

* HekoTOopble amepuKaHUbl MNPUNUCbIBAOT NEpBOe YNOMMHaHWe o dopmyne
OAHOMY M3 CBOUX MHXEHEPOB, 3aHUMAIOLLIMXCA NMPOEKTUPOBAHMEM KaHaNU3aLUUN
(Kuichiling, 1889). MeToa onpeaeneHna nMKoBoro Notoka Qp:

* Qp =CiA (1.1)



IcTopusa rmapoNorm4eckoro MoaenmpoBaHmA.

* MeToa onpeaeneHna NMKOBOro NOToKa Qp:
Qp=CA (1.1)
rae C - KoapPpumuKMeHT cToKa (3aBUCUT OT XapaKTepucTuk sogocbopa)
i - UHTEHCMBHOCTb OCaZlKOB BO Bpema Tc,
A - nnhowaab Boaocbopa.

Tc - 3T0 Bpema KOHUEHTpaLmMm, Bpema, Heobxogmmoe ana Toro, 4tobbl A0 Ab ynan
B CaMOW Aa/ibHEN TOYKe Bo,u,oc6opa 4TOB6bI TeUb K TOUKE N3MepeHna pekKu.

XOpOLIO U3BECTHYIO PaLIMOHA/bHYIO GOPMYTY MOXHO PaCCMaTPMBaTh Kak Nepsoe
NOKoNeHUe rmaponornyeckux moaenei, roe Qp - BbixogHas nepemeHHas, i u A -
BXOAHble nepemeHHble, a C - napameTp moaenu.

* [lo cBOEMY OCHOBHOMY NPEANO/IOXKEHNIO, @ UMEHHO, NHTEHCUBHOCTb OCaAKOB U
XapaKTepUCTUKM BOAOCOOpa paBHOMEPHO pacnpeaeneHbl B MPOCTPaHCTBE U
BPEMEHMU, UCMOb30BAHNE PaLMOHANIbHON GOPMYbl OFPaHUYEHO HeBObLLIMMM
ropoackumm sogocbopamm.



IcTopusa rmapoNorm4eckoro MoaenmpoBaHmA.

* B 1920-x ropax: B TedeHne 1920-x rogos, Korga BO3HWKAQ NOTPeEOHOCTL B
cooTBeTCcTBYHOLWEN Popmyne Ana KpyrnHbiXx BogocbopoB, B paLMOHA/IbHbIN
meTos, Obl10 BHECEHO MHOro moauduKkaumm, 4Ytobbl CrnpaBUTbCA C
HEPAaBHOMEPHbIM  pacnpedeneHnem B NPOCTPAHCTBE U BPEMEHMU
XapaKTepPUCTUK 0CagKoB 1 Boaocbopa.

* MoandnumpoBaHHbIN paLMOHANbHbIM METOA, OCHOBAHHbIM Ha KOHLUENUUK
M3OXPOH WAM  /NMHUW  PABHOTO BPEMEHM MPOXOXKAEHUA, MOMKHO
paccMmaTpuBaTb Kak nepsByto 6a30Byl0 MoAesib  AO0XKAEBOro CTOKa,
OCHOBAHHYIO Ha nepeaaTtovyHOW GYHKUMKU, dOpMa U NapameTp KOTOPOWU
ObiNM NONYyYEHbI C NMOMOLLbIO TOMOrpaPUUECcKUX KapT U UCNONb30BAHMUA
MsHHUMHra dopmyna (Manning) ana oueHKM pa3HOro BPEMEHU B NYTH.



IcTopusa rmapoNorm4eckoro MoaenmpoBaHmA.

* B 1930-x rogax: BaXXHbIM LLAarom Brnepes 8 ruaApoaormyecKom aHasaunse crana
KoHUenumna eAUMHNYHOro rmaporpada, BBeAeHHaaA aMePUKAHCKUM UHKEHEPOM
LLlepmaHom B 1932 roay Ha oCHOBe NpuHUMNA cynepno3nunun. XoTa NpUHLKAN
cynepnosunuunmn elle He bbl N3BECTEH B TO BpeMs, OH Npeanosiarasl MHOXecTBO
AonyweHnn, To eCTb Boaocbop BeaeT ceba Kak NPUYNHHO-CNeaACTBEHHAA
IMHENHAA MHBAaPMAHTHAA NO BPEMEHM CUCTEMA B OTHOLLEHMU Npeobpa3oBaHMA
0CaZlkoB / NOBEPXHOCTHOIO CTOKa.

* Alcnonb3oBaHWeE eaAMHUYHOTO rmaporpada Nno3BOIMNO PACCUUTATb HE TOILKO
MAKCMMa/IbHbIN pacxo NaBoAKa (Kak 3To aenaeT paumoHaabHbIM MeTo,), HO U
Becb ruaporpad (06bem NnoBepxXHOCTHOrO CTOKa, 06pa30BaBLUErocs B pe3ynbraTte
noxnaa). B koHue 1930-x n B TeyeHue 40-x roaos Obln NpeanoXeH pas MeToaoB
N1 NOBblIWEeHNA 06 bEKTUBHOCTM METOAa N PE3YNbTaTOB, a TaKKe MeToAbl
CTAaTUCTUYECKOro aHanun3za. ObcyxKaeHue pa3IMYHbIX NOAXOA0B U
cooTBeTCTBYOLEN bubamorpadpmm moKHo Hanmtn B otdyeTe [lyra (Dooge,1973).



IcTopusa rmapoNorm4eckoro MoaenmpoBaHmA.

e B 1950-x ropax: HacTtoAwMNM npopbiB npousowen B 1950-x ropax
(Todini, 1988), Korga ruaponoram CTaso WM3BECTHO O Noaxodax
CUCTEMHOMN WHXEHEPUU, WUCNONb3YEMbIX AN aHa/AM3a CAOXKHbIX
ANHAMUYECKMX cucTem. B KOHUE KOHUOB OHM MNOHANAWU, YTO
e AVHUYHbIN rmgporpad  AsnseTca peweHnem  MNPUYUHHO-
CNeagCcTBEHHOM  JIMHEMHOM  WMHBAapMaHTHOWM  CUCTEMbI U YTO
MCNOJIb30BaHMeE MaTEMATUYECKNX MEeTO08, TaKUX KaK
npeobpasoBaHnAa Jlannaca, Pypbe mn Z (Laplace, Fourier and Z
transforms) , MOXeT NPMBECTU K MOJIY4EeHUIO PYHKUUUN OTKAMKA U3
aHann3a BXOAHbIX M BbIXOAHbLIX AaHHbIX. , 9TO 6bln nepuopa, Koraa
BO3HWUKIM KOHLUENTYaNbHble MoaeNn.



IcTopusa rmapoNorm4eckoro MoaenmpoBaHmA.

* MonyyeHune eanHnyHoro ruaporpada B AUCKpeTHoM Gopme (eanMHUYHbBIN rpaduK) 13 BbIBOPOUHbIX
AaHHbIX (M3BECTHbIX Kak 0bpaTHaA 3aJa4a) K TOMy BpEMEHM BCe elle 0CTaBaaoCh 60bLIoN
npobaemoit n3-3a He 0CO6EHHO NMHENHOTo NOBeAEHUA CUCTEMBI U B LLeJIOM 60/1bLIMX OLLINOOK B
BXO/IHbI€ M BbIXOAHbIE AAHHbIE.

* Y7106bI NPEOAONETL 3TY NPObAEMyY, rTMAPONOTM OOHAPYKMUAN, YTO POPMbI €AUHUYHOTO rnaporpada
MOTYT ObITb NPeAO0CTaB/EHbl HA OCHOBE pelleHna bonee nam meHee ynpoLeHHbIX
anddepeHumManbHbIX YPAaBHEHNIN, TAKUX KaK, HAaNnpMMep, Te, KOTOPble ONMUCbIBAOT BPEMEHHOE
noBeAeHMe XpaHUanLa B pe3epByape Uan B Kackage BogoxpaHmauwa (Nash, 1958, 1960).

e 3aTem eaMHUYHbIN rTnaporpad MOXKHO BbiPa3nTb B BUAE HECKONbKUX MApaMeTPOB, KOTOPbIE
MOHO OLIEHUTb NO XapaKTepMUCcTUKam BoAocHopa NN C MOMOLLbIO CTaTUCTUYECKUX NpoUeayp:
MOMEHTbI, perpeccus, MakcMmasibHaa BEpoATHOCTb U T. [l. PacuBeT aTux moaenei npmsen K
HEBEPOSATHOMY Pa3HOObOpPa3mnIo pelleHnI: KacKkaa JIMHENHble pe3epByapbl, IMHENHbIE KaHanbl,
JIMHEWHbIE KaHa/bl U pe3epByapbl, He/IMHeHble pe3epByapbl (Prasad, 1967).

* OgHako npu nonyy4yeHUun Gopmbl eANHUYHOTIO rpada 13 c%ammqecmx AAHHbIX 6bIN10 cAenaHo
OYEHb MaJI0 AOCTUKEHUWN A0 pPaboTbl TuxoHoBa (19633, ? N BBEAEHMNA OrPaHUYEeHNI
HENpPepbIBHOCTM U perynapmnlaumm Ha atane oueHKu (Eagleson et al, 1965; Natale and Todini,
1977 r.) nony4yeHbl bonee peaUCTUYHbIE U AOCTOBEPHbIE OLEHKU €AMHNYHOTIO rnaporpada.



IcTopusa rmapoNorm4eckoro MoaenmpoBaHmA.

* C1960-x ropoB: mHOrMe gpyrme noaxoabl K MoAeNUPOBaAHUIO A0 AEBbIX
CTOKOB bblin paccmoTpeHbl B 1960-x rogax. B nonckax 6onee ¢pmsmnyeckom
NHTEepNpPeTaumnumn nNpoLecca MOXKHO NpeacTaBUTb NoBeaeHMe OTAE/bHbIX
KOMMNOHEHTOB rMAPONOrMYECKOro UMKkna B macwtabax sogocbopa,
NCNONb3yA PAA B3aUMOCBA3aHHbIX KOHLENTYa/IbHbIX 3/IEMEHTOB, Ka*KAblN
N3 KOTOPbIX NpeacTasaseT cobon uenb onpeaeneHHoOM NoACUCTEMDbI.

* [locne 3TOro NoABMAOCH HONbLLIOE KOIMYECTBO KOHLLENTYa/IbHbIX,
cocpeaoToveHHbIX mogenen aoxaesoro ctoka: Dawdy and O'Donnell
(1965), Stanford Model IV (Crawford and Linsley, 1966), Sacramento Model
(Bumash et al., 1973), mogenb HBV (Bergstrom and Forsman, 1973),
moaenb Tank Model (WMO, 1975), koTtopasa no-pa3Homy npeacTasnsana
B3aMMOCBA3aHHble NOACUCTEMbI M CYUTANAChb BeayLlen moaenbto 1960-x n
1970-x ronos.



IcTopusa rmapoNorm4eckoro MoaenmpoBaHmA.

B 1970-e ropgbi: Box wu Jenkins (1970) npepoctaBuaAnM ruapoaoram
anbT€PHATUBHbIKN TUM MOAEAN - TO €eCTb MOAEeNb aABTOPErpeccMoHHOro
ckonb3awero cpeaHero (ARMA) u apyrue popmbl CTOXaCTUYECKUX MOAEeNewn
BPeMeHHbIX pAgoB, - Mo4enn nNPorHo3npoBaHMA B peasibHOM BpeMeHU KaK OTBeT
Ha NOTPebHOCTb B NpeaynpexaeHne B panoHax, NoaBepKEHHbIX HABOAHEHUAM,
a TaKXe B KayecCcTBe MHCTPYyMeHTa A4/1A4 ynpasieHUA BOAOXPAHUNULLAMU WU
rMAOPOTEXHUYECKMMM COOPYHKEHNAMMN.

 Kak nNpaBuW/i0, OCHOBAHHbIA Ha HeAaBHUX METOoAaX OOHOBNEHMS U MOBTOPHOM
KannbpoBKK, Takmx Kak ¢dunbtpbl Kanmana (Kalman, 1960; Kalman and Bucy,
1961; Todini, 1978; Todini n Wallis, 1978; O'Connell, 1980; Wood, 1980; Wood
and O'Connell, 1985 ). OaHoM 13 moaenen 3ameyaHun, pa3paboTaHHOW B KOHLIE
1970-x ropoB, asnaetca TOPMODEL (Beven and Kirkby, 1979), ocHoBaHHasa Ha
naee, 4to Tonorpadma obecneymBaer AOMUHMPYIOWMN  KOHTPOAb Hapg,
MapLLIPYTOM MNOTOKa yepe3 BoagocbopHble baccenHbl. TOPMODEL paccuntbiBaeT
He TONIbKO rmaporpad NoToKa, HO U MHGOPMALMIO, KOTOPaA NoJie3Ha AJ1A CBA3M
rMAPO/IOTMYECKUX PACYETOB C TMAPOXMMUNYECKMMN MOAENAMM.



IcTopusa rmapoNorm4eckoro MoaenmpoBaHmA.

B 1980-x rogax: Ana ynoBsieTBOpeHMs noTpebHocTen B NPOrHO3nMPOBaHUMU
(1) BO3A4enCTBNA N3MEHEHWUI B 3€M/1EMNO/Ib30BAHUM,

(2) BAMAHKMA NPOCTPAHCTBEHHO U3MEHAOLWMXCA BXOA0B M BbIXOA0B,

(3) ABUKEHUA 3arPASHAIOLLNX BELLLECTB U OTNOKEHUN U

(4) rmaponornyeckon peakumm U3 He U3SMepeHHbIX BOAOCOOPOB, rae HeT AaHHbIX 411 KaJIMOPOBKM
cocpesoTo4YeHHOM moaenun, bbin pa3paboTaHbl pU3MYeckn 060CHOBAHHbIE MOAENN C
pacnpeneneHHbIMU NapameTpamu.

Camble CNOXKHble MOAEIN UMELIOT TPEXMEPHbIN BUA BOAOOOMEHA C BEPTUKANIbHbIMU CETKAMU. ITU
MeTOoAbl OTKPLIAN NYTb AN1A 3HAUYMUTE/IbHbIX YCNEXOB B MOAE/IMPOBAaHNN, CBA3AB UX C MO4eNAMMU
penbeda (DTM / DEM), nony4eHHbIMU U3 KapT, AU C APYTMMU AaHHBIMU, MOAYYEHHBIMU U3
PACTPOBbIX CMYTHUKOBbIX N30OparKeHNI, KOTOPbIE MOTYT YKa3blBaTb PAaCTUTENbHbIN NMOKPOB,
XapPaKTEPUCTUKU BNAXKHOCTU MOYBbI U TMHUN NOA3EMHbIN APEHAXK.

Mogenb Systeme Hydrologique Europeen (SHE), pa3pabortaHHasn B 1980-x roaax B pamkax
MHOrOHaLMOHaNbHOW NPOrpammbl, CTUMYAMpyemon EBponeinckum coobLecTsom, ABNAETCH
Xopowunm npumepom Takmx mogenen (Abbott et al., 1986).



IcTopusa rmapoNorm4eckoro MoaenmpoBaHmA.

* C KOHua 1980-x roa0B: 3BONOLNA TMAPOAOINN KOHTUHEHTANbHOITO MacwTaba BblABUHY/1a HOBbIE
TpeboBaHMA K TMAPONAOTMYECKMM MOAENNCTAM.

° MaKpOMaCLUTa6HbIe rmaponornyeckne mogenu 6bln pa3pa60TaHb| Ha OCHOBe caeayrwnx moTmeoB.

* Bo-nepBblx, 418 Pa3/INYHbIX LLenen 3KcnayaTaumm u naaHMpPoBaHMA ynpasaatowme BOAHbIMU pecypcamy,
OTBETCTBEHHbIE 33 60NblUME PETNOHbI, AONXKHbI OLEHNUBATb NPOCTPAHCTBEHHYHO U3MEHYNBOCTb PECYPCOB Ha
6onbLlINX TEppUTOPUAX C 6oNee BbICOKMM NPOCTPAHCTBEHHbIM pa3peLlleHneM, YEM 3TO MOXKET ObITb
obecneyeHO TONbKO AaHHbIMU HAabAOAEHUNA.

e Bo-BTOpbIX, TMAPONAOIM N yNpaBastowmMe BOAHbIMU pecypcaMmm 3auHTEPECOBAHbI B NOCNEACTBUAX
3eM/1eEN01b30BaHNA U UBMEHUYMBOCTU KAMMATa U 3MeHeHuAX B 6osblion reorpaduyeckomn obnactu.

e B-TpeTbux, cylecTByeT pacTywan NnoTpebHOCTb B MICNO/Ib30BaHUN TMAPO/IOTMYECKMX MOAENEN B KayecTBe
OCHOBbI A1 OLEHKN TOYEYHbIX U HETOYEYHbIX MCTOYHMKOB 3arpsAi3HEHUA, MOCTYNAOLWEro B Py4bMu.

° B-quBeprIX, Mmaponorn n cneunaanctol no moaeiMpoBaHUMIO aTMOC(I)epr 3aMETUNN HEAOCTATKU B
npeacrasiaeHnn rmaponorn4yeCknx npoueccos B permoHa/ZibHbIX U rnobanbHbIX moaenax aTMOC(bepr.

e [lpumepsbl nogaepxmnaaembix N'MC makpomacwTabHbIX TMAPONAOTMYECKUX MOAEIEN BKAKOYAIOT MOAENN,
pa3spaboTaHHbie Vorosmarty et al. (1989), moaenb VIC (Wood et al., 1992) n Macro-PDM (Amell, 1999). 31u
MOLENN ABNAIOTCA COBPEMEHHbIMU UMHCTPYMEHTAMM OLEHKMN BOAHbIX PECYPCOB PErTMOHANBHOIO U
KOHTMHEHTa/NIbHOro macliTaba.



OCHOBHblIe MoOHATUA.

* Moaenu — 370 ynpolleHHoe npeacTtaBaeHue peasbHocTu!

e O6bIYHO — NPOCTOMN U BbICTPDLIN, MO CPABHEHUIO C PUBUYECKMMM MOAENAMM,
crnocob oueHnTb BANAHME Pa3/INYHbIX CTPaTErnMim ynpaBaeHums

* Moaenun Habpanu NonNyaapHOCTb BO BCex chepax HayKM C KOHLLA XXro BeKa

* [naBHasa uaea ruaposIorM4eckMX Moaenen: 3a onpeaeneHHbln nepuos,
BPEMEHMU, MPUTOK MACCbl B onpeaeneHHbie 06bEM byaeT paBHATbLCA
pacxody 13 aToro o6bEMA NIKOC UBMEHEHME BHYTPU 0OBbEMA

* YpaBHeHUE nameHeHuss obvéma: /=0 + AS



TUMNbl TMAPONOTNYECKUX MOAENEN

* IMNUPUYECKMNE — KOHLUENTYyabHble — PU3nyeckme
* LlenbHble — pacnpeaeneHHble

e [leTEpPMUHUCTCKME — CTOXACTUYECKMUE

* OAHOMOMEHTHbIE — HEMPEPbIBHbIE

* [nobanbHble - JIoKanbHblE



IMMNUNPUYECKME — KOHLLENTYA/IbHbIE -
PU3InNYecKkme

* IMnNmpuyeckune - EAMHUYHbBIN rnaporpad, CToxactTuyeckme moaenmu

e dnsnyeckme Nam TeopeTnyeckme — UCNoAb3yTCa pusnyeckme
3aKOHbI, KOTOPbIE OMUCLIBAIOT Pa3/INYHble PEHOMEHDI.

* YpaBHEHUA HaBbé — CTOKca — cuctema anddepeHumanbHbIX
YPaBHEHMI B YaCTHbIX MPOU3BOAHbIX, ONUCbIBAlOLWAA ABUMNKEHUE
BA3KOMN HbIOTOHOBCKOM XMAKOCTU — pelleHna HeT! Ncnonb3yeTcs
yucsieHHoe mooenuposaHue

* KoHuenTyasibHble MOAENN 3TO MPOMEXKYTOYHAA CTYNEHb MeX Ay
dU3NYECKMMUN N SMNINPUYECKUMMN, NCNONb3YIOT GU3NYECKME 3aKOHDbI,
HO B O4eHb YNPOLLEeHHON popMme.



Iﬂ,eTepl\/\l/IHl/ICTCKI/le — CTOXaCTnyecCkume

* Black box TonbKO AaHHble BXOAHbIE U BbIXOAHbIE, CBA3N MEXAY HUMU HEe
PACCYNTBLIBAIOTCA HANPAMYIO — CTaTUCTUYECKNE MOAOENN

 White box npoTMBOMNONOXKHOE NpPeAblaAyLIMM MOAENAM, CBA3U MeXAy
napameTpamu TOYHO U3BECTHbI - AETEPMUHUCTCKUE MOAENN

* Grey box kombuHauua us white and black box, n pmnsnueckmne popmynbl 1
AQHHbIe UCNONb3YIOTCA AN1A MOAENTMPOBAHMA

e [leTepMUHUCTCKME MOAENN MO CYyTU NPU oAgHOM Habope UCXOAHbIX AaHHbIX
BCcerga npous3sodAaT oauH Habop BbIXOAHbIX AAHHbIX

e CTOXacTUYeCcKMe  MOAeNnnM  Y4UTbIBAlOT  BEPOATHOCTHOE  pacnpeneneHue
napameTpoB MOZAe/In B 3aBUCUMOCTU OT BPEMEHU M 3HAYEHUIN ApYr Apyra



LlenbHble — pacnpeaeneHHble

* Moaenb HBV moaenvpyeT Becb =
H6accenH pekn Kak eanHoe Lenoe,
HEe MCNO/Ib3ys Pa3buMBKY Ha CETKY |
nnu noa-6accenHbl. U3 mMMHyCOB -
notepsa MHGopmauuu

* Hanpumep moaens SWAT nnu
SWIM ncnonb3yeTt pa3buBKy Ha
noa-b6accenHbl U rMAPOTONDI ™ ™ Y™

* Mogenb MIKE SHE — paboTtaet Ha
pPerynapHou ceTke

river routing
(water, N, P, sedimenls) lateral flows vegetation growth

; aggregation of ; water, N, P cyding,



e/NlbHble — pacnpeaeneHHble

Spatial discretization in rainfall -runoff models
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PacnpeageneHHble

* [loNIHOCTbIO pacnpeaeneHHble MoAenu noapasymesatoT pasbumBKy
BCEro IOMeHa Ha CeTKY 3/1IeMeHTOB

* OcHOBaHbI Ha peweHnn agnddepeHUnanbHbIX YPABHEHUIN C YAaCTHbIMMU
NPOnU3BOAHbIMU

* C nOMOLW,bIO YNCNEHHOINO MOAENNPOBAHUA — YPABHEHMA PELLUAOTCA B
Kaxaomn auenke (paabl Tennopal)

* CUNbHO 3aBUCAT OT Ha4a/IbHbIX U NOrpPaHNYHbLIX ycnosmﬁ

* BbicoKue TpE6OBaHMFI MO Ka4yecTBsy N KOJINYHeCTBY BXOAHbIX AdHHDbIX —
BbICOKOE pa3pelieHmne HeO6XO,£I,l/|MO ANA HAC/NEeHHbIX MeTO,EI,OB!

* Kannbpauua npobnematmyHa



OAHOMOMEHTHbIe — HenpepbliBHbIE

* HenpepbiBHble MOAENN CUMYINPYIOT NpoLecchbl 6e3 nepepbiBOB BO
BPEMEHUN — KAMY/IATUBHOE NpeAcTaB/ieHne rmapo/IorMyeckmnx
npoueccos

* O4HOMOMEHTHbIE CUMYAUPYIOT onpeaenéHHoe cobbiTue: Hanpumep,
NpoeKTHble ocagku (design storm), 4Tobbl M3Yy4NUTL KaK BaccelH peku
BefET cebAa B yC/10BMAX BOSHUKHOBEHUA 0CaJKOB



[ nobanbHble — JIoKanbHble

* MacwTab npumeHeHnAa: Moaenn Mmoryt oxBaTbiBaTb BECb 3EMHOM
Wap M CUMYIMPOBATb MOBaNbHbIN TMAPONOTNYECKMUN LUK NN
NMPUMEHATCA ANA OYEHb IOKA/IbHbIX NPObEM — HanpMmep NepeHocC
3arps3HAOLWMX BELLLEeCTB € ¢/X nonen B peyHom CTOK

* [nobanbHble moaenun: WaterGap — Water Global Assessment and
Prognosis

* Ectb rnobanbHble moaenn B COCTaBe APYrux moaenen, Hanpumep
LPJm| — rn@nbHaa BermtaumMoHHasa moaeno.


didovets
Sticky Note
б


[MApONOrMyeckoe mMoaenmpoBaHme
NnpOoLEeccos

* Ocaaku

* UcnapeHune pmnsnyeckoe

* TpaHcnupauma (bnonornyeckoe ncnapeHme)
* 3aaepKaHue NoJsIorom neca

* [loBEpPXHOCTHbIN CTOK

* JlaTepanbHbiN CTOK

* [log3emHbIN CTOK

* PeyHou cTOK

* TaaHWe cHera/negHNKOB

* Buo-xmmunyeckme npoueccobi!

Evapotramspiration

Channel Flow



Bbibop moaenn.

* Kakon pn3nyecknim npouecc mbl XOTUM MOAENNPOBATL ?
* Kak 1 KTo byaet ncnonb3oBatb moaesnb?

e KauecTBo 1 KOIMYECTBO UCXOAHbIX AaHHbIX

* Kauectso moaenu, NCtopusa ee npUMeEHeEHUA
 (noctaTouyHasn) NpocTtota mogenu

* AHanus3 HyBCTBUTE/IbHOCTU MOo4denu



[Ton BbIBOPE Moaenen LenecoobpasHo
VUNTbIBATb CAeayiolme GakTopbl U KPUTEPUN:

e 0OLLLAA 3a4a4a MOAENNPOBAHNA: TMAPONOrMYEecKoe
NMPOrHO3MpPOBaHUE C OLLEHKOM aHTPOMNOreHHOro BO34eNCTBMA U
BANAHNA USMEHEHUA KNMMATa Ha eCTEeCTBEHHbIN TMAPO/IOTNMYECKUA
PEXKUM;

* BUJ, CUCTEMbI, KOTOPAA MOAENUPYETCA: Manbln Bogocbop,
BOJOHOCHbIN FTOPU3OHT, YY4ACTOK PEKU, BOAOXPAHUNNLLE UNN KPYTHbIN
baccenH;

* MOAeNnpyemMbln TMAPONOTMYECKNUN SNEMEHT: NAaBOAKMN,
cpeaHecyTouYHble pacxoabl, CpeaHeMeCAYHble Pacxoabl, YPOBHMU
rPYHTOBbIX BO/, KA4eCTBO BOAbI U T. A.;



[Ton BbIBOPE Moaenen LenecoobpasHo
VUNTbIBATb CAeayiolme GakTopbl U KPUTEPUN:

* KIMMATUYECKUE U DU3NKO-TeoTPaPUUYECKME XapaKTEPUCTUKM
Boaocbopa;

* HaAnyme ceBeaeHUM OTHOCUTENIbHO TUMA, A/IMHbI U Ka4ecTBa AAHHbIX,
HeobxoaAMMbIX ANA KAaIMBPOBKM N GYHKLMNOHUPOBAHUA MOAENN;

* NMPOCTOTA MoAde/ 1IN B TOM, HTO KaCaeTCA CNOKHOCTU N NMPOCTOTHI
NPUMEHEHUA;

* BO3MOHasa He0bXoAMMOCTb NepeHoca NapameTpoB MOAENN,
NOJIlYYEeHHbIX ANA Manbix bacceMHoB, Ha bonblune Boaocbopbl;

* CNOCOBHOCTb MOAENN K YyAOOHOMY OOHOBNEHUIO MPUMEHUTENBHO K
TEKYLWMUM TMAPOMETEOPOIOTMYECKUM YCAOBUAM.



[lomeHeHne moaenu.

* 3a4aHune

* [locTaHOBNEHUe Uenu

* BXoAHble AaHHble

* KOMNbIOTEPHbIE pecypchbl

* Boibop TMNa mogenu

* Bbibop KOHKpEeTHOW moaenm
* [loarotoBKa moaenu

* KannbpoBKa moaenu

* OueHka moaenu

* [IporoHka cueHapuves



PYKOBO/CTBO MO BbIOOPY M MPUMEHEHUIO
KOHUENTYa/IbHbIX MOAENEN B Pa3/IMYHbIX
"MAPONOTNYECKUX CUTYALLUAX

B AOKYMeEHTaUunnN HECKONbKUX MmexaAyHapoaHbixX npoekTtos BMO,
BbINOJIHEHHbIX € 1970-X roaos, a UMEeHHO:

a) B3aMMHOE CPaBHEHME KOHLEMNTYa/IbHbIX MOAEeNEN, NCNONb3YEMbIX
npu onepaTMBHOM FMAPONOrMYecKoM nporHo3mnposaHmm (WMO, 1987);

b) B3aumHoe cpaBHeHUe moaenen cToka BeceHHero nonosogbsa (WMO,
1986);

C) UMUTUPOBAHHOE B3aUMHOE CPaBHEHME TMAPONOTUYECKUX MOAE/IEN B
pexume peanbHoro spemeHn (WMO, 1991a).



OueHnBaHMe NapameTposB

Obwme meToabl OUEHUBAHUA AN NAEHTUDUKALNN NAPaMETPOB,
MHOrAa Ha3biBaemMble KannbpoBKOM moaenmn, pa3paboTaHbl ANS
LLIMPOKOro Anana3oHa AMHaMmKu4Yeckmux cuctem. OnbIT NOKasan, uto
ycrnex sTMX MeTo0B 3aBUCUT OT HA/IMYMA aleKBAaTHOM MHPOPMALIMH,
KacatoLllenca CBOMCTB CUCTEMDI, U OT BUAa PYHKLMU BAUAHNA NN
peaKkuumn Ha UMMNY/bC.

CyLlecTBYIOT ABa OCHOBHbIX NOoAXoAa K KannbpoBske.



,ﬂ,Ba OCHOBHbIX NMOAXO0Ad4d K Kaﬂl/l6pOBKe.

* B nepBom noaxoae matematnyeckana moaesib obbegnHAeTcaA C
NAHHbIMM, YTOObI BbIMONHUTL NAapaMeTPMU3aL Mo CUCTEMbI NPU
HeMn3BEeCTHbIX KoapPpumumnmeHTax. Takaa 3aga4a OTHOCUTCH K KaTeropmu
HEKOPPEKTHO NOCTaBAEHHbIX 0OPATHbIX MaTEMATUYECKUX 333,
KOTopble TPYAHO pewmnTb. B inHeMHom cnydyae moxeT noTpeboBaTbCA
obpalleHne maTpuubl. Takme pelleHna O4eHb YYBCTBUTEbHbI K
HETOYHOCTAM AaHHbIX. OHM NPUBOAAT K HECTAOU/IbHLIM U
MHOeCTBEHHbIM pewleHuam. ONTUMYM, HaMAEHHbINA C NOMOLLbIO
ONTUMM3NPYIOLLLErO NPOrpaMmmHoOro obecnevyeHuns, MoxKeT bbiTb
CKOpee JIOKaJ/IbHbIM, Yem rNob6abHbIM.



,ﬂ,Ba OCHOBHbIX NMOAXO0Ad4d K Kaﬂl/l6pOBKe.

* Bropou noaxoa npeactaBadaet cobom sKCnepuMeHTbl € Pa3NNYHbIMU
KOMBUHAUMAMM 3HAYEHUN NAPAMETPOB C LLEe/Ibl0 MUHUMMN3NPOBATD
NI MAKCUMM3UPOBATb MPUHATLIN KPUTEPUN ONTUMU3ALUMN.
MHoro4uncneHHble noaxoabl 6bian padpaboTaHbl cneumasincTamm no
NPUKAAQHON MaTeEMATUKE NMPUMEHUTENIBHO K MMHUMM3ALIMU YMCAA
BbIYMCNEHUN, HEOOXOAMMbBIX ANA ONTUMMU3ALUN 3HAYEHUN
napameTpoB. B rmgponornm npumeHaoTca rpaaueHTHbIe U
HerpagneHTHble MeToAdbl. AJEKBAaTHOCTb PELUEHUA MOMKET B
3HAYNTENbHOMN CTEMEHU 3aBUCETb OT KPUTEPUEB, NCMONb3YEMbIX NPU
aHanuzse. 3Ha4YnTeNbHOE YNCNO TaKUX Kputepues Obls10 pa3paboTaHo
M npeacrtasaeHo B npoektax BMO (WMO, 1986, 1987, 1991a). Ux
MOHO peKoMeHA0BaTb AN 00Lero ncnoab30BaHMUA.



[TpMHUMMbI ANA onpeaeneHna napameTpoB
KOMMAEKCHbIX, KOHUEeNTYa/IbHbIX TMAPON0MNYECKNX

Mo lenen.

* Cne,u,yrou.l,me NPUHLUUMNBI PEKOMEHAYIOTCA ANA OnpeneneHnA NapaMmeTpos
KOMNNEKCHbIX, KOHUENTYAJ/iIbHbIX TMAPO/TIOTMY4EeCKNX moaeneun, COCToAanx
U3 HECKOJIbKNX KOMIMOHEHTOB.

»pa3genbHoe TeCTMPOBaHNE KOMMOHEHTOB MO/AE/IN C UCMNOJIb30BaHMEM
BCEWN AOCTYMHOW SKCNEPUMEHTANbHOUN U HaYy4YHOMN MHPOPMALNN. XOPOLLO
M3BECTHO, YTO NPU onpeaeneHnmn Bcex 6e3 NCKAOYEHMA NAapPaMeTpoB
Mmoaenun nocpeacTsoM ONTUMKU3ALMKM BO3MOXKHO NOJSIYyYEHUE HepeanbHbIX
3HA4YeHU NapaMeTPOB, MHOTAA AaXKe BbIXOAALWMX 33 Npeaenbl Ux
dU3NYECKMX TPaAHUL,. ITO NPOUCXOAUT B TOM C/ly4ae, KOraa HeEKOTopble
3/IEMEHTbI MOAENUN COAEPHKAT CUCTEMATUYECKUE OLLMOKKN, KOTOpPbIE
BNOCNEACTBUN KOMMEHCUPYIOTCA BHYTPM moaenun. [insa Toro 4tobol
n3berkatb TaKNX CUTYaALMIN, PEKOMEHAYETCA Pa3ae/ibHO onpeaenaTb
napameTpPbl KOMMAEKCHbIX KOHLENTYaIbHbIX MOAENEN ANA KaXKA0oro
OCHOBHOIO KOMMOHEHTA, a He MobanbHO;



[TpMHUMMbI ANA onpeaeneHna NnapameTpoBs
KOMMAEKCHbIX, KOHUEeNTYa/IbHbIX TMAPONOTNYECKNX

Mo lenen.

»1CNo/Ib30BaHMe ANA KanNbpoBKM Modenen AaHHbIX He MeHee Yem 33
TPEeX/IETHUIN Nepuoa U APyroro Nnepruoaa BPEMeEHM aHANOTNYHOM
NPOAO/IKUTENBHOCTU ANA BepuPmnKaumum mogenu. Nepmoabl AnA
KanInbpoBKM 1 BepndPUKaumm cnegyeT BbiIbMpaTb TaKMm ob6pasom,
4YTOObI OHM OTParKanm xapaKTepHblie ycnosmsa GOPMMNPOBAHUA CTOKA,
HanpMmep NaBOAOK, BbI3BaHHbIN A0 AAMU; NONOBOAbE, BbI3BAHHOE
CHEroTasiHMeM, U HU3KUIN CTOK;



[TpMHUMMbI ANA onpeaeneHna NnapameTpoBs
KOMMAEKCHbIX, KOHUEeNTYa/IbHbIX TMAPONOTNYECKNX

Mo lenen.

> B TeX C/Iy4yasx, Korga ruaposiormyeckuin pexxmum bacceirHa HaxoamMTcs
noa BANAHUEM aHTPOMOreHHbIX BO3AEUCTBUN, PEKOMEHAYETCA
KannbpoBaTb MOAENb MPUMEHUTENBHO K YCJIOBUAAM €CTECTBEHHOTO
peXnma CToKa. BnocneacrBmm 3Ha4eHMUA HEKOTOPbIX MAPaMeTpoB
MOTYT ObITb U3MEHEHbI A1A TOro, YTOObI YYUTbIBA/IUCH
aHTPOMNOreHHble Bo3aencTeus. [poBepka NnapameTpoB Moaenmn
NO1IXKHa ObITb BbINO/IHEHA NO PenpPe3eHTaTUBHOMY Nepuoay, He
3aTPOHYTOMY AeATE/IbHOCTbIO YeN0BEKa.



[TapameTpbl TMAPOANHAMMYECKNX MOAENEN

* [TapameTpbl rMAPOANHAMUYECKNUX MOAENEN MPEeaCcTaBAAIOT cobou
XapPaKTEPUCTUKM BaccenHa, Hanpumep LEePOXOBaATOCTb CK/IOHOB U
peyHoro pycna, dUnbTpaUuMOHHAaA CNOoCOOHOCTb MOYBbI U MOPUCTOCTb

noysbl. B npuHumne, Bce 3T napameTpbl UMEOT PU3NYECKYIO OCHOBY
M onpeaenstoTcAa No AaHHbIM NOJIEBbIX USMEPEHUN, A HE

nocpeacTtsom ontummsaumm. OaHaKo Ha NPaKTUKe 3TO He Bceraa
BO3MOMHO.



[TpMeHeHMne Pa3anYHbIX JaHHbIX HA3EMHbIX U
CMYTHMKOBbIX HabatoaeHnn. KnnmaTtmdeckme H6asbl
NaHHbIX.

CTaHUMOHHbIE KIMMATUYECKme
NlaHHble

NHTepnonnpoBaHHble
KAIMMaTU4YeCcKMne AaHHble B rpma
dopmarte

[laHHble peaHa/in3a

CnyTHUKOBbIe AaHHble

NcTouHuK: https://www.climateurope.eu/climate-observations-a-first-definition/



Knnmatumyeckme 6a3bl JaHHbIX - HabAtAeHUS

[aHHble co cTaHumn/WMO

* HeperynapHoe pa3pelleHmne, NponycKku,
OLLUMOKM

* PasnnyHbIM popmart

[Tpnmepbl:
e European Climate Assessment &

Dataset project
* NOAA Database



KanmaTtmyeckme Hasbl AdHHbIX - CTaHUMOHHDbIE

HabaoaAeHWS

European Climate Assessment
&
Dataset project

www.ecad.eu

lrndeecdst

Sectorial Climate Services
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KanmaTtuyeckme 6a3bl ANaHHbIX - CTAHUMOHHDbIE

HabaoaeHWS

NOAA

https://www.ncdc.noaa.gov/cdo-web/ — Mapping Tool

& Daily Observationa

&

X

C | & Secure | https://gis.ncdc.noaa.gov.

- @ Daily Observational Data Map

Results ¥

Download Station List &, Greentnd Soa

S Layers
[ selectall

[] AcATA, RS

Station ID: GHCND:RSMC0023
Station Type: W/
Period of Record: 1 12-01 to 201

[] ALEKSANDROVSKOE, RS

Station ID: I

Station Type: \/
Period of Record; 1° 1-01 to 2018-05-04

] ANTIPAJUTA, RS

Station ID: GHCND:RSMO0023
Station Type: \
Period of Record: 1959 2 to 2018-05-04

O

BAJKIT, RS

< View Station Details

Station ID: GHCND:RSMC0023
Station Type: \/n
Period of Record: 1 1-01 to 201

O

BEREZOVO,RS

Station ID: GH(
Station Type: \
Period of Record: 1923 0103 to 20190504

O

BOR, RS

Station ID: GHCND:RSMC00238584
Station Type: WMO

Period of Record: 1 1-01t Indian Ocean

Clear Results
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https://www.ncdc.noaa.gov/cdo-web/

KnnmaTtmndeckme 6a3bl AaHHbIX — CTAHLUMOHHbIE

HabaoaeHWA

Asian Precipitation-Highly Resolved
Observational Data Integration
Towards Evaluation of the Water
Resources

APHRODITE

http://aphrodite.st.hirosaki-u.ac.jp/

APHROD‘IT‘E:S Watg:r Resour;:{es‘

Scope

Products

Conditions and Policies
Project Members
Publication List

Links (acknowledge)

TODics eceocoe

© 2019.04.19 We released V1901(MA) daily precipitation and climatology.

© 2019.03.29 APHRODITE-2 funding ended. You are welcome to send comments/questions at
aphrodite.precinfo@gmail.com; however, our support will not be as frequent as we were.

© 2018.11.13 We wil have a maintenance of the web server from 9:30 to 10:30 JST (0:30-1:30 UTC) on
13 November. We apologize for the inconvenience in advance.

© 2018.11.09 We released V1801_R1(MA).

© 2018.09.27 We released V1801_MA, V1101EX, V1808_MA (temperature), and APHRO_JP (V1207R3).

About APHRODITE




Knnmatuyeckme 6asbl JaHHbIX CETOYHble HabatoaeHs

APHRODITE

Monsoon Asia: APHRO_MA

Middle East: APHRO_ME

Northern Eurasia(Russia): APHRO_RU

Combined Eurasia: APHRO_PR

Japan hi-resolution: APHRO_JP

Daily mean temperature(Monsoon Asia): AphroTemp

http://aphrodite.st.hirosaki-u.ac.jp/

APHROD‘JIT‘E"S‘ Water Re‘sourc‘es‘

> SITEMAP | > JAPANESE

Scope Topics

Products © 2015.04.19
.. w © 2019.03.29
i Conditions and Policies

: © 2018.11.13

i Project Members
= ; © 2018.11.09

i Publication List
© 2018.09.27

Links (acknowledge)

We released V1901(MA) daily precipitation and climatology.

APHRODITE-2 funding ended. You are welcome to send comments/questions at
aphrodite.precinfo@gmail.com; however, our support will not be as frequent as we were.

We will have a maintenance of the web server from 9:30 to 10:30 JST (0:30-1:30 UTC) on
13 November. We apologize for the inconvenience in advance.

We released V1801_R1(MA).

We released V1801_MA, V1101EX, V1808_MA (temperature), and APHRO_IP (V1207R3).

About APHRODITE




KnnmaTtnyeckume 6asbl AaHHbIX — CETOYHbIE HabtoaeH WS

Deutscher Wetterdienst CLIMATE &
E Wette Kiim <r Hand WEATHER G RESEARCH OUR SERVICES ABOUT US

The Global Precipitation
Climatology Centre
(GPCC)

https://www.dwd.de/EN/
ourservices/gpcc/gpcc.html
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KammaTuyeckme 6a3bl AaHHbIX - peaHanms

e KombuHauma cumynaumm NTM mn PKM n HabatoA4EHHbBIX JaHHbIX

* bo/siblIOE KONMMYECTBO KAMMATUYECKUX MEePEMEHHbIX

* be3 NponyckoB M BbICOKMM MPOCTPAHCTBEHHbLIM U BPEMEHHbLIM pa3peLlleHnem
e KauyecTBO 3aBMCUT 1M OT MOAENM U OT Ka4yecTBa HabMOAEHHbIX AaHHbIX, MO

ROTOPbIM BbINMOJIHAETCA KOPEKTUPOBKA



AMmaTunyeckme 6a3bl AadHHbBIX

ATC

2007 2000

WATCH

Watch Forcing Data 20th century
WATCH-Forcing-Data-ERA-Interim

http://www.eu-watch.org

Od

SIXTH FRAMEWORK
PROGRAMME

PRIORITY 6.3
Global Change and Ecosystems

Project Duration:
01.02.2007 - 31.07.2011

Water and Global Change

The Global Water Cycle is an integral part of the Earth System. It plays a central role in
global atmospheric circulations, controlling the global energy cycle (through latent heat)
as well as the carbon, nutrient and sediment cycles. Globally, the supply of fresh water
far exceeds human requirements. However, by the end of the 21st century, these
requirements begin to approach the total available water. Of course, regionally, the
water demand - for agriculture, and domestic and industrial use - already exceeds
supply (o

This Integrated Project Water and Global Change (WATCH, 2007-2011), funded under
the EU FP6, brought together the hydrological, water rescurces and climate communities
to analyse, quantified an predicted the components of the current and future global
water cycles and related water resources states; evaluated their uncertainties and
clarified the overall vulnerability of global water resources related to the main societal
and economic sectors (read more about the work).

18 of the world’s major river basins

The final report of the Water and Global Change programme (WATCH), an extensive
analysis of the world’s water resources, was made available on October 13, 2011,
significantly expanding our understanding of climate change and land use impacts on
the global hydrological cycle. Read

EU WATCH 2007 - 2011 | Contact

Recent

> Read our Technical Reports

This project is co-ordinated by

Centre for
Ecology & Hydrology

Centre for Ecology and Hydrology
Wallingford, United Kingdom

EWABENINBEN-

Wageningen UR, Earth System
Science and Climate Change group
Wageningen, the Netherlands

Importance of WATCH

Providing policy makers with a
consistent and clear assesment of
flows, floeds and drougths for
present and future scenaric's,



KnnmaTtuyeckme 6a3bl AaHHbIX

Data generated in 2 tranches with slightly different methodology: 1901-1957 and 1958-2001. 5

variables are it 6 hourly resclution and 5 variables are at 3 hourly resolution.

S Tair \WFD_

WATCH Psurf_WFD_

. Qair WFD_

- Rainf WFD CRU
e Snowf WFD_CRU

Watch Forcing Data 20th century """ Wind_WFD_
WATCH-Forcing-Data-ERA-Interim WATCH Forcing Data e LWdown WFD_
SWdown_WFD _
SN Rainf_ WFD_GPCC_
http://www.eu-watch.org RS onT WED GPCC
¢ Rainf WFD_CRU___|
¢ Snowf WFD_CRU |



KnnmaTtuyeckme 6a3bl AaHHbIX

) CbsaMIPs Data Sear %

C @ securs | hitps://www.earthsystemcog.org/sezrch/obsamipss @ v

OBS4MIPs — HabnoaeHus ¢

ANA NMMPOEKTOB MO

Obs4MIPs

Home AboutUs Governance ContactUs

You are al the CoG-CU node
Technical Support

| Institute + |
Enter Text: 0 Search Reset |Display| 10 v |results perpage [ More Search Options |
| Instrument + |
CPaBHEHUNHO RKANUMATUHECKNX \Zie Fraquency ¥
| Realm + | Show All Replicas Show All Versions Search Local Node Only (Including All Replicas)
| Variable + | Total Number of Results: 88
\YJ -1-2 3456 Next>>
M O ej'l e M Ta K M X K a K ‘ I\/I | P 5 Variable Long Name - Please login to add search results to your Data Cart
) Expert Users: you may display the search URL and return results as XML or retumn results as JSON
m =
Air Temperature (4] 1. obsdMIPsIUP.XCO2_CRDP3.xco2.mon
Air Temperature Number of Sala_ Nc?cﬁoesgfﬂata‘l ceda.ac.uk
Observations (2) srsion: § .
. Total Number of Files (for all variables): 1
g AlzzT:en‘lperature Standard Full Dataset Services: [ Show Metadata] [List Files] [ THREDDS Catalog] [WGET Script]| [summary]
mor
. 2. obsdMIPs.JUP.XCH4_CRDP3.xch4.mon
el Tgmperamre Ll el Data Node: esgf-data.ceda.ac.uk
cbservations (1) Version: 100
Air Temperature standard Total Number of Files (for all variahles): 1
A pX I/] B ﬂ‘a H H le B O p M aTe error (1) Full Dataset Services: [ Show Metadata] [ List Files] [ THREDDS Catalog] [WGET Script| [summary ]
" AT ‘195'[‘]’50' Og‘ma' 3. obsdMIPs UOE ARC-85T-1-1.mon
i nm {3) Data Node: esgf-datal.ceda.ac.uk
Ambient Aerosol Optical Version: 1
Thickness at 550 nm Number of Total Number of Files (for all variables): 1
f Observations (1) Full Dataset Services: [ Show Metadata] [List Files] [ THREDDS Catalog] [WGET Script]| [summary ]
n C Ambient Aerosol Optical 4. obs4mips.NASA-JPL.GNSS_RO.zg.monClim
Th\c_kn_ess at 550 nm Standard Data Node: esaf-data.ipl.nasa gav
(B T Version: 20160601
Ambient Aerosol Opfical Total Number of Files (for all variables): 1
Thickness at 550nm Mumber of Full Dataset Services: [ Show Metadata] [List Files|] [ THREDDS Catalog] [WGET Script| [LAS Visualization ] [summary] [ Globus Download ]
Observations (1) TR0
Ambient Aerosol Optical 5. obsdmips NASA-JPL QuikSCAT.uas.mon
Thickness at 550nm Standard Data Node: esgf-data.jpl nasa gav
RN i ~ Version: 20120411




KnnmaTtuyeckme 6a3bl AaHHbIX

Air Temperature

NetCDF Format

Network Common Data Form

Time

-7

-
Tﬂngitude

MNcTouHuK: https://geoserver.geo-
solutions.it/edu/en/multidim/netcdf/netcdf basics.html



Kanmatmyeckme 6a3bl AdHHbIX — NPOoerKuUnNN N3SMEeEHEHINA
RJANMATa

e JlaHHble TnobanbHbIX LnpKrynaumoHHbix moaenen — CMIP5,CMIP6 «[MpoeKT no
CPAaBHEHUIO KIMMATUYECKUX MOLENEN Y

* JlaHHble perMoHann3npoBaHHbIE C MOMOLLBLIO PeroHanbHbIX LIMPKYAALMOHHBIX
Mopgenen — CORDEX «[MpoeKT no rnobanbHOM permoHann3aumm gaHHbIX KAMMaTUYECKUX

mogenen» - 14 rnobanbHbIX PErMoHoB

AFR (58)  ANT (8) ARC (15) AUS (4) CAM (21)

EUR (51+57) MNA (2+7) NAM (1+9) SAM (26)  SEA (6)

EAS (10)

WAS (40+3)




KamaTtunyeckme 6asbl AdHHbIX — NPOoerKuUnNN N3SMEeEHEHINA

RJANMATa

Lawrence Livermore National Laboratory (DOE)

° ? " | Jet Propulsion Laboratory (NASA)
rlﬂie I'IOJ'IyL{ UTb luia HHbIE Ca al ESG F ) German Climate Computing Centre (DKRZ)
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— USGS SRTM Mission Summary —

https://Ita.cr.usgs.gov/srtm/mission_summary

—  Why Map the World with Radar —
https://Ita.cr.usgs.gov/srtm/why_map_world

— SRTM Data Distribution Policy —
https://Ita.cr.usgs.gov/srtm/data_distribution_policy

— Interferometry and SRTM - An Overview —

http://dwtkns.com/srtm30m/

Tile Downloader

https://Ita.cr.usgs.gov/srtm/interferometry_overview

http://opentopo.sdsc.edu/datasets — Coverage Maps -

ting yOpesTop s

https://Ita.cr.usgs.gov/srtm/coverage_maps

P—— _ SRTM Image Gallery -
e https://Ita.cr.usgs.gov/srtm/imagegallery
£ - — NASA JPL SRTM —

WS

2] g S https://www2.jpl.nasa.gov/srtm/mission.htm
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Europe's eyes on Earth

CORINE Land Cover

9 You are here: Home / Pan-European / CORINE Land Cover

CORINE Land Cover sein: User corner

w A & Technical library
\ i \:& ¥

\

Kj-l a C C a © How to access our data
| TR RN | T s
N ! X K 9 (¥R \\ Qs { an

\’\

* e
0‘1‘7”

| R @@ Factsheets
" 5, 8
o4* Use cases
CLC 1990 CLC 2000 CLC 2006 CLC 2012 CLC 2018 CHA 1990-2000
CHA 2000-2006 CHA 2006-2012 CHA 2012-2018

The CORINE Land Cover (CLC) inventory was initiated in 1985 (reference year 1990). Updates have been produced in 2000, 2006, 2012, and 2018. It
consists of an inventory of land cover in 44 classes. CLC uses a Minimum Mapping Unit (MMU) of 25 hectares (ha) for areal phenomena and a minimum
width of 100 m for linear phenomena. The time series are complemented by change layers, which highlight changes in land cover with an MMU of 5 ha.

" . Different MMUs mean that the change layer has higher resolution than the status layer. Due to differences in MMUs the difference between two status
ttps al ’ Cop e rn l C US e U layers will not equal to the corresponding CLC-Changes layer. If you are interested in CLC-Changes between two neighbour surveys always use the
L] L] .

pan-european/corine-land-cover
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Land Cover Types

X & W

Water Wetland Artificial  Tundra Permanent
bodies Surfaces snow and

GlobelLand30 PR

Grass  Barren Cultivated Shrub  Forests
lands lands land lands

Water bodies
Kingdom of thousands of lakes,

The largest country in the wat
I_( ’ I E i ( :( :O B Beaded Great Rift Valley lakes
The world's largest river basi

Description

RICPE120319765-5

Transferring data from 218.244.250.80...

http://www.globallandcover.com
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data user element

ESA DUE HOME

GLOBCOVER 2009

INFORMATION

User Partnership
User Workshops
SENTINEL 2 GlobCouer

MWBS 2018 Welcome to the European Space Agency GlobCover Portal
MWBS 2015
M MUAS 2018
MUAS 2015

News

FAQ

DUE DATA

ATSR World Fire Atlas
GlobCover
Kn a C C a Sentinel-2 Time Series Emulatior

The GlobCover Portal provides access to the results of the GlobCover project.

GlobCover is an ESA initiative which began in 2005 in partnership with JRC, EEA, FAO, UNEP,
GOFC-GOLD and IGBP. The aim of the project was to develop a service capable of delivering
global composites and land cover maps using as input observations from the 300m MERIS
sensor on board the ENVISAT satellite mission. ESA makes available the land cover maps, which

h tt . d . ; t cover 2 periods: December 2004 - June 2006 and January - December 2009.
p . u e- es r/ n . esa . /n Please see below the links to download the products.

page globcover.php
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Food and Agriculture Organization

I_I OLI B bl of the United Nations

About FAQ | In Action | Countries | Themes | Media | Publications | Statistics | Partnerships

English  Francais  Espaficl

Harmonized World FAO SOILS PORTAL
. A  Survey Assessment Biodiversity Management Degradation/Restoration = Policies/Governance Publications
Soil Database

Soil properties Harmonized World Soil Database v 1.2

Soil classification

Sampling and laboratory
techniques

30 arc-sec

FAO/UNESCO Soil Map

the Joint Research Centre of the European Commission (JRC)

- The Harmonized World Soil Database is a 30 arc-second raster database with
over 15 000 different soil mapping units that combines existing regional and
national updates of soil information worldwide (SOTER, ESD, Soil Map of China,
WISE) with the information contained within the 1:5 000 000 scale FAO-UNESCO Soil Map of the World (FAO,

of the World 1971-1981).
Harmonized world soil The resulting raster database consists of 21600 rows and 43200 columns, which are linked to harmonized soil
Kn a C C a database v1.2 property data. The use of a standardized structure allows for the linkage of the attribute data with the raster map

to display or query the composition in terms of soil units and the characterization of selected soil parameters
{organic Carbon, pH, water storage capacity, soil depth, cation exchange capacity of the soil and the clay fraction, total
and Databases exchangeable nutrients, lime and gypsum contents, sodium exchange percentage, salinity, textural class and
granulometry).

Other Global Soil Maps

Regional and National

h ttp -//W W W fa O O rg/ Soil Maps and Databases Download : Download viewer & data | Download data

Soil Profile Databases Publications : Harmonized World Soil Database

soils-portal/soil-survey/soil-maps- | | -
and-databases/en/





