YnpasneHue npupoaHbIMu pecypcamu Ha

MeXoTpacnesom n naHaLwadpTHOM ypoBHe
nna obecneyeHma yCTOMYMBOCTU K MU3MEHEHUAM
KAMMaTa

[MpMmeHeHne aHATMTNYECKOTO MHCTPYMEHTAPUSA
HayK o0 3emne — [Mpumepbl U3 MeXAYyHapPOAHOM
npakTukn n moaensv AralDIF

Apuk PepHaHaec (Erick Fernandes)
BcemupHbIN BaHK
CtpaHbl J/TaTnHcKomn AmepuKu n Kapmnbckoro baccenmHa



BceMupHbIn 6aHK npeaynpexaaeT «bonblwyo aoBaguaTKy»:
U3MeHeHue KnumMmarta npeacrtaBnsieT pearnbHYy0 3KOHOMUYECKYHO

yrpoasy
NCTOYHUK: AFP | 17.02.2013

Npe3naeHT BcemmpHoro BaHka xkum EH Kum,
Mpe3ngeHT MB® KpuctunH Nlarapg,

[Mpe3naeHT BcemmpHoro 6aHka
BbICTYNWI Nepea pykoBoaANTENSMN
dbMHaHCOBbLIX CTPYKTYP BEAYLUMNX
9KOHOMWYECKN pa3BUTbIX CTPaH Mupa
C NpegocTepeXxeHneM 0 TOM, YTO
rmodanbHOe noTtennexHue
NpeacTaBnseT peanbHyo yrpo3y ans
NNaHeTbl U yXXe OKa3blBaeT
HebbIBanoe BnMsiHne Ha MUPOBYHO
SKOHOMMKY.

Ob6paLwasicb K MMHUCTpPaM oMHaHCOB
Ha cammuTe G20, KOTopbI NpoLUen B
Mockse, M EH Kum npuasan mx
«O4YeHb Cepbe3HO OTHECTUCH K
peLLeHnto Npobrem KrmMmaTUyYecKmx
N3MEHEHUNY.


http://www.nation.com.pk/pakistan-news-newspaper-daily-english-online/NewsSource/afp
http://www.straitstimes.com/sites/straitstimes.com/files/g20climate1602e.jpg

EcTb MHEHMe, YTO YueHble PacXoAATCA B OLeHKe
U3MEeHeHMA TeMnepaTypbl HA N/1IaHeTe

TemnepaTypHaa aHomanus, °C

NASA Goddard Institute for Space Studies
Met Office Hadley Centre/Climatic Research Unit
— NOAA National Climatic Data Center

—— Japanese Meteorological Agency
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BOT KaK BbIrNAaAT «pasnanuma» B oueHKe.

c LI M A I E 3 6 5 climate365.tumblr.com | go.nasa.gov/climate365
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April 1958 - April 2014
April CO, | Year Over Year | Mauna Loa Observatory
4 4 0 Data: Scripps Institution of Oceanography
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MCTOYHMKN N NPUEMHUKN aHTponoreHHbIx Bbibpocos CO,

OTKyAa 6epyTca aHTponoreHHble Bbi6pocbl CO??

7 -— -

Q1% 33,4 MApa, TOHH Q% 3,3 M/IpA, TOHH

OpraHu4yeckoe TONAMBO U LLEMEHT 2010 M3meHeHMe xapakTepa
3emMnienoNb3oBaHmA

2010

Kyaa yxoaAaT aTponoreHHble Bbi6pocbl CO%?

2010 OkKeaHbl

[aHHble 3a 2010 r. nony4YeHbl U3 CneayoLWuxX
MCTOYHUKOB:

Le Quéré n ap. 2009, Nature Geoscience

Canadell u ap. 2007, PNAS COZNOW. org
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From 2000-2011 there were 154 Hurricanes (H1-H5)
recorded in the Atlantic and Pacific
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Central America & the Caribbean are increasingly vulnerable if the
projected increase in Hurricane Intensity (more H4&5s) happens over
the next 3-5 decades
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Impact of CC on Cereals in Latin America
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High Value Crops: Will Coffee be viable in Central America?

Example of projections for Colombia due to temperature & precipitation changes
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Yield Trends Are Insufficient to Double Global Crop Production
by 2050
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Ray DK, Mueller ND, West PC, Foley JA (2013) Yield Trends Are Insufficient to Double Global Crop Production by 2050. PLoS ONE 8(6): e66428.
doi:10.1371/journal.pone.0066428. http://www.plosone.org/article/info:doi/10.1371/journal.pone.0066428



http://www.plosone.org/article/info:doi/10.1371/journal.pone.0066428
http://www.plosone.org/article/info:doi/10.1371/journal.pone.0066428
http://www.plosone.org/article/info:doi/10.1371/journal.pone.0066428

Sustainable Development in
the Face of Climate Change

Big Picture, Big Data, Big Analytics

Example from Latin America



Landscapes & people, food, forestry, land, water
National, Regional, Global
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)ecrnevyeHnsi NPUHATUSA

"l

HbLIMU pecypcamu
OBHE BOAHbLIX 6acceilHoOB

Llens — obecneqyums pewieHue mexompacnesabix eorpaocoe u obpasoeaHue cesnzel

\

lMymem modenupoeaHusi cucmem 3emsu

yHKUMS
Cc
aHHbIX . nnaHupoBaHuA
Aa S — nepemMeHHble | / NONUTUKON OMATIKY 1

GlompKeTUpoBaHUA
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TEMbI: KoHeep2eHmHas aghonroyusi

« Cucrtembl HayK o 3emrie— Kak npunTu K pelleHnio No ruaporiornm u
AOWHaMuKe naHawadTa, KoTopoe OyaeT, KaKk MUHUMYM, NOfIe3HbIM, B TEX
obnacTax, rae uHdpopmaumm HegoctatoduHo. OcHoBHOM hakTop —
3HauYMTenbHaa cnyxebHas HeoOXO0AUMOCTbL, KOTOpas B CBOKO oYyepenb
nogtankuBaeT oyHOaMeHTanbHYH HayKy.

* “UHdopmaTusaumsa’ — B npercTBUTENILHOCTU AaHHAA 3agadva TpeodyeTt
Cepbe3HOro BHUMaHUA K MH(pOPMaLMOHHBLIM TEXHONOIMUAM, T.e. K
nony4yeHuro, oopaboTke N pacnpocrtpaHeHUo nHdopmMauunm (KnoyeBoe —
BU3yanusauus, Kak nogaetca uHdopmauus)

 “['eononuTtuka” — Kak HanpaBuUTb BaXkHy0 MHcoOpMaLMIO B NpoLecchl
NPUHATUA peLueHUN peanbHbIX MUHUCTEPCTB, CIYX0, TPaHCrpaHUYHbLIX
opraHmsauun, Ha 4OCTaTOMHO BbLICOKOM YPOBHE, YTOObI rapaHTUpPoBaTh
ee HeobxoaumMocTb (ponb BcemupHoro 6aHka M aHanoruYHbIX
opraHmsauum)



Macrep

TpyOdHoCcmu v bnaronpusAaTHbIe BO3MOXXHOCTH

PeweHne npobnembl B OTHOLWEHUN MHDOpMaLUN -
HeAoCTaToOK, U3ObLITOK

OGecneyeHne/npeacraBreHne ooLWEeCTBEHHOMN
OLLEHKN M KOHTPOJIb 3a Pa3fIMYHbIMMU
3KOCUCTEMHbIMMU yCcriyramm

Ob6ecne4vyeHune areHTCTB NO pecypcam cpeacTBamum (
OLIeHKU YCITOBMIN OKpYXKalowen cpeabl, B N
OCODOEHHOCTM B YCITIOBUAX MEHAIOLWErocsa mupa.

» OKa3zaHue noaaepXXKu permoHam, Kotopble He
pacnonaraloT uHcpopmMauuen B Hy)kHom obLeme n
MMEKT MH(OPMALMOHHbIN KaHan ¢ orpaHU4YeHHOMN
NPONYyCKHOW CMOCOBHOCTbLIO (B 0COOGEHHOCTU

%4MCTON NEepPBUYHOMN NPOAYKLUU K CENIbCKOMY

xoasiicTey KacaeTcs BO3MOXHOCTEN)

[ns BpaweHus rnobyca B nanke c
npeseHTauuen [OmKeH HaxoauTbeA chann
HANPP.avi .

WCTOYHMK AaHHbIX:
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b
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http://www.uni-klu.ac.at/socec/inhalt/1191.htm
http://www.uni-klu.ac.at/socec/inhalt/1191.htm
http://www.uni-klu.ac.at/socec/inhalt/1191.htm

BxoOHOU KaHas onsi npocmpaHCmMeeHHbIX
OaHHbIX — OT AaHHbIX K Krno4yeBoU MHhopmaLuuu

NpobnemHble Bonpochkl (Boaa, yrnepoa, bmonornyeckoe pasHoodpasue,
3KOCUCTEMHbIE yCIlyru) no CBoM CyTuU CBAA3aHbl MeXAay cobou B
NPOCTPAHCTBEHHOM, MacliTabHOM MUpe (B KOTOPOM COXpaHAeTCA Macca)

OaHHble N3 pa3fIUYHbIX UICTOYHMKOB MOFYT MO3BOJIUTb OFPAHUYUTDL
BbIOOPKY, HO HEe AOMXHbl A€30PUEHTUPOBATD.

BcTpoeHHble Moaenu, KoTopble CBA3bIBalOT MH(hOPMaLMOHHbIE CIIOU
OoTpacnu, 3a4erUCTBYIOT OCHOBHbIE ABUXYLUME CUMbl N 06ecneYynBaroT ux
afeKBaTHOCTD.

O6napaeT cNOCOOHOCTLIO OLleHUBaTb pPa3fiMiHble BO3MOXHOCTHU,
pa3pabatbiBaTb cLUeHapuUM U moaenupoBaThb pe3ynbTaTbl.

UTOoObI ObITL peneBaHTHbIM, AOIMKEH nogaBaTb MHoOpMauuro B yaoOOHOM U
Aaxe 3axBaTbiBaroLwWeM hopmate ANA pa3fnnyHbIX ayaAUuTOPUMN.



O6bmeH nHpopmaLmen Ha MEKMUHUCTEPCKOM YPOBHE
[1nAa nnaHMpPOBaHUA Ha roCcydapCTBEHHOM YPOBHE
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CONCEPTUAL FRAMEWORK FOR LANDSCAPE SCALE PLANNING
Observations, Measurements, Models

/CLIMATE FORCING
Rainfall, Temp, Radiation,
Wind

* Local met records

» Satellite data

» Reanalysis

* Regional Climate Model
» |IPCC Scenarios

/ PRODUCTION
Field to Landscape
* Annual crops,
» Pastures, trees, incl
biofuels
» Agricultural Models

D
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WATERSHEDS TO

BASINS

Nested scales
» Topography/DEM
* River networks & riparian
» Soils (depth, texture,
fertility)
* Landuse/cover,
* Biodiversity gradients
Infrastructure

Q Industrial

/ WATER MOVEMENT
Field to landscape to basins
* Soil moisture, infiltration,
ET, runoff
Stream/river flow
Dams, reservoirs
Irrigation

Environmental flows
Recreational flows

Sediments/Pollutants
Fields to Rivers to Coastal
» Sediment erosion &
transport
- Dissolved chemicals
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* Policy
» Planning
* Budgeting
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DECISION
SUPPORT
SYSTEMS

Integrated
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CTpyktypa "CucremHbie moaenu 3emnun”

OT gaHHbLIX K obecrneYeHUI0 peanu3auum peleHuns
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PacyeTHble

Grid Cell Vegetation Coverage

Cell Energy and Moisture Fluxes

Kpusas nHdunbTpaumm
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Cnoit 2 BnaxHOCTb NouBbI

LLeHTPbI

OCcHOBaHbI Ha OCHOBHbIX
MeXaHU4YeCKMX 3aKoHax, a He Ha
CcTaTUCTUKe. O6ecneyuBaroT
Oonee HagexHble pe3ynbTaThbl
npu pacyete U3MEHAIOLWUXCA
yCrnoBMn, B HeyCTaHOBUBLUEMCS
Mupe.

PaspaboTaHbl OTKPbITbIM
Hay4YHbIM COOOLLEeCTBOM, HaLUuNun
npUMeHeHue BO MHOIUX

BOOOCOOpPHLIX ©OacceMHax no
BCEeMy MuUpy

MNMpeanoututensHo MO ¢
OTKPbITbIM UCXOAHLIM KOAOM!



bunodunsnvyeckme, 3IKOHOMMUYECKNe, NOSINTUYECKUNE U
couuarnbHble AaHHble

PactutenbHbIi Nokpos (no
AYerKam CeTKu)
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http://www.hydro.washington.edu/Lettenmaier/Models/VIC/
http://www.hydro.washington.edu/Lettenmaier/Models/VIC/
http://www.hydro.washington.edu/Lettenmaier/Models/VIC/

[Tlomepbl ICNONBb30BAHNA NOAX0Aa
DIF B pa3anyHbIX CTpaHax



Home Mission Search News
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MAIN TOPICS MISSION

Advancing the Integration
of research, education, and

L
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¢ : the environment of Puget
Sound...
more...
LATEST CONTENT -
PUBLICATIONS a

» Forest Development, Wood
Pipers Creek Jams, & Restoration of
Floodplain Rivers

# An Extensible, Modular

Architecture for Simulating
FT 1: Pipers Creek :rba" Der‘t'et'?pme':’
Thursday, September 18, 2010 ransportation, an

Watershed Environmental Impacts
Friday, September 17, 2010

Ocean 260 Lab Page Lab 1: Google Earth Pro
Wednesday, September 29, 2010 and the Puget Sound




ZAMBEZI DIF

DYNAMIC INFORMATION FRAMEWORK

BASIN LANDCOVER UPSTREAM CAHORA BASSA
HOME STRUCTURE LANDUSE FLOW OPERATIONS
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The Zambezi

Combining landscape struct

an analytical capability to exa 12

dynamics of the lower Zamb

v

How will changes in climate and resources practice
routine flow and flood conditions in the lower basin
How do Cahora Bassa operations impact downstream flow and floodplain agriculture?
How would cliamte changes project in the lower basin, with what impact on agriculture?

v

v

v

How do upstream practices impact the Delta?

Mainstem Stage (m)
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ARA Zambezi
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DRU_KRYN/\MIC INFORMATION FRAMEWORK
http://www.drukdif.ocean.washington.edu/ “LlenkHuTe No ccbinke

SCENARIOS

DrukDIF is being developed to provide a robust dynamic
Information framework of datasets and computer
models that can be utilized by staff of National
Agencies to address the cross-sector resource
challenges of Bhutan more...

NEw CoNTENT

Bhutan animation showing
runoff, evaporation, and
precipitation from VIC
Maodel Output.

» Gross National Happiness Commission » RSPN
» Druk Green Power Corp » Nature Conservation Division DoF/MOA
» Hydro-met Services Div. Dept. of » National Land Commission Secretariat
Energy/MOEA » Watershed Management Div./MOAF
» National Soil Services Centre/MOA » PPDs = il
» Renewable National Res. RC » National Statistics Bur. z A AR T A
» National Biodiversity Centre » National Environment Commission INTERNET MAP SERVER

» WWF



http://www.drukdif.ocean.washington.edu/

LE;  YAT UNIVERSITY of WASHINGTON

Visual Mekong Basin

HOME STAKEHOLDERS DEV SPACE BASINS FRAMEWORK RESOURCES

Our Mission...

To provide an integrating,
cross-sector platform -
Science to Sustainability of
the Mekong Basin.

more [



IMISOZIDIF OVERVIEW

WHAT 1S A DIF?
(DYNAMIC INFORMATION FRAMEWORK)

A prototype GIS based information
portal

To address the critical agenda of hillside
intensification, the Government of Rwanda designed
and developed a Land H ..

more W
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CtpaTern4i} ’T‘KM MozAerin AaHHbIX
OcHoBHas npe.qnocum(a pa3pa60TaTb YPOBHU AAHHLIX (CBepXy
BHU3 WA CHU3Y BBEpX), HEOBXOAMMbIE Ans MOAENUPOBaHUS
AWHaAMMKN paloHaribHOro UCMOofib30BaHUA MPUPOAHbIX
pecypcoB, T.e. ABMXEHUA BoAbl Yepe3 peyHble CUCTEMDI
Amvmypnapbu n Cboipgapbyu. 4 npyuHUMna:

(1) [OaHHble AnA pa3paboTkm MoAeny abConoTHO NPO3pPayHbI 1
o0LEeJOCTYNHbI, YTOObI 00ecCneYnTb HEUTPAribHYHO U
npo3payvyHyro nrnatdopmMmy ANA MOAENMPOBaHUA U
BU3yanunsaumm BO3MOXHbIX CLLleHapueB U peLueHnn,

@ [NonHbIW GanaHc macchbl BoAbl yY4UTbIBaeTcAa A BCero
BOOHOro baccemHa Kak OCHOBa ANA onpeAesnieHus
rmaponorn4yeckoro LuKna,

@ 3aTtemM CBSI3N MeXAy 3Heprveu n BOAOU HaknagbiBaroCcs Ha
OCHOBHOW ruaposiorm4eCKumn LUK,

(4) Monenb o6nagaet cBOMCTBOM MacluTabupoBaHus (B
NPOCTPaHCTBE M BO BPEMEHM), 1 MOXeT AaThb npeacTaBreHe o
CBSI3AX MeXAay BOAOU U IHEepruemn.




Cbop Bcex HeobxoanmmbIxX AaHHbIX (Ha
MECTHOM, roCyJapCTBEHHOM,
PErmMoHasibHOM, MobasibHOM YPOBHE)



- TOPOGRAP

Uzbekistan

Turkmenistan

Bepcua npogykta NASA SRTM 3" (~90 m) DEM nopg HasBaHueM
HydroSHEDS, paspabotaHHasa B pamkax Hay4dHon nporpammel
KoHcepBaunn PoHaa 3alunTbl AUMKOM NpUpoAdbl COBMECTHO co Cryxbown
reogesun, reonornu v kaptorpacdum CLUA.
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Data Source: River Systems Research Group,Geomorphological Research Group, University of Washington

CsonctBa rpyHToB 13 nporpammbl FAO Soil Program (o6beMHas nnoTHOCTb,
coaepXXaHue rnecka u muHbl), rae Kaxagon adyenke 1/12° npucsoeHa ogHa 13 12 rpynn
mexaHn4deckoro coctaBa FAO . [ngpornormnyeckne napameTpbl FPYHTOB (MOPUCTOCTD,
HacCblLLEeHHaa rmgpasnuyeckas NpoBOANMOCTb, NofieBad BaroeMKOCTb 1 BMaXHOCTb
3aBsaHus) ObInn paccMOTPEHbBI HA OCHOBE Krlaccndmkaunm noYB No MeXaHUYECKOro
coctaBy USDA.
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* [nntkn MODIS 6b1nn pasnoXxeHbl A4S permoHa ¢ KoHTporem knaccudpukaumm IGBP (npu atom
Oblfa BbINOSIHEHA HE3HAYMTENbHAsA Nepeknaccngukauna, YTobbl yBa3aTb Kraccbl U aTpubyThl,
ncnonb3yemble B MHbIX cUTyaumsix). [loBepka ¢ MCNonb30BaHNEM permoHasbHbIX 3HaHUW KpanHe
obsi3atenbHa!

» bbina cospgaHa macka 6accenHa, Npu 3ToM % OT KaXKaou YHUKanNbHOW 30HbI PaCTUTENBHOMO
NOKpoBa NS Kaxaon s4enkun 6ol n3snevyeH B TabnmyHon doopme ang ncnonb3oBaHus B Ka4ecTBe
NCXOAHbIX AaHHbIX OS5 MOAENMW.
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Syr_Darya_Syr_Amu_Dams_8_15v2.kmz
http://test4.ocean.washington.edu/story/Dams
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PesyanaT 66pa60TKM 7 monenen: A2 CueHapui BbIGpocoB
CpenHve nporHosnpyemsie nameHeHusi: basa (1960-2000), 2010-39, 2040-69, 2070-2100

CpesHerof0Boe M3MeH. TEMI. Ha OCHOBE MHOXECTBa MoAeneit
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CpefHerofoBoe U3MEeH. KOJ1-Ba 0CaZKOB Ha OCHOBE
MHOecTBa moaenen
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BbiBOAbI

MnaHnpoBaHMe Ha ypoBHe naHawadTa 1 pa3paboTka CTPYKTyp obecneyeHms
MPUHATUA PELLEHUIN ABNAIOTCA LLenecoobpasHbIMU U HEOBXoAMMbIMM
MHCTPYMEHTAMW ANA NPABUTENLCTB U AO/IXKHOCTHbIX INLL.

MexoTpacneBas (MeXXMUHUCTEPCKas) MHPOPMALMOHHAA MHTErpaLma U cBA3M
ABNATCA 06s3aTenbHbIMU ANA 3G PEKTUBHOTO aHaNM3a, CUHTE3a U NPUHATUA
PELIEHMIN Ha BCEX YPOBHSX: OT MECTHOTO A0 PErMOHAIbHOIO, OT PETMOHAIbHOTO
[10 rOCyAapCTBEHHOTO.

Bo mHorux ctpaHax JlTatTuHckon Amepukun, LleHTpanbHon Asuu, KOxKHOM A3nm u
Adpurkn sHeapatoTca CTPYKTYpbl AMHAMUYECKUX AaHHbIX M UIHDOPMALUK ANS
ynpaB/ieHMA pecypcamm U NAaHMPOBAHMA Ha YPOBHeE naHawadTa.

N3meHeHMe KaMmaTa 1 POCT YNCNEHHOCTU HaceneHna nnaHeTbl TpebyroT, YToObI
CTPaHbl BbIMOAHUAM MOAENNPOBAHME BEPOATHOIO BMSIHMA HA OTBETCTBEHHbIE
oTpacau ana obecneyeHns SIKOHOMNYECKOTO Pa3BUTUA B COOTBETCTBYHOLLMX
MNPOCTPAHCTBEHHbIX U BPEMEHHbIX PaMKaX.

BceMupHbI BaHK NpeaoCcTaBAsET TEXHUYECKYIO NOAAEPKKY U GUHAHCUPOBAHUA
CTPaHaM-KIMEHTaM, YToObI 4aTb UM BO3MOMKHOCTb CO34aTb COOCTBEHHbIE
CTPYKTYpbl AMHAMUYECKON MHPOPMALMKM AN YIPABAEHUA NPUPOAHbIMU
pecypcamm Ha ypoBHe faHAawadTa M NPOBECTU MOAENNPOBAHME BO3MOMKHbIX
NOCNeACcTBUMN, YTOObI OHM MOIMIM NOCTAaBUTb Ha NEPBOE MECTO MHBECTULIUN B
NOBbILLIEHWE YCTOMYNBOCTU K USMEHEHUAM KIMMATA.
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