‘D// Institute of Remote Sensing and Digital Earth

Chinese Academy of Sciences
RADI

V3amepeHue 800kbI ¢ Heba:.
Cucrema ETWatch u ee npumeHenue

By BuHrdaHr
Ph.D. Npodeccop

wubf@radi.ac.cn


mailto:wubf@irsa.ac.cn

Jdanorpancnupanus (IT) Q)

RADI

JdBanoTpaHcnupauus : TpaHCcnupaLuns pacTUTENbHOro NOKPoBa U UcnapeHue
BOAbl U3 MOYBbI

m OT —aT0 (pakTnyeckoe notpebneHne Boabl.
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ETWatch — onepanmonnas OT cucrema Q)
AUCTAHIIMOHHOI'O 30HANPOBAHMUSI
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m Banmpauma ETWatch ¢ ncnonb3oBaHneM nosesBbIX U3MEPEHUIN B pa3fnnyHbIX BUaax
mMecTHocTen: iccrnenosaHne cutyaummn B baccenHe p. Xau, B Kutae, «XKypHan
rmgposnornn»,436-437 (2012r.)

m ETWatch: Mogenun n metoabl. >KypHan AUCTaHUMOHHOro 3oHaMpoBanus, 2011r., 15(2)

m ETWatch: Metoabl kannbposku. XXypHan guctaHUMOHHOro 3oHamposaHus, 2011r., 15(2)

m ETWatch: Metoag mHoroypoBHeBOM MHTerpauum 3T aaHHbIX. XKypHan ANCTaHUMOHHOIO
3oHampoBanua, 2011r., 15(2)

m  OueHka n Banuagauma ucnapeHusi C NOBEPXHOCTU 3eMNU NyTEM UCMONb30BaHNSA
AncTaHunoHHoro 3oHamposaHus B CesepHom Kutae. IEEE >KypHan n3bpaHHbIX cTaTten B
npuknagHoOM Ha3seMHOM HabnaeHUn U AUCTaHUMOHHOM 30HAMpoBaHUN. KoHdepeHunsa/
CneuuaneHoe nsganme. 2010r., 3(3)

m MeTtog 6anaHca notpebneHns Boabl U ero npumMmeHeHne. XXypHan ANCTaHUMOHHOIo
3oHampoBanua, 2011r., 15(2)

m  OueHka 3 PEeKTUBHOCTU UCMONb30BAHNSA CESTbCKOXO3AANCTBEHHbBIX BOA U €€ NMPUMEHEHNE.
KypHan guctaHunoHHoOro 3oHampoBaHus, 2011r., 15(2)
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B OlfieMEeHTbl B IdHEepreTn4eCckom OanaHce NOBEPXHOCTM.
> Mopgenb cnektpa MHTEHCUBHOCTU U3ITy4YeHUs
» Mopgenb NoToKa Tenna B rno4yse
> AapoanHammyeckaa HEPOBHOCTb
> ATMOCJIEePHbLIN NOrPaHNYHbLIN CITOU
> EXepHeBHOe conpoTtueneHue noyvsbi(RS)
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ETWatch — onepanunonnasi MmoaeJib
TUCTAHIIMOHHOI0 30HIUPOBAHHUS
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Mapametp OnucaHue NcTouHnk AcHblih peHb O6nayHbIV AeHb
Rn PesynbTupytowasa pagnaumns RS+MeTteo o o
G MoTok Tenna B noyse RS o x
O
rs ConpoTtmBneHne no4sbl RS+MeTeo o C mopenbto conpoTUBIIEHNS
Nnoysbl
es Ynpyroctb HacbILWEHHOro napa MeTteo o o
ea [aeneHne BogsiHoOro napa MeTteo o o
ra AspoanHammyeckoe ConpoTUBNEHNE MeTeo o o
Z0m [nvHa aspognHamMuUyeckon HepoOBHOCTU RS o x
CtanpapTtumanpoBaHHbIn Haekc Pasnuunin o
NDVI RS o
PactutensHoro Nokposa (HOBW) C mogensto S-G
LST TemnepaTypa NOBEPXHOCTU 3eMIU RS o X
OTpaxartenbHasi CmoCoOOHOCTb MOBEPXHOCTU o
Albedo P P RS o
CONHEeYHOro nany4yeHus (anb6eno) C meTogom cunbTpoB
LAI " 7 RS o °
HAEKC NUCTOBOW NOBEPXHOCTU
A P C LAI-NDVI
OTHocuTENbHAdA BNaXXHOCTb, CKOPOCTb BETPA,
MeTteo KOI-BO 4YaCcOB COJTHEYHOIO CUSIHUA, MeTeo o o
napameTpbl aTMocdepHoe AaBneHune, TemnepaTtypa
BO3ayxa
Temnepatypa Bo3ayxa, CKOPOCTb BETPA,
ABL aTtMmocepHoe gaBneHne 1 BNaXKHOCTb RS o o

norpaHn4HbIX Crnoes

ETWatch-BxoaHble naHHbIE wwwradicasen




MeTo] esKeJHEBHOM OLIEHKH CIIeKTPa

HHTCHCMBHOCTH HU3JIYYCHUH
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Sunshine Factor (SF) base on cloud product

3Ha4deHue Knaccunpukauyms SF
0/1 AcHoe Hebo 1
11 Mixed Pixels 0.5
12 AI’Fostrantus or 0.6
nimbostratus
13 Cirrostratus 0.8
14 Cirrusdens 0.6
Bl ciear sk -
=-ixemxas 15 Cumulonimbus 0.2
- %Eiiﬂ:ﬁ:ﬁ 21 Stratocumulus or 0.4
it altocumulus

=  TpaguUMOHHO, AaHHbIE O KONIMYECTBE COSTHEYHbIX YacoB, NOJSTyYEHHbLIX C METEeOPOSIOrM4YecKnx
CTaHUWUM UCMOSb3YOTCA ONF pacyeTa pe3ynbTupytowen pagnauunmu.

m Tenepb, AaHHbIE O KONIMYECTBE COSTHEYHbIX YacoB, MOTyT ObITb 3aMeHeHbl 06naYyHomn
NHdOOpMaUUEN, NONTYYEHHOWN C reocTalMoOHapHOro MeTeoposiormyeckoro cnytHuka. OH gaet
Bbonee TOYHOE NPOCTPAHCTBEHHOE pacnpederieHne pesynbTUpPYLWeEN pagmaunum noBEPXHOCTH

m FY-2 — oBnayHbln NpoayKT, KOTOPbLIA UCNONb30Bancs Ansa onpeaeneHna N3MeHeHUs
COJTHEYHOro CBeTa KaXablh Yac Ha ocHoBaHuM ConHeyHoro cakTopa (CP).
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MeToa mapaMeTpU3aliii MOTOKA TEIJIA B IOYBeE
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MoaeanpoBanue IJIUHBI A3POIAHN
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Mopgeab ABL (ATMocdepHbIi MOrpaHUYHbIH CJI0H)

O MWcnoab3ys JaHHBIH MeTOd, Mbl MOKEM CHH3MTh YYBCTBHTEIbHOCTL ETwatch mo TemnoBbIx
XapakTepucTuk 3eMJd. MUcnoiib3ys JaHHbIe aTMOC(epHOro npopuis MmoJay4YeHHbIX B Ipouecce
TUCTAHIUOHHOTO 30HIHUPOBAHMNS, MO’KHO OIIEHUTH MPOCTPAHCTBEeHHOEe pacnpenesenue MH, a

3aTeM MOBBICUTH TOYHOCTEL DT Momenn.
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. Ts ciea'r X L"i”ciem" K:RHCEE&T: X SMEJ‘,E&T Xi Uciea'r:
Vsdaily = = Do To onr o

LAl ncnonb3yeTca Kak ckanapHas BenunyumHa, Ytobbl cBs3aTb COMPOTUBIIEHNE
NOBEPXHOCTM MOYBbI C OrPaHUYEHNAMU OKpYXKaloLen cpenbl, TaKUMK Kak
TemMmnepaTypa Bo3ayxa, gepuuunt gasneHua napa (VPD -0411).

I's, clear -~ COMPOTUBIEHNE MO4BLI B SICHbIN OEHb, BblpaXXeHHO€e 4yepe3 ypaBHEHNE
P-M.

SM — BnaXHoOCTb MOYBbI , Bblpa)eHHas Yepes JaHHble ANCTaHLMOHHOIO
30HANPOBaHMUSA

U — cKkopoCTb BETpa;

R, — pe3ynbrupyowas pagnaunsi NnOBEPXHOCTH



Moaeab CONPOTUBJICHUSA MOYBbI
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CpaBHeHue mexay namepeHHom AT un paccuntaHHou 3T

PaccuntaHHaa OT, ocHoBaHHaA Ha moaenu, UmeeT
3HAYNTENBHOE NMMHENHOE COOTHOLLEHMNE C waeHHon OT
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Baaugauua ETWatch Q/J

B PasnuyHble perMoHbl U pasnuyHbie YCNOBMUS NOYB
m  [1aTb cTaHumn namepeHnn notoka. EC, LAS (2007-)
m Bocewmb ctaHuyum B ropax (2001-)
m [lBa 6accenHa: baccenH p. Xan n TypdaH
Spatial scale Technique Daily (%)  Season (%)  Annual (%)
Field scale Soil moisture N/A 136 N/A
Field scale Lysimeter N/A 113 9.0
Field scale Eddy covariance 7.6 N/A 3.0
Village scale Soil moisture N/A 39 N/A
County scale S0il moisture N/A 3.7 N/A g
Sub-basin scale  Water balance  NJA N/A 3.8 - e
Basin scale Water balance  N/A N/A 1.8

BuHrdpanr By u gp. Banvgaums ETWatch c
NCNosib30BaHMEM MOSEBbLIX N3MEPEHUN B Pa3fNYHbIX
Buaax mectHocteu: iccnegosaHue cutyauum B
baccenHe p. Xan, B Kutae

XKypHan rugposnorun, 436—-437 (2012r.) 67-80

/MGMOpaH,D,yM BcemupHoro baHka u F'90:
Mwuccua no nposeaeHunto oueHkn B 2008:

Jaunbeie 9T ¢ ucnons3zoBanue ETWatch 6putn pazpabotansl
B 2002-2005rr. mns Gacceiina p. Xaii ( 1lkm= 1 mmkcens), ¢
oxgatoM 13 mpoBunimmu (30mM= lmoukcens). Jlaunueie IT
Takxke OblIM momydeHsl ucnonb3ys SEBAL B 2002-2005rr.
Bce ympaBieHuss pykoBOACTBa HPOTrpaMMON COINIACHIIUCH,
4TO [aHHBIC IIOJNy4YCHHbIE C ucmoiab3oBanuem ETWatch

bUIW JIY4IIC, X MPEANOYIN UCTIOJIB30BATh O3TU JaHHBIC




OcobeHHOCTN CUCTEMBI ETWatch%?

m B macwtabe baccenHa, exeaHeBHbIE
pe3ynbTaThbl

m CncrematndHoOCTb

m [IpegBaputenbHasa obpaboTka
NCMOJSIb3YEMbIX OaHHbIX

m BCTpOEHHbIE HOBLIE MOOENN U METOAb
m BHyTpeHHAA kannbpoBka
m KoHTponb KayecTBa



[IlpumeHeHne

www.radi.cas.ch



HpnMeHeHné ETWatch B Knra
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Approach of ET Management <2
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Naﬁ: 77777777777777777777777777777777 - Non-
Beneficial ET EEmSEIE =1 Beneficial ET
Manageable ET Unmanageable ET
ET

¢ ET Management has three elements: (1) reducing non-
beneficial ET (2) converting non-beneficial ET to beneficial ET
or (3) Increasing productivity of beneficial ET

¢ Increasing ET productivity will reduce water competition for
irrigation from other sectors and improve social well-being by
allowing water to be moved into higher value sectors.
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Cepust naanbix DT mo 0accerny p. Xau 1 km
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ExxemecssyHble cepun JaHHbIX DT 1o
Oaccerny p. Xau 1 kM, 2002-2010rr.
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2002-2010i% F OT *’E,E_J znczm? i :cnﬁ*{ :ncf&F EEEE_E. zcn_ﬁ F :m:_?-*;f 2008
g 6. 3 4 14 3. 96 7.1 3. 26 7. 79
28 11. 64 10, 33 11.23 9.8 9.91 i2.1
iR 23. 86 19. 81 2337 21.92 23. 37 24
47 48. 3 43,63 43.3 46. 03 44, 3¢ 43,18
3B 0.7 79.138 g4. 08 TG, 32 Ta. 87 7187 23
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55 3. 33 i 62. 5 347 32.63 67. 33 43
105 20. 83 3433 21.47 17. 38 18. 04 20. 68 -
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AT aBNseTcss OCHOBHbIM NMoTpebutenem
BOAbl HA ypoBHe baccenHa

m Tpu UCTOYHUKA SHEpPrua ans notpebneHnsa soabl
m [loTpebneHne BoAbI N3 CONHEYHOM 3Heprum (Hanp.:3T)
cocTtaBngeTt 98%.

MoTpebnenne Boabl 3 pasnn4YHbIX UICTOYHUKOB 3Heprum, baccenH p. Xan, 2002-2008rr. (108m3)

[ten Ll 003 | 2004 ) 2005 | 2006 | 2000 | 203 |Average
BT from solar energy W09 [1R04T | 1627, | 16161 (1632 4 [ 15994 | 1760.3 | 163L.6
Water consumption from mneral energy 30,9 A6 | 3LY 0.9 14091 4.9 | 4.9 31

Water consumption from biological enerey 0.8 0.4 0.4 0.8 |08 | 0.8 | 0.8 (.8
Total water consumption 15126 [1B36.1 | 1663.0 | 15578 (L6741 {16411 | 18020 | l66d.)




BoaHbi banaHc Ha OCHOBE NOTpebneHns
BOAbl B baccenHe p.Xau

Tyuxr (108m3) 2002 2003 2004 2005 2006 2007 iﬁﬁi %
Boaustii nerounni (1+P) 1320.2 1899.0 1764.8 15958 14488 1590.4 | 1603.1 |100.00%
Mprrrox 464 361 423 373 463 428 41.9 2.60%
Ocacu 1273.8 18629 17224 15585 14025 15475 | 15613 | 97.40%
Pacxon 1.8 218 371 249 139 171 19.4
®axTHteckoe MOTpeSIIeiHe Bob! 15115 1833.8 1661.8 1556.6 16727 1639.8 | 1646  |100.00%
C/x 9T 8422 9700 9196 8438 9023  889.9 894.6 54.30%
Jxco-wMaTISCKAS DT 6375 8324 7066 6710 7287  708.2 714.1 43.40%
BsToBoe HOTpe6erHe ROl 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.10%
Mpomsiunentoe notpeGneme 5ozt 30.9 306 349 409 409 409 36.5 2.20%
H3MenenHe 3aNaC0B BOALI S 1931 434 659 144  -2378 -665 -62.3

O CpegHuin nokasaTternb M3MeHeHust 3anacoB BoAbl — 6,23 mnpa. m3

O Cenbckoxo3ancteeHHas QT coctaBnsieT 54,3% Bcero notpebneHns oAbl

i
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MoneJb 0aJ1aHca pa3jaeJeHus IMoTpedisseMon
ﬂ pass pefnenpy,
BOHLI RADI

/ el / Boabl ycToiiuuBbIe 1 Y€JI0BEYEeCKOr0 NOTPe0d/IeH s

norped/sieMasi BOJAA UCIOJIb3YeTCsl 1Sl s KUSHU U
IPOU3BOACTBA, COXPAHAS IIPU 3TOM YCTOMYHMBOE pa3BUTHE
Environmental flows {— — OKpYKawIleu cpeabl.

ﬂ- —)»| Water storage Change

Tpu yciaoBus:

Uncontrollable ET  — —

>'pyHTOBBIE BOABI UCIOJIbB3YHTCH HE
Ype3MepHO

Human actual water

Human sustainable water consumption > IIpupoaHbIe IKOCHCTEMBI HE Pa3PylIeHbI
consumption (Target ET) (controllable ET)

| | »O0ecneyeHHe peYHbIX KAHAJIOB

v IKOJOTHIECKHM CTOKOM J1JIsl pa30aBJieHHs
Water resources Management 3arpsA3HAOIINX BellecTB (MOJJIOTAHTOB) IS
Countermeasures COXpPaHEeHMSsI TeYeHHsI U IKO-Pa3H000pa3usi
SCW = P- ETenv_uc - EThum_uc - Renv
SCW — Boael ycToiauBbIe 1151 ET,,, ., —HexouTpoaupyemasi 9T mpupoaHbIx
YeJI0BEYECKOro MoTpedIeHUus YKOCHCTEM
P --ocaakmu, ET,um uc - HekoHTpoupyemasi 9T

Reny — IKOJIOTHYECKHUI CTOK HCKYCCTBEHHBIX 3KOCHCTEM.



Boaa ycronuMBas 111 4eJ10Be4eCKOro HOTpeﬁﬂgz s
U KOHTpoupyemasit 9T

Conneunas xontponupyemas T

Boapl
yCTOH4YHBBIE q . Buomepre T O it
} ACEJICHHBIH MyHKT -
Third Grade Ocajxu Hexorpou- Sxooruieckue o O6pabar  yyeckans M P konrpoaupyem
pyemas OT CTOKH YeJI0BeYeCcKOor Conbok BIBAEMEIE 5T bHOU L1l OB en
) ast SEMITH 9HEPrUH
norpedaenns: 10poJ MECTHO Bcero
CTh
I'opnas peka beiican 109.86 101.58 5.24 3.04 121 0.47 1.68 8.44 0.01 0.30 10.43
Bepxitee reseriite p. IO, 66.25 50.58 1.46 1421 049 083 132 599 002 134 8.67
Bopoxpanunume Cetnan
Ot p. IOnin , BoROXpanmIIILA 108.38 86.21 2.06 2011 087 107 194 958 003  1.04 12.59
Cetunan mo Sanjiadian
Peunsie paBuuns! beiicu 82.35 45.25 2.86 35.24 8.90 1.57 10.47 35.15 0.10 3.03 48.75
I'opHas peka Jlauun 92.11 79.10 5.44 7.57 054 041 0.95 7.20 0.01 0.48 8.64
3amajHbIc peYHbIC paBHUHBI [lanuH 61.83 35.45 0.43 25.95 751 132 883 36.85 0.06 1.68 47.42
Bocrounbie peuHsle paBHUHBI JlarH 68.99 41.82 1.68 25.49 642 076 718 26.71 0.07 1.60 35.56
TopHast peka 3ust 158.00 111.25 6.52 40.23 150 088 238 1691 0.04 2.62 21.95
Peunsie paBHuHBI 3ust 76.34 42.15 0.26 33.93 8.27 1.77 10.04  46.34 0.07 2.64 59.09
TopHas pexka Wxanrseit 148.27 100.72 5.85 41.70 117 134 251  20.00 0.04 2.24 24.79
Peunsie paBauHbl YkaHTBEH 52.69 26.41 1.41 24.87 3.52 132 484 32.32 0.05 1.36 38.57
PaBHuHBI X€O0JOHITaHIIOHIOHT 119.73 67.43 1.35 50.95 860 124 984 629 0.06 1.36 74.20
Cucrema p. Xaii 1145.82 787.95 34.55 323.32 4899 12,99 61.98 308.43 0.58 19.69 390.68
Josist 0T 0011Iero KOHTPOJIUPYEMOTo 13% 3% 16% 79% 0% 506 100%
o0BeMa



OuneHka NPOAYKTHBHOCTH BOJ MO KYJILTYPHI
(CWP) B 6acceiine p. Xaii
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O Cpennss TpoayKTUBHOCTH BOJ IMOA KynbTypbl o3uMmoi mmreHuisl ¢ 2003r. mo 2009r.
cocrasyser 1,05kr/m3 (3amaguas Espona>1.2, FAO).

O IIpomyxrusHOCTE Box mox Kyiasrypsl (CWP) moxer moctuub 1,2xr/M3 mpu cakennu DT 10
36,5MM TSI 03UMOM MIIICHUIIBI IPY YCIOBUU HEU3MEHHOCTH YPOXKAMHOCTH .



Ounenka NpoaAyKTHBHOCTH Boa oA KyJasTyphl (CWP
B 0acceuHe p. Xan

IIpocTpaHCTBEHHO —BPEMEHHON aHAJIU3 UHTErPAlUU
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OueHka NpOAYKTHBHOCTH BOJ O KYJbTYPbI
(CWP) B 6acceiine p. Xaji

AHCTBCHHO —BpeMeHHOﬁ AHAJIN3 HHTErpalmnu

- s
« ;  BpEMEHHOE U3MEHEHHME OTHOMICHUS MEXLY
" = ypoxaitnocteto, 9T u CWP:
S, OTengenuus 3HAYNTEILHOTO JJMHEHHOIO YBeJIMYEeHHUS
S s TG YPOKANHOCTH 03MMOM NMIIEHUIbI ObLIM O0OHAPYKEHbI
5 e — - ﬂm w Ha Bcex craHmmax c¢ 1982r. mo 2002r, Oe3
'*‘-“W\\M =31 m\\f\/ =3 coorBercTByromero pocta B JT.  Pocr
"" = "' mpomyKTHBHOCTH BOA mox Kyastypsl (CWP) 3aBucurt
[EETEEEEEE FEE T CIREERRREREINNERSAEE Gollee OT pocTa yposKailHOCTH, 4eM OT cHikeHus JT.

— — OTexnn4eckoe UCNOIbL30BAHME MPPUTANMOHHBIX Mep
sow emses . [0 yJAYYIIEHHI0  NPOIYKTHBHOCTH  BOX  OBLIO
RPN | g cm 73 TONTBEPAKIEHO B MOJEBBLIX yCIoBHsIX. IloBbImenue
E il I " =} [OpomyKTHBHOCTH BOJ NOJ KYJbTYPhl TOJbKO 32 CYeT

CisrvIEETIiEINEIREAEG BOJ0COepeReHns NpeACTABIAETCS OY€eHb

- N 3aTPYIHHTEbHBIM.

o e | S Cymectsyromee MHenue “IIoBblIEHHE YPOKAMHOCTH
s M ' w .| gepes MMOBBINIICHUE oT” 51 “IloBBpImIEHNE
Ll eV | = 3 ﬁ = 3 IPOTYKTHBHOCTH BOJ| IOJ KyIBTYpBI 3a CUCT BHEAPCHH

IRERIERURINERREREE | 0 EIESGEBRENRISNGEREER
SSSZSITIISSISIISIRAR EE R EREREREE A R0 P

: Mep TI0 Bozloc6epe>1<eHHfo’:?jlpHMeHHMLI 111 bacceliHa
BUEEIERRNRTIRERREEE FSSCEPRRERISNGIREBED “ ,
Yoo Yew p, XaI/I. _/__/ ) .. ul . . 3

RADI



AHaJau3 BogocOepexkeHus: B 0accenHe p.Xau

OcHoBaHO Ha IMPOAYKTUBHOCTHN BOAbI

IHoTennuan BogocOepe:keHUus1 HA 00padaTbIBaeMbIX 3eMJIsIX Oacceiina p. Xaii ¢ 2003r. mo 2009r.

Ilorennuan
Palionsl TpeTbero kiaacca CWP napametps! | CHikenue OT [Tnomanp BOZIOCOEPEKCHHHA
00pabaTbIBaeMbIX
semusix ,108m3

TopHas pexa Beiican 1.14 74.1 3153 2.34

Ot p. YOumuH , Bogoxpanmmia Cernan 1o Sanjiadian 1.11 72.7 11826 8.60
BepxHee Tedenue p. FOumuu, Bogoxpanwmime Cernan 0.88 73.1 11126 8.13
Peunsie pasuunb! Beiicu 1.13 65.2 11583 7.55

T'opras peka Jlama 1.15 55.8 3807 2.13

3anajHble pedHble paBHUEbL JlaIuH 1.18 48.8 10053 4.90
BOCTOUHbBIC PeUHbIe PABHUHBI JlaiuH 1.17 49.8 9403 4.68

TopHas peka 3us 1.16 55.1 11584 6.39

PaBHHHbI XCOIOHITAHTIOHI0HT 1.31 32.1 18217 5.84

Peumble paBHUHbI 315t 1.22 31.8 11803 3.75

Topuas pexa Uskanrseit 1.02 40.7 11140 4.54

Peunbie paBHUHbL UKaHTBeil 1.17 26.3 7370 1.94
Hroro 60.79

9.

O OOGumii morennman Bogocoepexenus B 6acceiine p. Xaii cocrasiser 60.79 *108m3,
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PesynbraT npuMeHeHne BoaocoepekeHnsa BO cbpyKToﬁﬁ%
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PacnpeneneHne 3T no KynsTypam B 3aBMCMM%JA
OT Pa3nMn4YHbIX PEXNMOB nppuraumm B 00bl4HbIN™
rog (dbepmbl Jakadxy - Dacaozhuang)
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5.

CpaBHeHMe pacxoda BoAbl Mexay OBOLLHbLIMMW
Tennmuammn n nocesamu B okpyre EHbHeEHb (Yongnian)
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900 Teunenrus usmeneans DT crabuabHa )

= Kl = {E7) MEXJy TIOJEBBIMU KyJBTypaMu U
80 Tennuubl KynbTypbl terummuabiM ¢ 2002r. mo 2008r. u
CpenHee noTpedeHne BOJIbI
coctabmiio 598vMm m 620 MM
COOTBETCTBEHHO. Cpennee
BOJOMOTPEOICHNE OBOIIHBIX TETLUIUII
500 | BBIIIE TIOJIEBBIX KYJIBTYp C 22 MM [0
50 Mm.
400 : : - : : : Tenpennus n3Mmenenus DT crabuiabHa
2002 2003 2004 2005 2006 2007 2008 MEXTy TIONEBBIMH  KYTHTYpaMH
TEIUIMYHBIMA B TedeHuu roga. OT
TEIJINI OblIa 3HAYUTENILHO BEIIIEC YEM
y TMOJEBBIX KYJABTYp C ampess Mo Mai
@ JeHiean @ 4] Mean M3-3a POCTa TEMIIEpaTyp, W IMMAPHHUKU
TOJDKHBI OBITH OTKPBITHI . B TO ke
BpeMsi o0BeM OBOIIIEH 3a
BETeTaIlHOHHBII epros u
OTpeOICHHE BOJIBI ObLIH
3HAYMTEILHO BBIIIE YeM MOTPEOHOCTH
KyJIbTyp B Boae. Pacxom Bomwl s
OBOILICHI CHM3WJICSA B MIOHE, TaK Kak
HOBBIC  OBOIIM  HAaXOAWIHNChL B
CEMCHHOM CTaJauH.
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s e Cpennuii mokazarenb T ¢ 1990r. mo 2002r
a4 cocTaBwI 676 MM

Cpennuii mokazarenb T ¢ 2003r. 1102009r.
COCTaBMI 5/6MM

A 8 CpeaHuil moKa3aresib BOJ0COepEKEHHUS:

900

850 /’\\
800

______
,,,,
-

400

0661
1661
7661
G661
9661
L661
8661
6661
0002
1002
¢00¢
€00¢
700¢
G00¢
900¢
L00¢
800¢
600¢




AHaJM3 BogocOepe:keHust B 0acceiiHe p. Xau
JbddeKT npUMEeHEeHUS YIIPABJIEHYECKHX Mep ¢/X BOA0COepeKeHU IO

B3804,

DESRA DRESER
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ﬁpezm;m 3KOHOMUs BOJIBI HO\

MIICHUIIE cocTaBiser 16.5mm
NP HCIIOJIb30BAHUN TTUTAIOIINX
TpyO B JlamuH .
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AHaJun3 BogocOepe:keHust B 0acceiine p. Xan

IHoTeHuuaa BogocOepeKeHus NPU MPUMEHECHUH PA3JINYHbIX Mep

HNuTerpuposa
PeryaupoBanue Boaocoepe-
OxBaT roaoBbIX OnTumu3anus HHOE
. MEXKIY psiiaMu . JKeHHne U Peryanpyema
credaeit HPPUTAIMOHHOM . BojocOepe-
NMOCaI0K BBICOKHIA sl CTPYKTypa
(mmeHnna- CHCTEMBI . JKeHue 1151
(mmeHuIa- ypo:Kai MOCAKH
KyKypy3a) KyKypy3a) (mmennma) (mmenmua) NIIEHUIbI ¥
YEYPY KYKYPY3bl
Iaomans /10%km? 4.3 4.3 4.3 4.3 4.3 4.3
O0bem
BoiocOepeskeHust/ 37.9 20-30 40-50 25-40 82 30-45
MM
OO0mumii 00bem
BOJ0COepeKeHU s 16.3 8.6-13 17.2-21.5 10.8-17.2 35.3 13-19.4
/10%m°
Recharge /10%wm® 46.0 49.4-53.7 40.8-45.1 45.1-51.6 27.0 48.0-54.4
3ona 1 3ona 2
Ceson pocta muIEHHIULIE pH 187.9 ®epmbl ¢ KOHTpOJHpyemoii IT/mMm 331.2

KoHTpoupyemoii IT/Mm

O Jdedummr Boasl cocraBun 67.4 *108m3 ¢ 2002r. mo 2009r. B Gacceiine p. Xaii; O6Imil 005eM SKOHOMHH BOIBI OT
MHTETPUPOBAHHBIX Mep 110 Bopochepeskennto qoctur 19.4 *108w3; Tak kak cyMMapHbIii 00beM SKOHOMHH BOIBI BCE €I11e
HE MOKET JIOCTHYb YPOBHS YCTOMYMBOIO Pa3BUTHsI BOJHBIX PECYypcoB OacceiiHa, Heo0XxonuMo ocTaBUTh noa napl4a.8%
(24.8%) CxyabTHBHpYEMBIX 3eMelib (TIIICHHUIIbI).

O Ilpoekr mo BomooTBeAEHMIO C rora Ha ceBep obecrednt oxoiao 90~140 *108mS 0 BoabI €3KETOAHO, UTO ABISAETCS
BXHBIM TUTAHOM JICHCTBUH /JIsl pelieHust MpooaemMbl AeUIuTa BOAHBIX pECypcoB B Oacceiine p. Xail u s
MOCTEIEHHOI'O VIIVUILIEHHUS SKOJIOTrMYECKOM 0OCTAHOBKHU.



MOHHUTOPHHI M OLIEHKA MOTPe0JIeHUs BOAbI

C/X MH)KUHUPUHT

BHeapenue mep no
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Nocne npoekTa

[lo npoekTa

Legend unit:mm)
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200-300
300-400
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500-600
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200-900
900-
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I Ippumeuanue

B Texnomorus IT: mpumMeHnMO 1Jisl BCero dacceHa ¢
NPUMEHEHUEM Mep 0 OPOIIEHUIO , C O0eCIeYeHUEe TOH Ke
TOYHOCTH YTO M IPH MOJATOTOBKH M IOCJI€ BOJOOTBEAECHHUS

>

Tounocts DT 1o moxenu ETWatch cocrasisier 6oee 95% B macuirade
BojiopazaenoB u 6onee 90% B macmrabe mosei.

® Ynpasjenue JT

>
>

Ynpomaer WRM - mupokuii 1uana3on u 0Oyjayiee HanpaBJjieHHe

bananc norpedyeHue —3TO KJIW0Y K YCTOMYMBOMY Pa3BUTHIO BOJIHbBIX

pecypcoB

TpeOyercsa npoaBUKeHUE U 00yUYeHHUE, YTOOBI YOeAUTH 00JIbLIIEe
KOJIMYECTBO JIKAEH B BOAHOM CEKTOpeE

Mopaeab YHpaBJCHUSA MOTHBaHHEﬁ, HU3MECHCHHEC ITOBCACHHUC U
IMNOBBIINICHUE OCBCAOMJICHHOCTH IO KOHTPOJIIO HOTpeﬁ.]'IeHI/Iﬂ BO/bI



PasBurue oﬁmeCTBa OpI/IeHTHpOBaHH()e Ha Bozmcﬁepemenne

YTo NpoucxXoauT CeroaHs?

: *ﬂs‘ L1
I'a3onbl, co3nanHble Bonoembl, co3nanHbie JIbIKHBIE CKJIOHBI, ABTOMOIKH MCII0JIb3YI0 TPYHTOBBIE BOAbI
YeJIOBEKOM YeJI0BEKOM CO3JaHHbIE Y€JI0BEKOM

I'pagupus Jleconmocaaku

Yro HaM cJieayer caeaarb?

» YCUIUTh MOHHTOPHUHT JUCTAHIIMOHHOTO 30HAMpOoBaHusI DT 7

» MOHHUTOPUHT MOTPEOJICHHS BOIBI B MPOMBIIIUICHHOCTH W B A
T00BIBAIOIIEM CEKTOPE

» HIIA 1o ynpasieHnue moTpe0iaecHueM Boabl (Tapudsbl, IpaBo
BOJIOIIOJIB30BAHMSI, 3aKOHBI H T.II.)

» IloBBIIIeHNE OCBEIOMIICHHOCTH TIO MOTPEOICHUIO BOJIBI I@*W radreasien™™
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Institute of Remote Sensing and Digital Earth
Chinese Academy of Sciences
Add: No.9 Dengzhuang South Road,Haidian District,Beijing 100094,China
Tel: 86-10-82178008 Fax: 86-10-82178009
E-mail; office@radi.ac.cn
Web: www.radi.cas.cn

% www.radi.cas.cn
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