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NnaH:

BBeaneHune

Haykun 06 okpyxaroweun cpege u UBT
MHTerpnpoBaHHOe permoHasibHOe uccsiegoBaHue
oKpyxatouweun cpeabl Cunoupu (MPUCISIRS)

*J[laHHbIE
°[loaxon
*Pe3ynbTarhl

3ak/1roueHme



Haykun 06 okpyxaroweun cpege v BT

LLInpokoe ncnosibsoBaHne matemMaTtmnyeckoro mogesimposaHus
B Ka4eCTB€E BbIHNCJ/TUTEJIBHOIO arirnapara.

NHTEHCMBHOE HaKOM/IEHNE BPEMEHHbIX PSAOO0B AaHHbIX
Hab1t0AeHN U MOAEeNNPOBaHNSA

Ocob6asn ponb MHPOPMALNOHHbLIX U BbIYUC/IUTESIbHbIX
TeXHosnorum!

OpraHnzauma Bcen AOCTYNMHOW nHopmaummn 06 OKpyxatoLlen
cpeae B MHGOPMaLVOHHbIE U MHPOPMAaLMOHHO-BbIUNCINTESIbHbIE

CNCTEMBbI.

BbluncnntenbHble U UHhOpMaUNOHHbIEe TEXHOMNOMNU
ABNAIOTCA NHCTPYMEHTOM BbINOJ/IHEHUA HayUYHbIX
nccnepoBaHUn N oopasyloT X UHPPaACTPYKTYPY



NccnepgoBaHna MynbTUANCUUNIMHAPHBI U BbIMO/THAOTCS
O0/1bLUMM YNC/IOM KOMNEeKTUBOB.

PaboTa C OrpoMHbLIMM MaccuBamm nepapxmpoBaHHbIX
Mo BPEMEHHbIM 1 MPOCTPAHCTBEHHLIM MacLuTabamM AaHHbIX:
nonyyeHue, obmeH, 06paboTka 1 npeacrasfieHne
Hakan/anBaembIX AaHHbIX, NpeBpalleHne HabopoB AaHHbIX
B MHJbOpMaLVOHHbIe pecypchbl (4aHHble U X MeTadaHHbIe) U
3HaHue.

Heobxoanma MHopMaLoHHO-BbIYNCINTEIbHAS
nHpacTPyKTypa, NO3BONSAIOLWANA UccrieaoBaTensamM noayyaTb U
obpabarbiBaTb OrPOMHbIE MACCUBbI IaHHbIX U MOyYaTb 3HAHUS.



NHTerpnpoBaHHOe permoHasibHoe
nccnepoBaHne okpyXxawulen cpeabl
Cuounpu (MPUCISIRS)

B 2003 r. NapTHepcTBO Hayk o cucteme 3emna (Earth System Science
Partnership, ESSP, ) 06baB1M10 0 pa3BepTbiBaHUK NporpaMmmel
MeXayHapoAHbIX UHTETPUPOBAHHbLIX PerMoHasnbHbIX nccnegosaHnin (MPW) B
parioHax 3KCTpeMasibHOro NPOSBNEHNSA TakKUX U3MEHEeHN rnobasibHOro
Knumara, nocnencTtens KOTOPbIX MOTYT UBMEHUTb (PYHKLMOHMPOBAHWE BCEN
KNMMaTnyeckom CUCTEMBI.

OpraHu3aumsa NHTErPUPOBAHHbIX PErMOHa/IbHbIX UCCNeAoBaHuii B Hanbonee
BaXHbIX PErMOHaXxX NnaHeTbl NpeanosiaraeT psa TpeboBaHUin Ha Takue
nccnenoBaHus:

pa3paboTKy KoHUENUMK pernoHa Kak uesioCTHOW eAMHULbI B KOHTEKCTE
3EeMHOW CUCTEMDI;

KaueCTBEHHOE N KONMMYECTBEHHOE MOHUMaHKe r1106a/1bHO-PermoHasbHbIX
CBA3€el 1 NnocneacTBUn USMEHEHUI B 3TUX CBA3SIX.



OCHOBHbIe «CUOUNPCKUEe» yrposbil
N3MEHEeHNA XapakKTepa rnodasibHbIX
NpPoOLEecCcoB :

CABUI rpaHnL Be4HOI Mep3/10Tbl (Yrpos3bl
NHPACTPYKTYpPE N HOBble NCTOUYHUKU Yriepoaa);

CAaBur rpaHuLl 3KOCUCTEM: NYCTbIHA-CTENb-/1ec
(u3MeHeHUA perMoHasIbHOro GasiaHca yrnepoaa u
COLMO-3KOHOMUYecKkue nocsieacteus); u

M3meHeHns pexuma TemnepaTyp, 0CaZIKOB U BCei
ruaposiornm (BKnoyasa BNMsiHNe Ha BEPOATHOCTb

NeCHbIX N TOP(PAHBLIX NOXXapPoB).
6



MHTerpupoBaHHOe pernoHasibHoe nuccriegosaHne Cuonpu
(Siberia Integrated Regional Study, SIRS, http:lisirs.scert.rul)

Cnoupb:

Pe3kue knMmaTuyeckme N3MeHeHusl,

Ponb B yrnepogHom uukne (neca, 6onota, Top)
BeuHaa mep3nora,

PermoHanbHoO-rnoGanbHble CBA3U N Hannume nHpacTpyktypbl CO PAH.

2003 — Hayano ueneHanpaB/IeHHOW aKTUBHOCTU!

HTEFPHPOBAHHOE PE SIBERIA INTEGRATEDR REGIOHAL STURY

)

B A HOE

HMECAEQOBAHME CHEWPKM

R sscenir

program _____________________Jcmee ______________________ News

Rus |

Few years ago IGBP suggested to develop in selected regions integrated regional studies of environment, which would represent a complex
approach to reconstruct the Earth System dynamics from its components. It considered as a complementary effort to the thematic project
approach employed so far in the international global change programs. Nowadays Integrated Regional Study (IRS) approach is developed by the
Earth System Science Partnership (http: /fwww . essp.org/y, joining four major Programs on global change research. IGBP initiative aimed at
development of IRS in the most important regions of the planet puts a set of prerequisites for such studies:

. The concept should be developed in the context of the Earth System as a whaole;
. Scientific findings should support sustainable development of the region;
. Qualitative and guantitative understanding of global-regional interconnections and the consequences of changes in these

interconnections should be achieved.

The regional (region here is a large geographical area, which functions as a biophysical, bingeochemical and socio-economical entity)) aspect of
science for sustainability and of international global change research is becaoming ever more important nowadays. Modern technologies in land
use, industrial and economical development lead to rapid changes both at regional social-economical system and the Earth System.
Consequences of these changes are very important on a regional and global scale. Regional approach to the study is also important with
respect to the point of view of Earth sciences, Regional compounds of the Earth System may manifest significantly different Earth System
dynamics and changes in regional biophysical, biogeochemical and anthropogenic components may produce considerably different consequences
for the Earth System at the global scale. Regions are “open systems" and the interconnection between regional and global processes plays a
key role. Some regions may function as choke or switch points {in both biophysical and socio-economic senses) and small changes in regional
systems may lead to profound changes in the ways in which the Earth System operates.

In eau:h reglon IRS Should be developed Iead and perﬁ:nrmed by reglonal scientists, It should reﬂect individual characteristics,

e m gm0 e e e

&l e

L News

30.03.2010 | RNG IGBP open
meeteng

Cpen Meeting of Russian Mational
Committee for IGBP: Development
of Siberia Integrated Regional Study
will take place on 10 July in Tomsk
during ENYIROMIS 2010
Conference,

18.12.2009 | Workshop on
Siberia Integrated Regional
Study 2009

Waorkshop on Siberia Integrated
Regional Study {SIRS) took place in
the framework of International
Conference on Computational
Information Technologies for
Environmental Sciences: “CITES-
2009%, July 5-15, 2009,
Krasnoyarsk, Russia. Waorkshop
materials are available at the event
site.



IOPSCIENCE  Login  Create account  Athensinstitutional login

Environmental Research Letters TitlefAbstract  [v| | All Dates ]
@Alljnurnals C}Thisjnurnal arnly

Hoeme Search Collections Journals About Contactus MylOPscience Authors Referees Librarians
Siberia Integrated Regional Study: multidisciplinary investigations of the Article links
dynamic relationship between the Siberian environment and global climate TR
Cha"ge Fostto Connotea
] o Faostto Bihsonaomy
Author E P Gordov ' and E AVaganoy 0 BookhARK B
Affiliations ' Siherian Center for Environmental Research and Training and Institute of Monitoring of Climatic and Ecological
gysterns 5B RAS, 1003, Akademicheskii Ave, 634055 Tomsk, Russia View by subject
Z gibarian Federal Liniversity and Sukhachey Institute of Forest 3B RAS, 79, Svohadny Ave, BE0041 Erasnovarsk,
Russia All Subjects [v]
E-mail gordovi@scert.ru  rector@sfu.ru All Dates [v]

@] All journals ® This journal anly

Journal Environmental Research Letters [~ Create an alert [] RSE this journal
Issue Yolume 5, Humber 1

Citation E P Gordov and E AVaganov 2010 Exviron. Res. Lelt 5 015007 Export

doi: 10.10881748-9326/5/1/:015007 - -
BikiTe format (bik) ]

: http://iopscience.iop.org/1748-9326/5/1/015007/ © apstract. O References
Expurt Results

EDITORIAL

Part of Focus on Climatic and Emdronmental Change in Horthern Eurasia

&Y Tagthis article 725 Full text PDF (105 KBY:

This is an editorial overviewe of the Sikeria Intedrated Regional Study (SIRS), which is a large-scale
investigation of ongoing and future environmental change in Siberia and its relationship to global processes,
approaches, existing challendges and future direction.

Introduction
The SIRES iz a mega-project within the Morthern Eurasia Earth Science Partnership Initiative (NEESPI), which
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OoOpa3oBaTtesibHasA akKTUBHOCTb
Cneuudwmka NPW:

MHoOrogucuMn/IMHapPHOCTb;

Heo6xoanmocTb MH(phOPpMaALUOHHO-BbIYNCTUTETIbHOW
MHPACTPYKTYPbI;

YMeHue AioHeCT pe3ynbTaThbl 0 YNpPaB/eHLeB.

CneuunanbHasa o6pas3oBaresibHas NporpamMmma:

KoHdepeHuusa ENVIROMIS (Environmental Observations, Modeling
and Information Systems);

LLikona n koH(pepeHuua CITES (Computational and Information
Technologies for Environmental Sciences);

Co3pgaHune obpasoBaTeNibHbIX pecypcoB Ha TeMaTU4YeCKUX
Hay4YHbIX BeO-canTax.



International Conference with
elements of Young scientist school
“Environmental Observations,
Modeling and Information
Systems” (ENVIROMIS-2010) and
NEESPI Workshop, July 2010,
Akademgorodok, Tomsk, Russia

scert.ru/len/conferences/enviromis2010

Mpe3eHTaLuUM [OCTYMNHbI Ha caiiTe

rE p
AYN NrArARe

INTEERENATIONAL CONFERENCE

on environmenlal observations, modeling and information syslems

[OMSK, RUSSIA, JULY, 5-11, 2010



International School and : .
Conference on Computational
Information Technologies for
Environmental Sciences
(CITES), Tomsk, July 3-12, 2011

OCHOBHaA TemMa:

MopenunpoBaHue U MOHUTOPUHT
PErMOHaA/IbHOIO K/iMMaTa

Northern Eurasia Earth System

Science Partnership Workshop
(Session on SIRS is included)

International conference

on Computational Information Technologies
for Environmental Sciences
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NHopMaLnOHHO-BbIYUCIUTENTIbHaA HppacTpykTypa SIRS
Llenb: nogaepxka MyibTUANCUMNIIMHAPHLIX U pacnpeaeneHHbIX
rpynmn nccnenoBaTesien BbINO/THAKOLLIMX COBMECTHbIE MPOEKThI NO
n3yyeHno Cnénpu MHCTPYMEHTOM /19 0OMeHa AaHHbIMN,
MOAEeNAMMN N 3HAHMEM, a TaKKe ONTUMn3aLma NCrnob30BaHNS
NHPOPMAaLIMOHHO-BbLIYNC/IUTE/IbHbLIX PECYPCOB N MPUITOXEHUN.

KnroueBble 3/1eMeHTbI:

HayuHble Beb-noptasibl (MBC) ang KomnnekcHoro aHan3a Habopos
MPOCTPaHCTBEHHO-NPUBA3AHHbLIX re0doN3NYeCcKUX AaHHbIX C Uesbo
MOHUTOPUWHIa 1 NPOrHO3MPOBaHNA KTMMaTUYECKNX N 9KOCUCTEMHbIX N3MEHEHUI
(MeTeopoornyeckne HabnaeHns, pesynbTtartbl MOAENNPOBAHNA U
peaHann3a, gaHHble ANCTAaHLUWMOHHOIO 30HANPOBaHMA), obecneymBaroLne
NHTEPAaKTUBHbINA AOCTYN K AAHHbLIM, MOAENAM U NHCTPYMEHTaPMUIO:

* ATMOS (http://atmos.iao.ru/ w http://atmos.scert.ru/ )

* RISKS (http://climate.risks.scert.ru/)

*ENVIROMIS (http://enviromis.scert.ru/en/)
*CLIMATE


http://atmos.iao.ru/
http://atmos.scert.ru/
http://climate.risks.scert.ru/
http://enviromis.scert.ru/en/

HaGopbl reodhnsanyeckux AgaHHbIX

Ha3sBaHune OpraHunsauund Mepwnop Pa3pewieHne
NCEP/NCAR Reanalysis NCEP/NCAR 1951 - 2001 2.5°%2.5°
17 ypoBHel faBneHust
NCEP/DOE AMIP II NCEP/DOE 1979 — 2003 2.5°%2.5°
Reanalysis 17 ypoBHeli faBneHust
ECMWF ERA-40 ECMWEF 1957 — 2004 2.5°%2.5°
Reanalysis 23 ypOBHS [laB/ieHUS
JMA/CRIEPI JRA-25 JMA/CRIEPI 1979 - 2009 2.5°%2.5°;
Reanalysis 23 ypOBHA JjaB/leHus
NOAA-CIRES 20th Century | NOAA/OAR/ESRL PSD | 1871 — 2008 2.0°%2.0°;
Global Reanalysis v.II 24 ypOBHH [laB/ieHUS
9092c Synoptic Network RIHMI-WDC/ NOAA ~ 1900 — 2000 MeTteocTaHLUU /11
CNDC tepputopuu obiBIil. CCCP

ECMWF ERA-Interim ECMWF 1989 - 2010, 0.25°x0.25°

3aKphIT 4151 Poccuu 23 ypOBHS JjaB/IeHUS
Regional Meteorological NMK3C u CubHUI'MU | B mpoliecce BeIUMCTIEHUI 20 x 20 KMm.
Reanalysis for West Siberia O6bem okos10 20 T6!
(pilot version)
NCEP Climate Reanalysis | NCEP/NCAR 1979 - 2011 40 x 40 xm.

66 Th!
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Network of weather stations in Siberia (archive of NCDC/NOAA Global Synoptic
Network).
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Only 62 weather stations located in Siberia from all included into archive of
NCDC/NOAA Global Synoptic Network have continuous series (> 5% gaps per year)
covering period from 1958 to 2009.

Meteo-fields for Siberia territory obtained by interpolation of these observations are not
reliable.

However these data can be used for modeling data sets validation and for
regional scale modeling 15
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3.

Cxema CpaBHeHUS JaHHBIX

TlaHHbIe [aHHbIe
MeTeOopOJIOTUUeCKIX METEOPOJIOIUIAECKIX
Mo 1es1eil Mozeei
_ N
Bri6op MeToia UHTEPIIOJISALIAY J/Is1 BOCCTAaHOB/IEHUSI 3HAUeHH MO/IeJTMPOBAHHBIX JaHHBIX B y3/1aX
HeperyJisipHOU CETKU MeTe0pOJIOTMYeCKUX CTaHLIUN
Meton 1. >
Mertoz 2. OmrbKa MHTePNONSAIUA  => min
Mertop 3.
a J
\
BoccTaHoBeHre 3HauUeHW MO/ie/TMPOBAHHbBIX JAHHBIX B y3/1aX CETKU CTaHI[UN
HabGop gaHHBIX 1. .
Habop gaHHBIX 2. OTK/IOHEeHHe OT JaHHBIX HaO/moAeHN => min
Habop faHHBIX 3.
/
~

ITpoBepka KpUTepHeB OJHOPOAHOCTH U CTATUCTUUECKOM 3HAUMMOCTH Pa3/Inuii psiZioB
METeOpOJIOTMUeCKUX BeJIMYMH, BOCCTAHOB/IEHHLIX 110 JaHHBIM MOZIe/IMPOBAHNS, U MHCTPYMEHTAIbHbIX
Ha0JTI01eHUi

S
aHHEBIE
Habop gaHHBIX /l o
pA < > Ha0/Ir0JeHui
MO/e/IMPOBaHMs MeTeOCTaHLIuH




BoccTaHOB/IeHUe 3HaueHUU PeaHasnis3a B
y3/1aX peryJ/sgpHOU CeTKU (TecT)

ERA-40 AMIP 11 JRA-25 INTERIM
MAE | MRSE | MAE | MRSE | MAE MRSE | MAE MRSE
Linear 0,253 (0,527 (0,164 |0,313 0,152 0,261 0.053 0,082
interpolation
Cubic 0,853 |1,144 (0,503 |0,686 0,507 0,676 0,106 0,132
polynomial
Inverse- 0,864 |1,176 |0,746 | 0,991 0,493 0,674 0,252 0,335
distance
interpolation
Modified 0,201 [0,405 |0,157 |0,315 0,156 0,296 0,056 0,087
Shepard’s
method
Kriging method | 0,242 | 0,48 0,169 | 0,316 0,153 0,259 0,059 0,091
CpeodHsasa abcoaomHas owubKa: CpedHeksadpamuuyeckoe OmK/JAOHeHUe:
1 & 01 X 5
MAE==Y |p.-o RMSE=p—Y (p, - o]
) TP

=1




Cpenussa rogoBas TeMrieparypa Bo3ayxa

Kpumepuii ooHopooHocmu y2
X=X,X, ... Xn), Y=(Y,Y,..., Yn)
S VHTEepBAJIOB, V;-i-i UCXO[ B j-H Cepuu
Hy: (Pyj--5 Py) = (pp 5P =10k
X.(P)=nn Z WVa/m =Vip/n,)°

_ =1 11 i2
t, X1 a,(s-1)(k-1)

[TonoykeHue CTaHLIMM, psibI HAO/TI0IeHNM KOTOPBIX He
OIHOPO/IHHI C psilaMu AaHHbIX MogenupoBaHusi NCEP (cunHuii),
ERA-40 (kpachbii), ERA INTERIM (3eneHbin).

2w | ECMWF ERa 40

N il
oty A B
a=0.0 N IPEVPNDPN DUV OISRV ORI S P R Y W P, A
a=0.1 B DNEEEE GENNN BN PN S it W e R I

* I ECMWF ERA INTERIN

W NCEP/DOE AMIP 1l —




Temnepartypa

[TpMeHeHne cTaTUCcTnYecknx Kputepumes ogHopoaHocTn (Chi-
square and Wilcoxon) K gaHHbIM Mo NpU3eMHON TemnepaTtype 13
OCHOBHbIX PeaHannsos (ECMWF ERA-40, NCEP/NCAR,
NCEP/DOE AMIP II, CRIEPI/JMA JRA-25) n panos HabioaeHNN
Ha 62 cTaHUMAX nokasasin, 4To ToNbkKo Ans aaHHbIX ECMWF
ERA-40 runotesa ogHOPOAHOCTU NpuHMUMaeTcs ¢ 5%
BEPOATHOCTbIO OLLMOKN.

19



Ocagku

CpaBHeHMe nonen ocakoB BbIYNCIEHHbIX HA ocHoBe ECMWF
ERA INTERIM (moaenupoBaHune) n APHRODITE JMA
(MHTepnonAaumna HabnaeHN) BbISABUIO CYLLECTBEHHbIE
pasinunga mexay HUMM.

|_|03TOMy, AnAa nsaydeHnda auHaMnknm ocalkoB Ha TEPPUTOPUN

Cunbunpun MOXXHO NCNOMNb30BaTh JaHHble 62 MeTeoCcTaHUMN K
naHHble APHRODITE JMA ana 1958 — 2000.

20



HosBblie PeaHa/in3bl: HOBbIe BO3MOXKHOCTH (pa3peiieHue)/ HOBbIe
npo0/iemMbl (00HeM)

CpaBHEHHe cpegHeroaoBoM Temmeparypbl B ERA-40 u Interim

brnynl meon: lempemlue, 3000, ERb— A
- S o : . s dnepgl meos lemperglone, Bm, T000, TR MTEER

. .
Dfference, Annygl mean femperghyce, 2m, 2000, ERA- 40 ond ERA INTERIK

21




PermoHasibHOe KiMMmaTnyeckoe mogesnnpoBaHue

ellenb: Co3gaHne apxmBa AaHHbIX PerMoHasIbHbIX METEOPO0/10rMYeCKNX Nosiein C BbICOKUM
NPOCTpPaHCTBEHHbIM pa3pelueHmnem (20 km) ana 3anagHon Cnompu.

e[looxon;:

B kayecTtBe HayanbHOro npmbnmxeHnsa solbpaH peaHanns ECMWF ERA- 40, Hanborsee
TOYHO BOCMPON3BOAALLMIA METEOPOIOTMYECKME XapaKTePUCTUKM 019 TEPPUTOPUN
3anagHon Cnéupwm (no pesynbtatam CpaBHEHUNA C AaHHbIMW HABNKAEHN Ha
MeTeoCTaHUKsAX).

[1pn pacyeTe Noneu NCrnosib3yeTcs npoueaypa «CeTOUHbIN HAMKUHI», 014
KOPPEKTUPOBKN NOMEN NPU3eMHON TemMnepaTypbl AaHHLIMW CTAHLMOHHbIX U3MepeHnin. s
3arnycka mogenu Ha Aoirnii Cpok npumeHsaeTca npoueaypa 3DVAR. Vicnonb3yeTtcs kapTa
3emnenosb3oBaHna USGS. [lna npu3eMHOro c/os ncnonb3dyetca mogesnb Noah.
KannépoBka mogenun v nogdopka napameTpusannii nponssoauniach rno AaHHbIM
N3MEPEHMIN HA METEOCTaHUMSX, PacrnosiIoXeHHbIX Ha TeppuTopun 3anagHon Cnéupu.
PacueTHas ob6nactb: 3anaaHas Cubupb 2500x2000 km, war ceTkn - 20 Km.

elLlar no BpemeHun - 6 yacos
*Pe3ynbTaT BbiBOAUTCA B dpopmate netCDF.



PermoHasibHoe KanmMmaTunydeckoe

MOoAE/INPOBaHNE
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TecToBbI pacyeT BNUSHUSA YCBOEHUS AaHHbIX HAON0AEeHW

Sbera 380060 14 _1Ea0d a i OO0 14_2B00 Sberla i BOOR-DT- 14_13-DI-08
tarba TempenraT L] id_i Eurig P et Farides Tempe st -
¥ Vi PI0M-L0-18 URDAD0 h,.u_:m P Wil Sl fa18 vl aama BH.'._:W T

B B B M

Eng Lol Mromars Sormorn: 1D o Wl by & Lng Lesnl Pepmurs ooy . P30 b 1000 by &

Surface Temperature Surface Te Fafung Sueface T rafung
1% 18 ¥ B N N H XN R B 16 12 14 1% 1@ X 1! M B W 12 14 1w W M @ M

[Mone Temnepartypbl Ha BbICOTE 2 METpPa, NoJIy4eHHOE: a — NpoLeaypoi BOCCTaHOB/IEHNA Ha
OCHOBe r106a/1bHOro NporHo3a; 6 — Ha ocHose 36 yacosoro nporHo3a WRF mogenu; 8 — Ha
ocHoBe 36 yacoBoro nporHo3da WRF mogenun n 12 yacoBow npoueaypbl yCBOEHUSA AaHHbIX
(pagmyc BNUAHWA CTaHLMKW UCKYCCTBEHHO yBenmnyeH 4o 300 km)
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[MonyyeHne apxmBa AaHHbIX HA NUCTOPMUYECKMA NPoMeXyToK (1960 -2000 ) un
KnuMatunyeckmx npoekumm ao 2050)



[MToaxon
*C6H0p HaaeXHbIX AaHHbIX Ha
BbICOKOMNPOU3BOAUTESIbHOW CUCTEME
*OpraHm3aumnga n noarotoBka gaHHbIX

*Peanun3auunst a/IrOpUTMOB A1 ObICTPOro
10CTYMNa N NOUcKa AaHHbIX

*Peasin3auma npoBepeHHbIX aJ/TTOPUTMOB
06paboTKN AaHHbIX

*ObecneyvyeHne yHNOULUMPOBAHHOTIO
BbICOKOCKOPOCTHOIoO AocTtyna yepes3 VIHTepHeT ¢
YAOBHbLIM UHTEpMencomM nosib3oBaTesis
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AHaNoru:
Giovanni (Goddard Interactive Online Visualization ANd

aNalysis

Infrastructure)

AHaNn3 CNyTHMKOBOI MHAhopMaLmm

and Space Administration

National Aeronautics ‘ Goddard Earth Sciences Search DISC

+vhat is Giovanni?

+ho Uses Giovanni?

+ Giovanni Parameters

+ Giovanni Plot Types

+ Hove to Lz Giovanni

+ Howee to Acknowyledge
Giowanni

+ Acknovledgements

Additional Features

+ News

+ Users Manual
+ Publications
+ Hewsletters

+ Feedback

Data and Information Services Center

+ ATRAIN ! + MODELING

http://disc.sci.gsfc.nasa.gov/giovanni

You are here: GES DIZC Home » Giovanni

GIOVANNI

Giovanni is a Weh-based application developed by the GES DISC that provides a simple and intuitive way to visualize, analze, and access vast amounts of Earth science
rernate sensing data without having to download the data.

Giovanni is comprised of a number of interfaces, called instances, each tailored to meet the needs of different Earth science research communities. To access a
Giovanni instance, click on one of the four categaries below.

= Atmospheric Instances: A-Train along CloudSat Track; Aerosaol Optical Thickness Measurerment and Model Comparison Dally and Mandhly, AgualfRS Global Daily
and Monthiy, Aura High Resolution Dynamics Limb Sounder (HIRDLS), Aura Microweave Limb Sounder (MLS), Aura OMI Level 3 and Leviel 25, MISR Dalty and Montan,
Clouds and the Earth's Radiant Energy System (CERES FM4);, Modern Era Retrospective-Analysis for Research and Applications (MERRA) 20 Monthiy and 20

Mantiy: MODIS Terra and Agua Dally and Monthly, Earth Probe and Nimbus-7 TOMS; Troposphetic Emission Spectrometer (TES); Upper Atmosphere Research
Satellite (UARE) Halogen Occultation Experiment (HALOE).

Emvironmental Instances: Agriculture; Air Cuality; Monsaoon Asia Integrated Regional Study (MAIRS) Monthly and 5-Oay, Morthern Eurasia Earth Science Partnership
Initiative (NEESFI) Dafiy and Manthiy

= Ocean Instances: Ccean Color Radiometry (SeaWiFS, MCODIS, and derived and model products); Ocean Model Oziy and Mondl.

= Hydrology Instances: Modern Era Retrospective-Analysis for Research and Applications (MERRA) 20 Monthly, 20 Monthiy, Monthly Analysis, and Chermical Forcing,

MODIS Terra and Agua Dail and Mondhly, Morthern Eurasia Earth Science Partnership Initiative (NEESPI Daily and Monthly, TRMM Cnline Visualization and Analysis
System (TOWAS), Global Land Data Assimilation System (GLDAS) Monthly.

If you already know which instance to choose, please select it from the table helow.

A-Train |Aerusol Daily |Aer030| hanthly |Agriculture |Air Quality
AualAlRE Daily AnualAlRS Monthly Aura HIRDLE Aura LS Aura OMI LS

Aura Ol L2G CERES (FM4) GLDAS Monthly MAIRS Monthly MAIRS 8-Day
MERRA MONTH 20 MERRA MONTH 30 MERRA MONTH ANA MERRA MONTH CHb MERRAHOUR 2D
MERRAHOLR 3D [MISR Daily MISR Manthly MODIS Daily MODIS Monthly




RIMS Rapid Integrated Mapping System

[MApPoorna MeTeoposiors: AaHHble, MOAENW, aHAIN3

ArcticRIMS

A Regional, Integrated Hydrological
Monitoring System for the
Pan -Arctic Land Mass

Pan-&rctic | R-Arctichet | WalE | Global Hydrology Group | UNH Complex Systems




Co3aaHHble Be6 nopTasibl C TEMATUYECKMMU canTamu,
o6ecneymBaoLLUMN NHTEPAKTUBHbIA AOCTYN K AaHHbIM,
MOAEeNsAM N UHCTPYMEHTapPUIO:

* ATMOS (http://atmos.iao.ru/ wn http://atmos.scert.ru/)
* RISKS (http://climate.risks.scert.ru/)

*ENVIROMIS (http://enviromis.scert.ru/en/)

(Kaxkabl nopTast UMeeT TeMaTuyecknin obpasoBartesibHbIN
pecypc)


http://atmos.iao.ru/
http://atmos.scert.ru/
http://climate.risks.scert.ru/
http://enviromis.scert.ru/en/

| | http:ficlimate.atmos.iao.rf - .'.'lv
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{_\ 'MobanbHan 1 pervoHasnbHble MofAen atmocdepbl

A3po30nb
PEAHEIL[HH ManHanA d:l\,fHKLLHDHaJ'IbHDl:Tb nopTana ofiecnedMEaeTcA TONEKO ANA SAPErMcTpMpOEaHHBIX nones0EaTene, PervcTpaukA W aETOpKM3Iauma

NPOEOOHMTCA B pasnene, NoMeYeHHOM HKDHKDH . Cnpaeky o KGDKJJ,DH TEE LI.lEﬁ CTRPAHHLUE MOXHO HGHTH =] t*/.
CNexKTpocKonus P P ; &h pasky ¥ D

OAHOA Mz Hanbones BaxHeX NPoOREM, CTOAWME AEped HayKod B $XI CTONeTHK, ABNARTCA NpoOnema NpeickasaHrs
KAHMMATHYECKMYE MZMEHEHWA, BHIZBIEAEMbIY YENOEEYECKON AEATENBHOCTEH, B KAYeCTEE AHTPONOreHHbIX EBOsAeACTENR
Ha KMMMaTHMUBCKYH CHMOTEMY MO¥HO PACCMATPMEATh CHMIAHWME WMCKONAeMoro TOMNAWMEd, NPMEOAAWEES K HSMEHEHHID
O NnpoekTax HOHUEHTPaUMK  YINeKWcnoro rasa B atMocdepe;  WMSMEHEHME  KOHUEHTPAUMKM  Maneld  rasoBels  NpyMMeced,
nno KOHTPONMPYHIWKE KOHLEHTPaUMK 020Ha B aTtMmocepe; EBblipyOky NECOE, NPWEOSALWYH) K HMEMEHEHWK anbbego W
NpoueccyY ONYCTHHMESHWA; OCEOEHME HedTAHBY KW F320BbX  MECTOPOXAEHWA B paoHa® EBeYHOR  MEepsnoTh,
CONPOBOXAIEMOE HAPYLWEHWEM DACTHTENbHOMD NOKPOEA, H MHOMME ApYrHe E03LeACTEMA. 2TH Npobnembl, HMMEHLWHE
ocofioe 2HAYEHWE AnA AaNbHeAWEro pPasEMTHA 3KOHOMMKKM POCCHMM, TECHO CEASaHB C HEOOXO4MMOCTBH) CO2AaHMA
HAUWMOHANbHOMA CHCTEMbl SKCNEPTHOR OUEHKKW HEGORaronpWATHbIR ANA CTPadbl NOCNEfCcTEMA rNoGanbHblR MEMEHEHKHA
KAHMaTa,

XKuma

Knumart

KAHMaTHUECKKME MOAENK A3HT BOSMOXHOCTE Ha OCHOEE YWCHNEHHBIX SKCMEPMMEHTOE MOMLITATBCA BOCMPOMSEERCTH
COBPEMEHHBIF KNMMAT W MCCNEef0EaTE YYBCTEMTENEHOCTE "MOAENEHOrD" KIMMATa NO OTHOWEHMKD K MANLM M2MEHEHKWAM
NapaMeTpoE, XapaKTEpMEYHWKE EHEWHWE EBOA8ACTEMA, Wa3YyUWTb OCHOBHBIE KNMMaTOOOpasyOWKME NpOUECCHI,
OUEHMTE OMACHEIE PErMOHANEHEE NOCNEACTEMA rNO0anbHEK  MIMEHEHWA W MHOroe gpyroe,  $yHLaMEeHTaNbHbIM
ABMNASTCA EBOMPOC, 4YTO M C KEKOM TOYHOCTbH) AONXHa BOCMPOMSEOAWTE KIMM3TMUYECKaA Mogenb, JTobol es
UYBCTEMTENEHOCTE K MANbM BOZMYLUEHMAM EHELWHKMY B03REACTEMA Gbina Oob GnMEKa K JYBCTEWMTENLHOCTH peanbHoM
KNHMATHUECKOM CHCTemMbl, MNoGanbHble KAMMATHUECKKME MOLENH, BKNKOYaKWWe B cefs onWvcadke Gonblioro J4Mcna
pazHOOOPAazHER QMIMUECKK: NPOLECCOE M MX B2AMMOAERCTEWMA, NEpeXMEaT B HACTOAWES BpEMA Nepuos GypHoro
PAZEMTHA, ONPEAENAEMOro B KOHEYHOM WTOME WHTEHCHMEHBIM PESBMTHEM EbIUWCAWTENBHON TEXHMKM, 3TK MOgENW
onpaegany cefs, HanpuMep, Npy BOCNPOMZEELEHMH H3ONAEHHEIK B XX EEKE MIMEHEHWA rmaponorvdeckoro BanaHca
eofgocfopa BonrM, ypoEHA KachWA W CTOKE CEEBEPHbIX PEK, PACMPOCTPAHEHMA EEUYHOM MEpsnoTol, KIMMAaTHUECKHE
MOSENK COCTABNAKT TaKXE OCHOBY TEXHONOrMA 4YeTblpBXMEpHOro YCBOSHWA MHoroodpasHod  wHdopmadkk o
COCTOAHMH KOMMNOHEHT KAMMATHUBCKOR CHMCTEMB, B NEpEYH) OUEPEAb, aTMoCtEpbl M OKEeaHA,

BbiYMCAMTENBHO - MHPOPMALKMOHHAEA cHCcTeMa (BKCY KAMMAaT npegHasHaYeHa, © 04HOR CTOPOHL, ANA AEMOHCTPaLHK
BOSMOXHOCTER MATEMAaTHMYECKOrD MOAEMNMPOEAHMA ANA PeleHMsA OTAEMNbHLIY KIMMaTMUYEeCKMX 23484, a C Apyrod
CTOPOHBI - Ha OCHOBE MHTEPHET-TEXHONOMMA W CPEACTE  EBM3yanMsaUWKM  OCYLWECTENATh EB33MMOAENRCTEME C
"noTpefuTensmKn”’ MHPOPMaLKMKM 0 pesynbeTaTaxX PEWEHWMA Takux 23gad. [Npy 3T0M, BHYMCAMTENEH3A KOMOOHEHTS
CHMCTEMBl NpeacTaEnAeT coboi rnofanbHyK Mogens 0BWeER LKpKynALKMK aTMoctepbl, pazpabaTeiBaemy B MHCTHTYTE
BLHWMCIMTENEHOR MaTemMaThkkm PAH W peanqszoBaHHY Ha BbICOKONPOMIEOAWMTENbHBIX BbIYMCIMTENbHBIY CHCTEMaX
napannenbHol  apxMTeKTypbl. WMHHOpMauMoHHaA KOMNOHEHTE BWC cEAzaHa C© NoChegylwwM npeofpasosaHvem
pesyNbTATOE PACYETOE E MHOPMAUMID, HEOBXOAMMYH) KOHKpPETHbIM None30EaTensm (cneymanvotam no npofnemam
OKPY#AWER cpeabl; MHAAM, 23HATbIM YOPSENEHHEM E KOHKPSTHBX 00NAacTAx x02ARCTEEHHON AEATENbHOCTH,
CTYABHTAM, ACMMPaHTAM KM NPENOASEATENAM M T.4. 0,

MpadT INTAS 00-189, rpadr P®®A 04-07-90219




NMopTtan RISKS

MAN-INDUCED ENVIRONMENTAL RISKS: MONITORING, MANAGEMENT AND II‘.EMHI!A‘I‘IOH OF MAN-MADE CHANGES IN SIBERIA

FP6 EC pro]e:t

mm Air quality Distributed resources
Rus | Eng &}5 | @

The bilingual {Russian and English) Enviro-RISKS web-portal is aimed at dissemination of the FP& CA "Man-induced Environmental Risks: Monitoring, Management and Remediation of
Man-made Changes in Siberia" {Enviro-RISKS) results as well as relevant projects results and approaches. It is also an information resource on general environment issues adjusted alsao
for usage in education process and giving an access to environmental infarmation and basics on environmental monitoring and management to regional administrators, researchers,
students and general public thus giving rise the environmental concern in NIS management bodies and general public;

The portal operation will be supported by a distributed information system with main server in Tomsk and nodes Krasnoyarsk, Moscow, Khanty-Mansiisk and almaty thus providing easy
access to structured information resources on Siberia environment, 1ts management under anthropogenic environmental risks and methods of its remediation. Among the information
resources there are also gathered and systemized environmental information resources obtained in process of environmental studies in Siberia and results of relevant expert groups
studies. The portal is also aimed at exchange and dissemination of good practices examples of practically important results obtained in course of projects implementation, especially those
obtained in area of remediation.

additionally it is used as an instrument for rmexchange and dissemination of information between the project partners.

Portal functionality

Access to

Gathered and analyzed detailed information on all coordinated Projects;

Gathered and systemized results and finding obtained including relevant observation data and information rescources;

Distributed Database, which will give an access to data on characteristics of Siberian environment to the Project Partners and an access to relevant metadata to all interested
professional community.

The basic thematic sites integrated into the Enviro-RISKS web-portal are:
&ir Quality Assessment and Management will compile basic aspects of air pollution and environmental impact assessment and include interactive tutorials. Specific case study examples
will be drawn from Lake Baikal and the West Siberian Lowlands.

ENYIRO-RISKS {INCO-CT-2005-013427)

http://risks.scert.ru/



[mkg)  =Eroasll nlemet [ epirer =1

[] Te il O A cpaaliy ssniboring e Fomek (mkag - Meroeci® nfarei §gdoer = [ e
Tan [eesa B Biosos s Crpae v Jar Trass Jer Sfoesrs T M,

Bl |} bzl R — i T _- £ Mgy, | Cioghe r i W Sefinge  dgpec L v . - =] EJ Mg, Lok - j W ]
M| - |
i

Sy alpakde (S07) ot 10m: Dawy dynamics by hoars, July 11, 7005

Sudiur dioebde (S0F) ot d0m: Day dynamdcs by howrs, July 11, 2005
Pl S el T

MPCE 50 mkgsfmcl LE]

Terws: PONOSOT.10 Ol 040

1 (<.

Beb cucrtema gna oueHKu sarpasHeHUn Bos3ayxa B TOMCKe Ha
OCHOBEe MareMaTuyecKkoro mogenmpoBaHusi (MepeHoc u
atMmocdepHas hoToxnmusa)

Busyannsaunsa pesynbTatoB BbluncieHn (npoekt Enviro-RISKS)




Cuctema ansa oo6padéoTKN U BU3yanimsaumu

KIMINMMaTU4eCKUX N MeTeoposiormyeCKknx AaHHbIX
http://climate.risks.scert.ru/reanalysis/

Beb-cnctema cocTonT U3 TPeEX YacTeu: rpauyeckoro nHTepdienca nonb3oBarens,
Habopa nporpamm, HanncaHHbIX Ha A3bike cueHapues cuctembl GrADS nnu IDL, n
CTPYKTYPUPOBAHHbIX METEOPOIONMUYECKUX AaHHbIX.

[[padonyecknint nHTepdoenc paspabortaH Ha 6ase aapa Beb-noptana ATMOS ¢
ncnosb3oBaHnem a3bikoB HTML, PHP n Java, n npeacrtasnsieT co60r AMHAMUYECKYHO
dhopmy Ana BBOga napameTpoB pacyeTa v Bu3yanusaymn. Nporpammbl npeactasniaioT
co6oin He3aBMCMble MOAY/N, NoAKNYaeMble ¢ noMmoulbio PHP 1 BbinosiHAeMble
cuctemon GrADS/IDL, koTopas no OKOH4YaHuUM pacyeToB NPOU3BOAMUT rpacunyeckmnin
BbIBO/l pe3ynbTartoB B (pansi. 3TOT dpansi oTobpakaeTca Ha Beb-CTpaHuLe.

3aperncTpmpoBaHHbIil MoJib30BaTe/Ib MOXET CBOOOAHO MOJTyUYnTb pe3y/bTaThl
rpadonyeckoro 0To6paXKeHus, Kak AaHHbIX, Tak U pe3y/bTaToB X 06paboTKn, HO He
MMeeT HEeNnoCPeACTBEHHOIO A0CTyna K AaHHbIM N He MOXEeT CcKavaTb UX.

Cuctema pabotaet ¢ gaHHbIMu PeaHann3os NCEP/NCAR, NCEP/DOE AMIP II, ERA-
40 n JRA-25.


http://climate.risks.scert.ru/reanalysis/

Cuctema o6nagaet cneaywuien PyHKUMOHaTIbHOCTbIO:

*BbINOJIHEHME Pa3/INYHbIX MaTeEMaTUYEeCKMX N CTaTUCTUYECKUX onepauunmni Haa
NaHHbIMU;

*BblUMC/IEHNE MUHUMAJTIbHBIX, MaKCUMaJsIbHbIX, CPeAHNX BE/TNUNH;
*onpepgesnieHne gncrnepcun, CTaHgapTHOrO OTK/IOHEHNA, abCOJTIOTHOIO
aAnanasoHa 3HauYeHuM;

*rIoAICHET YKncia AHenN ¢ abCOJIOTHLIMM 3HAYEHUSAMU NapamMeTpa B 3alaHHOM
AnanasoHe;

*CrnaxunBaHne BO BPEMEHN 3HAUYEHN NapameTpa CKOJIb3ALWNUM OCpeaHAIOLLINM
OKHOM B 3a/laHHbI1 Nepnoa BpeMeHN A1 NPON3BOJIbHbIX MPOCTPAHCTBEHHbIX U
BPEMEHHbIX ANana3oHoB;

*BblUMC/IEHME KO3dahuLMeHTa Koppensuum ansa nap napameTpos;

*pacyeT Ko3agpPNLUMEHTOB NIMHENHOW pPErpeccun Mexay HeKoTopbIMU
BE/IMYNHAMMU;

*onpepeneHne nepsoro (nocsaegHero) Tensoro (XonoaHoro) AHA (Hegenw,
Mecsua) roaa.

Monb3oBaTeNbCKUIA HTEPMEC aeT BO3MOXHOCTb 3a7aBaTth reorpadnyeckyo
061acTb, BPEMEHHOW AnanasoH, BbIbMpaTtb nccieayemMyo KMMmaTuyeckyto
XapakTepUCTUKY, a Takke 3ajaBaTb napaMeTpbl BU3yasm3aLun.

[MpocToe 1 GbLICTPOE pacLuMpeHne BO3MOXHOCTeN (MHTepdheic 1 nporpamMmebl).
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TpeHabl NeTHUX TemMmneparyp

a Climate model / - Microsoft Internet Explorer

$alin Opaeka  Brg  MBOpaHHoe  Cgperc  Chpaeka

nsphere temperature at 2m, trend trend - ;

ering: conisrs —0-1% —0.12 —0.1 —0.08 —0.08 —0.04 —0.02 0 0.02 0.04 0.6

Meteorological parameter: stmosphere temperature, degrees, C | Badasar g al paranus e
Level: 2m [T}
Characteristic: Trend for a given tirme period Charasdamili
- 01.06.1950 - 31.08.1957,
Analyzed dates/periods: 01.06.1994 - 31.08.2001 Analysmi dal e fparanls

n | . §
NCEP/NCAR, NCEP/DOE AMIP II,

1950-1957/1994-2001 1979-1986/1994-2001




A KnvmaTvueckas Moaenb ;/ - Microsoft Internet Explorer

BbluMC/IeHUe nepBbiX TenJbiX gHew
A

J @aian Opaeka  Bwg  Mz0padHoe  Cepewc  Cnpaeka

ro

o

A KnvMaTvueckan Mogenb / - Microsoft Internet Explorer

J @ain  Mpaeka  Bug  MbpadHoe  CepeWc  Cnpaeka
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1979 104
1930 104
1921 73
19a2 o1
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1924 110 19284 110
1925 o1 1985 o7
1926 o4 1986 24
1927 o2 1987 101
1928 o6 1088 o6
1920 29 - 1989 k]
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1979-1989, 2 Habopa AaHHbIX




BO3MO>XXHOCTb CpaBHeHUsA HAbopoB
ODaHHbIX

* CpaBHEeHME OCHOBHbIX
METeOopPOo/IOrMYecKnx N KnmMmaTmnyecknx

XapaKkTepucTuk
* AbcontoTHasa pasHuya: AD = |b -a|
* HopmMmupoBaHHasa pasHuua :

ND=|(b-a)/a|*100%



NMOPMUPOBaHHaA pa3HUUa Oansd

aTMocdepHoro paBneHusa, anpenb, 1999 -
2001

@ain Mpaeka  Bua  MEOpandose  Cepewc  CNpaska

)




NMupekcobl usmeHeuua kaumarta (Climate Change Indices)
MakcrMasibHOE 3HaYeHNne MUHUMasIbHbIX CpeAHNX AHEBHbIX TeMMNepaTyp 3a
MecsiL,

F Climate model 7 - Microsoft Ttermset Explorer




®ain  Mpaeka Bug  M=z0OpaHHoe

Cepeiac  Crpaeka
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' IDownload cluster of scenes

.. Back
# Meteorological software

— USGS GLOYIS Global
Visualization Viewer

# GLOVIS Software

|

st (EHUY]

# Download by scene name
= Download cluster of scenes Select dataset(s)

Choose geographic area
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HoBasa BeO-'MIC cuctema CLIMATE:

*YHNdOnunMpoBaHHbIN HAOOP apxXMBOB reodpn3nNYECcKmnX
naHHbIX(NetCDF/HDF5)

*Paclumpsaemoe moaynbHOE BblYNCNTENBHOE AAPO C
noaaepXXKkom Moaysien nosib3oBaTesns

*O0bpaboTka AaHHbIX U NpeacTaB/eHne pes3yibTaToB B
rpadomyeckom Buae COBMECTHO C dpannamMmm agaHHbIX U
MeTagaHHbIX (OGC, 1ISO 19115)

*IHTEepHET AoCTyn, rpapuyecknn Beb-nHTepdeinc
nosib3oatens c ' NC-dpyHKUMOHaNbHOCTbIO

*MeTazaHHbIe: NOUCK N BblIOOpKa, TexHosiormm Semantic Web
*IHpopmaLMoHHas noaaepxka MHTErpPUPOBaHHbIX Hay4YHbIX
nccnenoBaHnn B 06/1acTu Hayk 0 3emne

*[10CTOBEPHOCTb BbINOJ/IHAEMOro aHasin3a HeCMOTPS Ha
pPa3HbIN YPOBEHL UCCNes0BaTeNEN



MBBI'C K/TTMMAT
OobLwWwaa apxutekTypa

- ApXMEB! AaHHBI
Sesame Server
Lmkn oGpaboTim Peananis
roden K WWRE ‘—‘
FPEHHUN MW e I — HabnwoasHna
RDF
METAaAaHH B Iy THHROBEIS
CH IR
[E—
MpradorrM/KapTel MeTagaHHble | Monglnam OE‘IEZHHH
GhlL/EDE MeTalaHHble HanHeie Net L [ — MOACN MPOBAHNA
5B ¥ 4 NCH AOCTYN& K AaHHEIRM T
eb Bpaysep ] Web nopran | HoFs | | nNetcoF | | HOFEOS | ~—
g Mona
MO ATMO S |- CMS | GRIE | | Shapefile | | | MeTeonapameToos
OpenLayers || aHHble BLICOKOro
GEiESS J ‘ ~psspeuain
ExtdS A L
Framewiork ’ BrooHan - MeHem+ep
. CVELD MporpamMmHbie Fafasa napa
OHCK - Ml Sl rMoayn PHE * +
AEHHBD Iy v
i . ChnoR CnorA
B 3Yan M3aLn pacyeTos
; A A A rbaibh i
CTaHnapTel | 2D¥3CLnons | | CTarvcThra |
(el - ---- -
! elcie | 20 rpady Mem | HMHOekcel BMO
Kpoco-aHannz
AeTanm sanpoca | AHWMELNA | Ha%opoe AaHH B
Habop gaHHbIx ‘ Wil | ‘ WWES ‘ | | | B
FapTelfcnon
Twn zana4dn S eSS -“
MapaMeTpel BEIYMCABHWA _l v
Dopuar sunoss o] o Geoserver | | Gocs [ ros | N

CTpyKTypupOBaHHbIe apXmBbl reodon3nyeckmnx gaHHbIX + MeTagaHHble
BbluncnutenbHoe Mmoay/ibHOe A4Pp0, peann3oBaHHoe Ha IDL

Beb noprtan, peaninsyrowmim 10ruky paspadarbiBaeMbliX BEO-MPUNOXEHNNA,
obecneumBaeT APl ana paboTkl ¢ AApPOM N KapTorpaduyeckumm seb-cepBucamm
JavaScript-6nénuoTteka KaccoB ansa peannsaumm rpadouuyeckoro nHTepdienca



Habopbl reopmnsnyecknx gaHHbIX

POCCCLEEEEEREEEEEEEL RN ALY Y _1
@ XpaHunuuie HabopoB AaHHbIX

— PeaHanusbl (ERA-40, JRA-25, NCEP/NCAR,
NOAA-CIRES, ERA Interim, APHRODITE)

— [laHHble meTeocTaHuu PO
— [OA3 Landsat 4-7, GLS, MODIS
— O6bem gaHHbIX 6 TG, gocTynHo 17 T6

— bBa30oBblil HAGOP reonpuBa3aHHbIX KapT, BKIOYas
KapTbl paCTUTE/IbHOro NOKPOBa, NPUPOAHBLIX
akocuctem, nHaekca NDVI

¥ JlaHHble peaHa/IM30B NpuBeaeHbl K dopmartam
NetCDF/HDF5

@ [lnsa BblOpaHHbIX PErMOHOB BOCCTaHaB/IMBAKOTCH
NoJsiIi MEeTEeOPOJIOrMYECKNX BENIUYNH C BbICOKUM
npocTpaHcTBeHHbIM pa3pelleHnem (WRF)
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PYHKUNOHAJIbHOCTb

BbluncnurensbHoe a40:
BbinonHeHwve B cpege ITTVIS IDL 7.0
YnpaBrieHne yepes Be6-nHTepdenc

APl ona paboTbl ¢ apxnBamm reopusnyecknx gaHHbIX (4OCTYN, MOUCK,
BblOOpKa, NpeasaputensHaa obpaboTka)

O6paboTka aaHHbIX Landsat
Moaynu maTtemaTnyeckom u CTatTUuCTUYECKON 06pabOoTKM AaHHbIX
BO3MOXHOCTb NOAK/THOYEHUST MOAY/IEN NOSb30BATES

OyHKUNM NpeacTaBNeHns AaHHbIX U pe3ynbTatoB 06paboTkn B popmarax
NetCDF, XML, EPS, GeoTIFF n ESRI Shapefile

ba3oBble BblYUCUTE/IbHLIE MOAYJIN.

MUHUMYM/MaKCUMYM, AnanasoH, cpeHne, CTaHAapTHOE OTK/IOHEHME,
avcnepcus

NHOEKCHI UBMEHEHNSA KNuMmaTa: YAC/10 MOPO3HbIX AHEW, NPOAO/IKUTENTIbHOCTb
BeretawlMoHHOro nepuoaa, Y1cno gHen ¢ 3aMmopo3KaMmn, MeCSYHbIN
MakKCUMyM/MUHUMYM OHEBHOrO Makcumyma/MUHUMyMa Temnepartypbl, YUC/0
TPOMUYECKNX HOYEN...
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PYHKUNOHAJIbHOCTb

Beb-nopran:

YHNUUMPOBaHHbLI NPOrpaMMHbIN MHTEpMec ana pa3paboTkn Beb-
NPUNOXEHU

O6ecneyeHne Beb-I'MC pyHKUNOHANBLHOCTU 3a CHET UHTerpaumn c
kapTorpadunyeckmumm Beb-cepsucamn (WMS, WFES) Ha 6a3e MO Geoserver

(http://geoserver.org/)

MacLwitabupoBaHue rpatnyeckmnx pesyibTaToB BblYMCIEHNIA

Bbi6op reorpadmyeckoro gnanasoHa, Ucnosib3oBaHne Cl0eB
[MpenoctaBfieHne NHdopMauum, CBsA3aHHOM ¢ reorpadpnyeckum 06 bLEKTOM
[MpenocTtasrieHns kaptorpaduyecknx nereHg no WMS-3anpocy

OYHKLNOHAILHOCTL Ans paboTbl ¢ RDF-MeTagaHHbIMK, ONUCLIBAIOLLIIMA
apXuBbl AAHHbIX, BK/IOUYASA 3/IEMEHTbI CEMAHTUYECKOrO Noucka Mo KUYeBbIM
crioBam

bubnuorteka A1 paspa60TK|/| rpa@mquKoro MHTGQ@GVIC& No/1b30BaTE/14.

GeoExt (ExtJS Framework + OpenlLayers)
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‘I‘Ipmmepbl BbIUMC/IEHUI N NpeAcTaB/IeHUs pe3y/ibTaToB

NHAEKCbl U3MEHEHUS KnmaTa: «4ncno AHen ¢ 3aMmopo3KaMmn,
«MeCAYHbIN MUHUMYM IHEBHOW MakcMMasibHOW TemnepaTypbi», 1920r,
NOAA-CIRES Twentieth Century Global Reanalysis V.1
CpeaHerogosad Temneparypa Bo3ayxa,
CTaHfapTHOe OTK/I0HeHMe TemMmnepartypbl Bo3ayxa, 1990r, ECMWF ERA-40
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‘ﬂpl/lMepbl BbIYNC/IEHNIA U NpeAcTaBNeHNs pe3y/bTaToB

NCEP- JR, ERA Interim reanalysis (Jan 1990)
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TemMnepatypa Bo3ayxa y NOBEPXHOCTU, CPeHee 3a sitHBapb

49



‘ﬂpl/lMepbl BbIYNC/IEHNIA U NpeAcTaBNeHNs pe3y/bTaToB
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‘I‘Ipmmepbl BbIUMC/IEHUI N NpeAcTaB/IeHUs pe3y/ibTaToB

Average annual temperature at surface, 1990 (ERA Interim, Western Siberia) Average daily temperature at 2m, 2/2/1999 (WRF model output)

degrees, C 55 50 65 70 75 BO &5 90
= . EE »

24.6

degrees, C

—2.0

CpeaHerogoBad Temnepartypa so3ayxa y nosepxHoctu, 1990r., ECMWF ERA-Interim

CpepaHecyTo4yHaa Temnepartypa Ha 2 M, 2 dpeB. 1999 r., Mogens WRF
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‘OﬁpaﬁoTKa CNYTHUKOBbIX AaHHbIX Landsat

1. W3obpaxeHne RGB (Puc.)
2. NDVI, EVI
3.
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Busyanusauusa cpegHen temneparypbl Ha BbicoTe 2M, 1979

%) Climate model / Air temperature - Mozilla Firefox ) climate model / Yahoo Maps - Mozilla Firefox

@aidn  Opaeka B AypHan  3aknaged  WHCTEYMEHTHL  Crpaeka Dain  [paeka  Big  AypHan  3aknage  FHCTpYMEHTE  Cnpaeka

@ - c A Gy ||_1‘]|http:,l',l'climate.risks.scert.ru,l'environment,l’gec @ - c AN Ta ||_1']|http:,f,l'climate.risks.scert.ru,l'environment,l'geoserver,l’vahoo_rnaps,l' b

-.'l 3P TEl MHpa ESH 5. | 4. GI5-Lab: Batch co... | ﬂ. GIE 8] Carbie nomynapHeie 3 HauansHan crpadkua 5y | MeHta HosocTed E Download details_ Wi

| |j Land Cover Institu...

Rus | Eng Te -" FhD programs. .. |j Climate ﬁ | @ WnopMalmo... | ‘ Re: [OpenLay...| _f matching proj... | |j Spherical Mer ... | @ Laverfahoo - | - F
T Yahoo Maps/Mean Air Temperature Contour at 2m for 1979,_NCEP/DOE AMIP II dataset :I
p P ¥

|Airtemperature j Mean Air Temperature

.. Back i 2 \ ; P
= Geoserver
= Air temperature

# NDVI
Scale =1 140M
Click on the map to get  Ciick on the map to get feature info -
4 4] | _'|_I
| roToEo | [oToEo i
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cnonb3oBaHue cnoeB Google Maps U CNYTHUMKOBbLIX CHUMKOB
andsat
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(DyH KUMOHaJIbHOCTb BbIHUC/IUTE/TIBHOTIO MOoAVY A

Standard Climate extreme Indices
characteristics Indices controlling
forest
ecosystems
Sample mean, Maximum and minimum Growth season
standard deviation values of meteorological duration, first/last days
of meteorological parameters of growth season
parameters
Moving mean with a  Dalily temperature range, Thaw days during cold
given window width Intra-annual extreme season, Cold days
temperature range during warm season

Number of days with Climate extreme indices Selyaninov hydro-
meteorological value concerning temperature thermal coefficient
In a given range and precipitation (WMO) ...

*Linear trend

*Statistical tests (Student, Fisher, Tau-Kendall)

*Correlation coefficients 55
*Datasets comparison



Pe3ynbrartbl

BbluncneHunsa BbinosiHeHbI ¢ nomoulbio moayna NBBITC.

Cucrtema no3BoJIAET BbINOJ/IHATb MHTEPaKTUBHbIN aHa/ N3 U
Bu3yasnnsawnto 6e3 npeasaputesnibHoOn 3arpy3kn gaHHbIX U NX
nepedgoopmMmaTmpoBaHus.

[NoMumMo BM3yanusaumm, pesynbTaTbl apxXnuBupyoTcs B doainax

3a/laHHOro chopmarta, rotoBbIX /151 UCNO/Ib30BAHUS B
MPUNOXEHUSIX.
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Knumartunyeckne xapakTepucTuUKu:
CTaTUCTUYECKNN aHaUIU3 OaHHbIX
peaHasin3a 1 HabAaAEeHNN

icchepgoBaHMe noBeneHNa TeMnepaTypbl Bo3ayxa ans
Tepputopum Cnbupmn B TepMnUHax cnenyrowmx
KJIMMaTUYEeCKUX XapaKTepUCTnk

e CpepHue:
—Tro40Bble, CE30HHbIE U MECAYHbIE CpeaHne TeMnepaTypbl;
— ONNTENIbHOCTb TEeN/10ro nepuoda roga

e KimmaTmyeckume IKCTPpEMaJIbHbIE NHOEKCLI.
—YNCJT0 MOPO3HbIX N JIETHUX ,CI,HGI7I, HNCJ10 TPOMNYECKNX HOl—IeVI;

—aMiyimTya CyTOLIHOIZ TeMneparypbl, IKCTpeEMaJ/ibHblE 3HAYEHUA 3a
HECKOJIbKO J/1EeT



CraHuuu (1958 - 2009)

Annual and seasonal mean linear trends grow from 0,3 to 0,5 0C/10 years;
For Southern part of West Siberia 0,4 0oC/10 year, for South of East Siberia trend is
below a 0,3 0C/10 years.

Station_Synop
LIN_REG
e D09-0.18
@ 019-031
@ 032-0.238

s 0,39 - 0 46
O o) 0,47 - 058

” . Aretle Cirole L1136 B . .




PeaHa/1n3bl
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o
Annual mean temperature trend for Annual mean temperature trend
1958 — 2001 (ERA-40) for 1989 — 2009 (ERA INTERIM)

ERA-40 (1958 - 2001) dataset revealed positive annual mean temperature trend (from
0.18 to 0,18 — 0,42 °C/10 years) with the most pronounced warming in the Northern
regions of Siberia (0.3 — 0.42°C/10 years). As a whole, warming is the most pronounced
in winter (0.5 - 0.75 °C/10 years) and in spring (0.5 — 0.6 °C/10 years).

ERA INTERIM dataset has shown more inhomogeneous pattern of temperature increase
(0.25 — 0.55 °C/10 years) in the Northern and Western parts of West Siberia and its’
decrease (up to —0.4 °C/10 years ) in the south-east for 1989-20009.

Accelerated warming of the Northern part exists during the whole analyzed period >9



JlMHaMHMKa TeMIiepaTyphbl
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TpeHO cpenHeronoBov TeMnepaTypbl:

* 0.3 -0.4 °C/10 neTt (ceBepHas yacTtb 3anagaHon Cnoupn)

* 0.2 - 0.3 °C/10 nert (toxHaa 4yacTb 3anagHon Cnéupwn)

TpeHa cpenHen 3a Ce30H TeMMepaTypbl:

* 3uma: 0.5 — 0.7 °C/10 net (ceBepHas u LeHTPasibHaa YyacTn 3anafiHou
Cubupn)

* BecHa: 1o 0.7 °C/10 neTt (ceBepHas yactb 3anagHon Cnoupn) n 0.4 - 0.55
°C/10 net (ueHTpanbHas vYactb 3anagHoin Cnompwm)

* J1eTo, OCeHb: HET CTAaTUCTUUYECKN 3HAUYNMbIX N3MEHEHW




JTnHaMHKa KCTPEeMYMOB TeMIlepaTyPhl

2000

TpeHna cyToOYHOM aMnIUTy bl TemMnepaTypsbl (CrieBa) 1 3KCTPeEMasIbHbIX 3HAUYEHUIN 3a HECKOJIbKO
net (cnpaea), ECMWF ERA-40, 1958 - 2000 r.r.

HeT 3Ha4YNMbIX U3MEHEHUWN B CYTOUHON aMNanTyae

TemnepaTypbl
TpeHa 3KCTPeMa/IbHbIX 3HAUYEHW TemnepaTypbl 3a HECKO/TbKO

net: 0.5-1.0°C/10 net



KnumaTtunyeckne xapakTepucTuku,
KOHTPOIMpYoLmMe pasButme CUbUpPCKnX
NecCHbIX 3KocUcTeMm

InHaMnKa KnMMaTn4eCKUxX NHOEKCOoB, onpenensaoLumnx
pa3BUTUE NeCcHbIX 3kocuctem B Cnbupwm 3a nepuopg 1974 -
2000 r.r.

XapaKTepucTuKu:
e CpegHsada Temnepartypa 3a rog, CesoH, mecsL
e CyMMa Temnepatyp > 5°C u asiMHa BeretaumoHHOro nepuoaa

e CyMMa 0OCa/IKOB 3a rofl; NPoA0/HKNTENBHOCTb XO/I0AHOrO U
Tennoro nepuoaoBs roga

e aMMNINTYAa 3HAYEHU TeMnepaTypbl BO3ayxa



[MHamMmkKa KimMmaTnyeckmnx MHOAEKCcoB

Degree C/ 10 Years

« Siberia_119_full_title Events
mm -53--29
mm-28--44
mm 43-0
mm 0,01-20
mm 21-45
] 46-869
] 70-94
B 95- 120
mm 130 - 140
mm 150 - 170

v i

TpeHa (°C/ 10 ner) ¢
1984 — 2000.

e  Siberia_119_full_title Events
[ Trussia
Il 26--16
151
B 0,9--053
Il 0.52--021
[ -02-0,015
[ 10016-0,24

TpeHa (°C/ 10 nert) pas

niona, 1984 — 2000.
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mm /10 Yrs

« Stations_PW._trend
mm -107 - -83
mm -82--58
mm -57--33
/-32--79
= -78-0;
mm 0.01-17
mm 18-42
mm 43-67
mm 68-92
mm 93- 120

TpeHng (Mm/10 neT) cpegHerofgoBoi cyMmMbl ocaakos, 1974 — 2000.



AnHamMmuka ANUTenbHOCTM BereTalMoHHOro nepuoaa: cpeiHaa AHeBHasa Temneparypa
Bbile 5 °C (cnesa) 1 10 °C cnpasa), of ERA-40 Reanalysis 1958 — 2002.
B 060u1x cnyvyasax yMmepeHHbI PocT AmTtensHocTn (2-4 aHa 3a 10 fieT, B CpeiHEM).

Trend of growing season length (dT > 10 C), ERA 40, 1958 — 2007
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Trend of growing seascn length (dT > 5 C), ERA 40, 1958 — 2001
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TpeHabl ocaakoB MeHATceda oT 11 mm/10 net Ao 16 mm/10ner.
PocT ocagkoB B CeBepHoit Cnoupu (cnesa) 30 mm/10 net B OCHOBHOM 3VMHUM

mMecsuam (HoA6pb anpesnb, 4o 27.3 mm/10 neT) n BTOPOK NO/I0OBMHE TEMNJIONO Ce3oHa
(aBrycrt-okta6pb, Ao o 15 mm/10 ner.

MeTeocTaHUMM AatoT NOA0OHYI0 KApTUHY. YMeHbLUEeHNE ocankoB B LeHTpe Cunbupn (12

CTaHUWI BblAENEHHbIX F0/1yObIM LIBETOM), OCTa/lbHbIE CTAHUUN AAOT MONIOXKUTEbHbIN
TpeHg ao 17 mm/ 10 ner.

frend of annual precipitation, APHRODITE JMA, 1858—-2000
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TpeHnabl ocagkos. APHRODITE JMA TpeHAbl ocaskoB
HabnoaeHna Ha 62 meteoctaHUMAX.65



3ak/rueHue

*[11151 NONTYYEHNST HAAEXHbBIX METEOMONEN HYXHA
MEeXBeAOMCTBEHHAs NporpaMmma co3aHust PErmoHasIbHOro
PeaHann3a, HyXHbl JaHHble PETMOHAUTbHbLIX METEOCTaHLMIA!

*Cos3gaBaemasd IBBI'C K/IMMAT nos3sonseT apdpeKTUBHO
paboTtatb C 601bLIMMKU apXnuBamMmm MmeTeoaHHbIX

*[1poBeAEHHbIV aHa/IU3 NOATBEPANN COOOLLaBLUNECS paHee
TEHAEHUNWN ANHAMUKN PETMOHasILHOIO KmMaTa U NO3BOJIN
CYLLIECTBEHHO YTOYHUTb SIOKa/IN3aL o U CTENEHb
HEeOHOPOAHOCTU HeJlaBHUX KNMMaTUUYECKNX U3MEHEHUI B
PEernoHe

BO3MOXHbIV NyTb pa3sBUTUA Noaxoaa:

*cOo3/laHne B KPYMHbIX LeHTPax 60bLNX XpaHUAULL, AaHHbIX U
TemaTndeckmx seo-r'cC mMBC

*IBC — npeamMmeTHas aHuuknoneans/yuebHmnK






MeToaonorma

Nokannzauna WRF ARW moaenn Ha nccnegyemon obnactu: Beloop gomMmeHa.
OueHKa B/IUSAHUA FTPaHUYHBbIX YC/10BUW Ha hopMUpOBaHne NOen.

HacTtponka chnaros 1 napameTtpmsauui: MUKpohunsmka- Cxema TOMMNCOHA,
Ona ANIMHHOBOJ/IHOBOTO n3nyyeHns- RRTM, Anga KOpoTKOBO/IHOBOIO NU3/1yYeHUs -
cxema yaxvsa, ona npusemMHoro cnos- Eta mogens, ana 3eMHOro csios-
NOAH mogens, ona nnaHeTapHbIX rpaHUYHbIX YCNoBUin- cxeMa Meno-Amaaa,
cxema ans napameTtpusaunm KyyeBbiX 061akoB- cxemMa KanHa —Pputya.
(nogbopka noaxoasawen ANPdy3NOHHOKW CXEMbl, MUKPOMU3NKN U TPAHUYHbIX
YCNOBUN)

Banngauns: cpaBHeHUe ¢ 4aHHbIMU CTAHLUNOHHbIX N3MEPEHUMN,
(MecssuHOro xoga n ocpegHeHHbIX Be/INUYNH).

OpraHnzaumsa paboTbl MOAENN HA Pa3/INUHbIX apXmMBax AaHHbIX:

Era-40, Jra -25, Reanalisys -2 NCEP

HacTpoiika n otnazka pabotbl MOgeNnn B napasiyie/isHOM PEXUME:

3arnyck Mogenv ¢ npuMmeHeHnem 6mbnnotek openMP Ha 8 aaepHon MallnHe
PacueTt noneit MeTeoBeNnMUYMH Ha nctopuyeckunii nepuog ¢ 1990 no 2000 rog,

YcBO€EHMe AaHHbIX CTAaHUMOHHbIX U3MEPEHU, pelieHne Npooéiembl
3anycka Mmoenu Ha 4oJITuii NPOMEXYTOK BPeMEHM




CD|/|3|/|L|eCK|/|e onuun n cxemsl

11 cxem ansa mukpodunsunkm (cxema Kecnepa, cxema JInHa,
ogHomomeHTHad WRF cxema 3 ro knacca, ogHOMOMEHTHas WRF
cxema 5 ro knacca, NCEP cxema, ogHomomMmeHTHasa WRF cxema 6
ro Kfiacca, cxema oggapaa, cxema ToMncoHa, AByX MOMEHTHas
cxema Mopwuca, gpyx momeHTHass WRF cxema 5 ro knacca, agByx
MomMeHTHaa WRF cxema 6 ro knacca);

* 4-u cxembl ANa ANMHHOBOHOBOIO nsnyyeHna (RRTMG cxema,
GFDL cxema, CAM cxem, RRTM cxema);

* 5 cxeM AN KOPOTKOBOJ/THOBOIO U3ny4dyeHus (cxema yaxua,
cxema [logaapTa Ana KoOpoTKoOBO/IHOBOro nsnyyvyeHna, GFDL ans
KOPOTKOBOJIHOBOIO nsnyveHusa, CAM an4a KOPOTKOBOJ/IHOBOIO
n3nyvyenma, RRTMG ans KopoTKOBO/IHOBOIO U3TyyeHus);

* 5 cxem ona noBepxHOCTHOro cnofA (cxema MM5 moaenu, cxema
ETA moaenu, cxema lNnenma-Xeto, cxema QNSE, cxema MYNN),

* 4-n mogenu noactunawouwein nosepxHoctu (moaesnis Noah,
moaenb RUC, mogens Mnenma-Xoto, mogens XCEQ);

* 9 cxeMm naHeTapHOro NOorpaHUYHoOro C/of;

* 2 cxembl ana gudpdpysum (cxema ropmsoHTasibHOW anpdoy3nn 6
ro nopsaaka);

* 18 onuuu ana guddysuu;

* 5 TMNOB G0KOBbIX FPAHNYHbIX YC/IOBUM.



YcBoeHwe AaHHbIX CTAHUWOHHbLIX N3MEPEHWN:
aHaNn3 MeToaoB, NOAroTOBKA W
KOHBEPTUPOBAHWE BXOAHbIX NAHHbIX.
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d®opmar. icchenyemana obnactb. PaspewleHwue.
HavanbHbie U rpaHnYHbIe YCNOBUA

[laHHble xpaHATcAa B oopmate NetCDf
3anagHasa Cnounpb C.-FO. 2500 km 3.-B. 2000 Km

[TpocTpaHcTBeHHOe pa3pelueHne 20 KM (BO B/IOXKEHHbIX
ob6nactax 10 km)

BpemeHHOW wwiar nonen 6 4yacos

cTopuueckuin nepuoa 1990-2000

ERA 40 + ERA 40 Interim (Surface)

HaHHble NCEP

KapTta TMnoB 3emsienonb3oBaHuda USGS (24 tuna)

Bannanpyemble nepeMeHHble B MPU3EMHOM CJ10€:
TemnepaTypa, CKOPOCTb BETPA, BOASAHOW nap



Noah moaens noactunatoLwlen
noeepxHoctu (NCEP)

ATMOSPHERIC FORCING {near surines] RADIATION FORCING {a
MPU3EMHbI BHEPreTUUecKniA  rawmus: Community Noah  comwwoiow
banaHc sunsace preseune land-surface model { ,
AKKYyMynupoBaHue Boabl q (
MCﬂapeHl/le VT, TRANGP s
MHoroyDOBHeBaﬂ MO.CI'e]'Ib FRECIPITATION Hﬁ:IJS i SENSIELE MEAT FLUX ﬂ-”?‘a'llﬂrﬂ ig

e R POITION L Yorhorm surface LENGWAVE
nousbl (gnddysus, ﬁ : T * sepcamon RRDIATION
HakonieHue Tenna Aang ) BRGTSOL e [ S
Pa3/INYHbIX MOYBEHHbIX SuaFace J § & R v
Te KCTyp) h INFILTRATION t SOL MEATFLLX  § 4
I_IpOL'IeCCbI 3al\/lep3aHV|ﬂ E III'I?EMLSIJIL NTERMAL Stlf_
2 MOISTURE FLUX MEAT FLIUX

OfHoypoBHEBasA Moaesib Lo 4 -
CHEXHOro nokposa u ero =
F)a'CI-IF)epIe'rIeHI/Iﬂ i NI P BUBSiJHFAﬂE RUMOFF HEAT BUDC
BnMﬂHme HeOp,HOpO,EI,HOFO STATE 'II’A"H[AELEE ; " SURFACE PARAMETERS
CHEXHOIO NOKPbITUA Ha CANOPYWATER SOLWATER  SNOWWATER GAEEN VEGETATION FRACTION "
npmseMHble I-IOTOKVI S0IL ICE S0IL TEXTURE SLOPE

ftp /fftp.emc. ncep.noaa.gov/mmbigep/ldasinoahlsm

- Noah LSM tested in various land-surface mode
intercomparison projects, e.g., PILPS 2a, 2c, 2d,
GSWP 1 & 2, Rhone, DMIP, GLACE.



AHaNn3 NMELWNXCA KapT TUNOoB
3eMnenonb3oBaHnn

USGS c MPOCTPAHCTBEHHbLIM pa3pelwleHnem:55 km,18.5
KM., 9.25 kKm., 3.75 kM., 0.925 km.

24 - Tna 3emMaenosib30BaHNN

Land Use and Land Cover Characterization within Air Quality Management
Decision Support Systems: Limitations and Opportunities. Maudood N. Khan,
William L. Crosson. February 2007

[laHHbIe MODIS ana moagenu nogctunaroLen

noBepPXHOCTU NOAH c npoctpancteenHbIm paspeluexnem:
0.925 Kkm.

20 — Tna 3emnenosib3oBaHuun
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