Thematic virtual research environment
for analyzmg climate change and.its .

regional effects.
Gordov E.P. and Team IMCES SB RAS, Russia




Motivation

* Big georeferenced data (Petabytes)

 Data Information Knowledge

* “For efficiency, accuracy, and transparency in Earth science, we need
to develop and adopt standard sets of well-tested tools for all our
analyses”.. Greene, C. A., and K. Thirumalai (2019), Eos, 100,

VRE as a response

Outlines

The state of the art (world/Russia)

The thematic VRE Climate (approach, technology, new
functionalities, applications)

Conclusion and plans
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We provide authoritative information about the past, present

and future climate, as well as tools to enable climate change

mitigation and adaptation strategies by policy makers and
businesses.

Key products and services

In focus

The European State of the Climate 2018,
an essential snapshot of the region and
a useful benchmark for future
assessments of the environment.

Climate bulletins Climate Data Store Data in action

Read More P>




The Data Library offers free access to hundreds of high-value datasets (climate, geophysical,
health and agriculture ) and provides the tools and training to perform analysis. It can
revolutionize the way individuals and organizations approach their work.
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Custom Search

IRI/LDEO Climate Data
Library

The IRI Data Library is a powerful and freely
accessible online data repository and analysis
tool that allows a user to view, analyze, and
download hundreds of terabytes of climate-
related data through a standard web browser.

It is a powerful tool that offers the following
capabilities at no cost to the user:

s access any number of datasets;

* create analyses of data ranging from
simple averaging to more advanced EOF
analyses using the Ingrid Data Analysis
Language;

« monitor present climate conditions with
maps and analyses in the Maproom;

« create visual representations of data,
including animations;

+ download data in a variety of commonly-
used formats, including GIS-compatible
formats.

Latest from our What's New blog
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'IRI Climate and Society Map Room

The climate and society
maproom is a collection of &
maps and other figures that &
monitor climate and societal
conditions at present and in
the recent past. The maps and figures can be manipulated
and are linked to the original data. Even if you are primarily
interested in data rather than figures, this is a good place to
see which datasets are particularly useful for monitoring

current conditions.

'Data by Source

Datasets organized by source, i.e. creator and/or
provider.

'Data By Category

Selected Datasets for particular topics

'Dataset and Map Room Browser

Find datasets and maps
organized by many
characteristics and keywords
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'Navigating Through the IRI Data Library: A

Tutorial

The goal of this tutorial is to introduce you to the
structure of the Data Library and the many ways to
navigate through it.

1

Statistical Techniques in the Data Library: A

Tutorial

J

Statistical techniques are essential tools for analyzing
large datasets; this statistics tutorial thus covers
essential skills for many data library users.

i

‘Funcﬁonlndex

Index for functions that can be used to analyze
data within the Data Library. +

Help Resources

The Help Resources include basic and statistics tutorials,
function documentation, and other resources to help you
get the maximum utility out of the Data Library

IRI for Climate and Society
https://iri.columbia.edu/reso
urces/data-library/




EU Flagship Project ( ca 1 bin Euro)
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WEE
Lack of targeted programs
nitiative projects with sporadic funding

denepaabHOe rocylapcTBeHHOE DI0IZKeTHOe YUpeKIeHHe HAYKH

TEO®PU3NYECKHUN NEHTP POCCHIMCKOM AKAJIEMHAHA HAYK

I'I] PAH, yu. Momxogesxnasn, a. 3, r. Mockea, 119296. Ten.: +7 495 930-05-46; daxc: +7 495 930-05-06

‘ YYEHGIA COBET ‘ CTPYKTYFA JABOPATOPMKM | HIK | COEPAJEATENBEHOCTKM | MEOWA | KOHTAKTBI |

[3aKpbiTad YacTe caiTa)

Beb-pecypchbl eodusmnyeckoro ueHtpa PAH [MsHoIfi KaBuHeT]

http://gis.gcras.ru/ — UHTennektyanbHaa NMC "[aHHble HayK 0 3emsie Ha TeppuTopum Poccumn™

OLUUBKA
3anpouweHHblit URL He moxXeT 6bITb nonyyeH




Our input Thematic VRE CLIMATE

Access via the specialized bilingual geoportal

http://www.sclimate.scert.ru/

BEB-TMC

| kawar KNUMAT

CneyunanvsypoBaHHeli reonopTan ANa aHanusa pernoHanbHbIX KNMMaTUYeCcKUX U 3KONorMyeckux M3meHeHWin obecnedynBaeT AOCTYN K pecypcam YeTbipem
Kateropam nons3osaTenei.

« Pasgen "[ina HaceneHnA"” cogemknT 6a30BbIi MHPOPMALNOHHEIA KYpPC MO KMUMaTUYECKUM U3MEHEHWAM 4NA LWMPOKUX CNOEB HaceneHuns. B pamkax
Kypca M3naratTcs U NONyNApHO WNMKCTPUPYIOTCH OCHOBHbBIE MOHATWA U NPoBNeMbl COBPEMEHHBIX KNMMMaTUUECKUX U3MEHEHWIA U UX BO3MOMKHBIX
nocneacTBMiA.

« B pasgene "O6Gpa3oBaTtenbHble pecypchbl” CTygeHTaM U acnupaHTam npodunbHeix BY30B gocTyneH Kype 1 npakTUyeckne 3afaHus, OCHOBHOW LEMbIo
KOTOPbIX ABMNAETCA BCECTOPOHHUIA aHanu3 COBPeMeHHbIX KITMMaTUYECKUX U3MEHEHWIA U UX BO3MOKHBIX NOCTNEACTEMA.

o Cneumanuctam B NPothUnbHLIX M CMEXHBIX 0BNacTaX NOpTan AaeT NONHbIi AOCTYN K MHCTPYMEHTAPUIO ANA NOAAEPKKN MOAENUPOBAHUA U MOHUTOPUHra
pervoHaneHbIX KMMMaTUYECKNX U3MEHEHUIT HE OCHOBE CEPBMCOB MPOCTPAHCTBEHHLIX AaHHbIX B pasgene "Knumatuyeckuin aHanus".

» Pasgen "Bubnuoteka KNMMaTU4eCKUX OaHHbIX™ ANS NUL, NPUHKMAMLWKWX PELLeHns, NpeanaraeT roToBbIE NakeTbl AaHHbIX MO KIHYeBbIM
XapaKkTepUCTUKaM W SKCTPEMarbHbIM MPOABNEHUAM KNUMaTa B PasnuuHbIX hopMaTtax Ans ckadyuBaHuA U AanbHelweli paboTel ¢ HUMU B HACTOMNBHBIX
rac.

MonHas d}yHKL[HOHaHbHOCTb noprtana ofecnedyrnBaeTca TONLKO ANS 3aperncTpupoBaHHbIX nonb3oBaTenei. PerHCTpaL[VIFl 1 aBTOpM3alnAa NPoBOAUTCA B
pasgene, noMe4YeHHOM WMKOHKOW 4‘._,'5

© MMK3C CO PAH 2018



Resources are aimed at four categories of users.

The section "General Public" contains basics on climate change. The
course outlines and popularly illustrates the major concepts and
problems of modern climate changes and their possible consequences.

The section “Climate Characteristics Database” aimed at decision
makers. It offers ready-made data packages on key characteristics and
extreme climate manifestations in various formats for downloading and
further working with them in desktop GIS.

Due to limitation of computation recourses full computational
functionality is provided for registered users only.

In the "Educational Resources" section, undergraduate and graduate
students have access to a course and practical tasks, the main purpose
of which is a comprehensive analysis of current climate changes and
their possible consequences.

The portal provides access to tools for supporting the modeling and
monitoring of regional climate change based on spatial data services in
the "Climate Analysis" section.



Undergraduate and graduate students have access to a
course and practical tasks, the main purpose of which is a
comprehensive analysis of current climate changes and
their possible consequences.

WEB-GIS

¥ -
ANALYSIS OF REGIONAL CLIMATE AND ENVIRONMENTAL CHANGES

Educational resources General public Climate characteristics database Climate glossary Climate characteristics archive Web-GIS for calculations
RU EN & €
EDUCATIONAL RESOURCES
Training on Future Climate Analysis Currently on the Internet there is a huge amount of educational resources in English. In this regard, the scientific team had the task of developing an
Training on Climate Extremes Analysis original educational resource for the Russian-speaking population. It is available in Russion section now http://www.sclimate.scert.ru/resources/.

MDHMTOPMHF W NPOTrHO3UPOEBaHWE KNHUMaTH4YeCKUX
M3MEHeHUA Find below a short list of educational resources in English.

https://unfccc.int/topics/education-and-outreach/focal-points-and-partnerships/un-alliance-on-climate-change-education--training-and-public-awareness
United Nations Alliance of Climate Change: Education, training and public awareness.

https://cleanet.org/index.html The CLEAN Collection of Climate and Energy Educational Resources.
hitps://esseacourses strategies.org/module.nasa.html NASA Global Climate Change Education Modules.

http://nasawavelength.org/ This reviewed collection of NASA Earth and space science resources is for educators of all levels: K-12, higher education and
informal science education. Find climate resources in the collection at the following link, which can be filtered by audience, topic, instructional strategy and
more.
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RU EN

Ins HaceneHna BubnuoTeka gaHHbIX Moccapwii Ccbinku ApPXMB KNMMaTM4ECKUX XapaKTepUCTHK Be6-TMC ona BelYMCNEHWIA

&0

MOHUTOPUWHI U MPOrHO3NPOBAHVE KINMMATUYECKUX W3MEHEHUI

BBoaHaa nexkuus
JononHUTenbLHLIA Matepuan Ne1i
TNexums Ne 2

JononHutensHbil matepuan Ne2
TNekums Ne3

TNekuun N4

Nekumnsa Ne5

JononHuteneHbIW MaTtepuan Neb
Nexumnn Ne6

Nexumna Ne7

Nekyns Ne8

JononHuTensHLIA MaTtepuan Ne8
TNekumns Ne9

JononHuTensHLIA MaTtepuan Ne9
TNekumns Ne10

Nekumna Ne11

1
HUA BubnnoTteka AaHHbIX

Mmoccapui Ccbinkn

OcHOBHoI# TEMOIA CO34aHHOT0 Kypca ABMAETCA BCECTOPOHHWI aHanus COBPEMEHHbIX KNMMMaTUYECKUX N3MEHEHUI1 U UX BO3MOKHLIX nocneacTeui. Kak u
MHOrMe reohmanyeckme Npobnemel B OTNIMUKE OT Knaccuyeckux npobnem u3nkiu aTa 3aaada MMEET 0gHY OTIIMYMTENBHYH OCOBEHHOCTE: OHAa He
[LOMNyCKaeT NPaMoro uanMyeckoro skcnepumenTa. bonee Toro, B cuny cneundudecknx ocobeHHOCTEN KNMMaTUYECKOK CUCTEMbI 8AEKBaTHbIE
nabopaTopHble 3KCNEPUMEHTEI, KaK NPABKUNO, TAKKE NPEACTARNAITCA BeCcbMa NpobnematiuyHbiMK. Mo3TOMY BaXHENLIMM CPeACTBOM W3YYEHNUS Kak
KNMUMAaTUYECKOA CUCTEMBI, B LLENOM, TaK M NPOTEKAKOLMX B HEW OTAENBHBIX re0hM3NYECKUX NPOLECCOB, ONUCBIBAKLLMX, B TOM YUCTE W KITMMaTUYEeCKUe
U3MEHEHUA, SBMNAETCA MaTeMaTUUYecKoe (YMCNEHHOe) ModenpoBarmne, Basupyrolleecs Ha nepapxum Mogenei: oT rmobansHeIX, OCHOBY KOTOPLIX
cocTaBnAT Mogenu obLuei LMpKynauum atMocdepsbl 1 okeaHa, 40 MUKpoMacluTabHeIx Mogeneii TypbyneHTHocTW. BocnpusiTue kypca Lenvkom
NOCBALEHHOTO COBPEMEHHOMY KITMMaTUYECKOMY U SKOMOrMUYECKOMY MoAenupoBaHue TpebyeT AocTaTouHo rnyBoko 3HaHus oBLei hn3nkmn, XopoLuei
MaTeMaTUYecKol NOArOTOBKM U YMEHWNS aHANM3UPOBaTh BONbLUME MACCUBLI NMONYYaeMbIX B Pe3ynbTaTe YUCNEHHOTO MOAENMPOBAHUA AaHHbIX. K
COXaneHuw, CTYAEHTH MeTeoponoriyeckux kadenp B GoNbLUMHCTBE CBOEM He 06nafarT TaKoi NOATOTOBKOM M HE rOTOBLI K BOCTIPUATUID TAKOTO
yrny6neHHoro kypca. MoaTomMy Mbl cTapanunck NOCTPOWTE ero B Bonee 4OCTYNHON ANA BOCNPUATUA dhopMe, ANA Yero B NepBeIX NEKUNAX NpeacTasunn
0Bwwit aHanu3 npobnemel M3MEHEHWIT KNMMaTa W COBPEMEHHLIX NMOAXOA0B K €€ PELUEHUH. 3[EeCh e BBEAEHa OCHOBHAS TEPMUHOMOMMA M Ha AOCTATOYHO
NpOCTOM YPOBHE 06CY¥OaTes OCHOBHBIE husndeckne adhekTsl U MEXaHU3MEI, 0BYCNaBNUBaKLLME U3MEHUMBOCTE KNUMaTa. B nocneayrowmx nekumsax
3TU e Bonpockl paccMaTpusakTes Gonee feTansHo W rMy6BoKo, ¢ NPUBMNeYeHneM HeoBXoaUMOoro MaTeMaTUYECKOro annapara. TonbKo Nocne sToro faeTcs
AOCTaTOYHO NoAPOGHOE M3NOXEHUe MaTepuana, NocBALWEHHOro COGCTBEHHO MaTEMaTYECKOMY MOAENMPOBAHUID, Kak OCHOBE M3yUYeHUs KnumaTa.

Kypc paspabotan npod. MNopaoseiM E.MN. Ha ocHoBe MoHorpaduu asTopos E.M. Mopaoea, B.H. Ibikocosa, B.H. KpynuatHukoea, W.I OknagHukosa, Al
Tutosa, T.M. WynbruHoi «BelumMenuTenbHo-MHDOpMaLMOHHBIE TEXHOMOMMWU MOHUTOPUHIA M MOAENWPOBAHNA KIMMATUYECKUX M3MEHEHUIA 1 UX
nocneacTemii», usg. «Hayka», Hosocubupcek, 2013 .

ApPXHB KNUMaTH4YeCKHUX XapaKTepHUCTHUK Be6-TMC ana BbIMMCNEHNA

&5 e

YYEBHO-METOAUYECKOE NOCOBUE § }
«AHAJIU3 SKCTPEMAIJIbHbIX NMOKA3ATEJIEW PETMOHAJIbHbIX USMEHEHUWU KITUMATA»

. Beegenue

O W ~N OOk W N =

. XapaKkTepucTHKW aKCTPpeManbHbIX KNTMMaTUYeCKUX SBIEHWIA

. MeTogbl aHanu3a BpeMeHHO AUHAMUKN KNMMaTUUECKUX XapaKTepncTuK

. bubnuoTeka xapakTepuUCTUK 3KCTRPEMANbHbIX KITMMaTUYECKNX ABMeHNI

. MeTtoguka nposegeHus nccnegosanus B Bed-MC «KIMNMMAT»

. Cnncok ncnonb3oBaHHOW NuTepaTypel

. MpunoxeHue A. PacyeTHble doopMynbl SKCTPEMAanNbHBIX KNTMMaTUYMECKUX XapaKTePUCTUK

. MpunoxeHue b. NocnepgoBaTenbHoCTh paboThl ¢ BeG-MMe «Knumats» ans BeinonHeHUs nabopaTtopHeix paboT cTyaeHTaMu
. MpunoxeHue B. 3agaHna Ha nabopaTopHble paboThl




Web-GIS “Climate” for calculations

Due to limited computational resources this functionality is provided by
the portal to registered users only. Registration and authorization are
under the heading labeled with a special icon.

Open Demo version illustrating the system functionality is under
| develoment now.

| Subiect domain Metcorological software "CLIMATE" software [Datasers _________Models ___

¥ | Rus | Eng w | @
|| Web mapping system 2.0a - CLIMATE - Information-computational system for analysis of dimate and ecological change =|B]x
B | . Back File- Edit~ Navigation- Layer= Map- Help~
|| ¥ Web mapping system 2.0a QOu H 2t 2 == 12 FH 0=
| ® Web mapping system 3.0a PR : T
* | ® calculation data : FL R T
ASIA
ROPE
ayers . | {r\
=5 All layers o \ 8
{ )
=[¥]user vector data F s (
E' IBing Aerial f ‘
=1(7)Bing Aerial with Labels f,f L ‘l'
E'.Q-Eing Road = [P & A rineaiy D, ‘}f
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New functionality: absolute difference and correlation computation

| Cartographical layer creation wizard

Single meteorological parameter selection and processing: step 1 of 3

Data souce and calculation index

.E DRC geoportal node: IMCES SB RAS

Parameter #1
Dataset

Scenario:
Locat Spatial resolution:

Time step:

Characteristic

- Meteorological parameter: Select parameter
Altitude level:
Units:

Data processing
Processing class:
Calculation parameter:
Trend calculation:
Threshold:

Time period

Time period type:
Start date:

End date:

Collection: Select parameter...

Calculation index:

Parameter #2

Dataset
Collection:
Scenario:

Spatial resolution:

Time step:

Characteristic

Meteorological parameter:

Altitude level;
Units:

Data processing

Processing class:

Calculation parameter:

Trend calculation:
Threshold:

Time period

Time period type:
Start date:

End date:

Pair of meteorological parameters selection and processing: step 1 of 3

Correlation coefficient

2 Reset form

= Forward



Correlation coefficient:

[ Pressure: ERA-Interim Reanalysis: 01.01.1988 - 01.01.1989 ],

[ Daily precipitation: APHRODITE's Water Resources Project: 01.01.1988
-01.01.1989 |:

id: layer 20190528 134

r‘ I'-__--- o il e o "._.' . '..:..' 2 ] ‘_ : P
. Mgt el \ ,, ’ ! F e, rauied
- I it L iy ! . ; Interim Reandysjs:

01.01.19858 -
01.01.1989 ], [
Daily precipitation:

" APHRODITE's

- Water Resources
Project:
01.01.1988 -
01.01.1989 [: id:
layer_20190528_13
TS

X

-0.48102
-0.43667
-0.39232
-0.34797
-0.320185
-0.25750
-0.21315
-0.16703
-0.12268
-0.07833

-0.033398

~ AIZILICTANI SHYGHYS c:,.euzlnn::sr.ti.'n'u;r uvm-qml.l_ 5




Satellite data usage

average: Majority Land Cover Type 1 Assessment: MODIS Terra/Aqua
observations: 01.06.2008 - 31.08.2011:

id: layer 20190528 14

‘_wm )

average: Majority
Land Cover Type 1
Assessment: MODIS
Terra/Aqua
observations:
01.06.2008 -
31.08.2011: id:
layer_20190528_14
g

| X

59.000 %
62.968 %
66.937 %
70.905 %
75.032%
79.000 %
82.968 %
87.095 %
91.063 %
95.032 %
99.000 %

© 2019 Microsp
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|| EPSG:900913 | Scale=1:28M || 94.04517, 4314003




Open Demo version illustrating the system
functionality is under development
Access http://passport.climate.scert.ru
Login: visitor  Password: visitor

& MacnopTt Guest
| Eng L)

MacrnopT v| {_ Macnopt / ABTOpM3auusa Nosib30BaTens

.. BBepx Utobbl BOWTKM B CUCTEMY BaMm HeobxoAuMMO NpoWMTM aBTopuzauMio. Ansa

= ABTOpM3auus 3TOr0 BBEAWTE MMA MONMb30BaTENs WM Mapofb, KOTopble Bbl Mony4yuny npu

permctpaunn. Ecnu Bbl ewé He sABNAETECb 3aperucTpUpOBaHHbLIM

= 3abwinu naponb? "
nonb3oBaTteneM, NpolanuTe Ha perucTpauuio.

JloruH: Mapone:

visitor sssssne BoiTK

3a4yeM HyX¥eH nacnoprt?

e [MacnopT MASHTUOULMPYET KaX»a40ro nofb30BaTens

¢ [lacnopT AaeT BO3MOXHOCTb paboTaTh ¢ CODCTBEHHLIMU AaHHBIMU

¢ CobOCcTBEHHbIE AaHHbIe MONb30BaTENsA BKNWYakT B ceba AaHHble,
NoNy4YeHHble NPWM pacyéTax ¥ BBeAeHHble Yyepes (opMbl

¢ [NoyToBbIN aapec HeoOxoAMM ANA NepernucKkn U Nepecbiku
pezynbTaToB MPOACXUTENbHbBIX BbIYMCIEHWHA
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MporpaMmHoe obecneuenne "KNMHAMAT™ Habopbl gaHHBIX
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J_Buﬁnp OOHOrD METEOPONOrMYECKors NapaMeTpa 1 Thna obpaborm war 1 e 3 | Builop gEyx HET SOPONKrHSE0nD: NapaseT pos M Tina obpafoTon: war 1= 3

— PacnpegeneHHbIi RCCNenoBaTenLCHAH LIEHTR
Rus | ER | ysen (reonopran) pUlL; MMISC CO PAH o~ s 19
Be6-TNC ¢ p=loix]
.. BBEepx iy - o | .
= Bef-ry | | Komnewuws: | Iv CueHzpuit: BuibepuTe napaseTp... e
# [@HHB || MpocTpascTesHkos pazpewenne:  Peskanks ERA Interim BpemeHHoii war: BaibepHTE MBpaMeET ... e - >_>|I
MeTeoCTaHuWe PO w CHI | 1 2
— MapaKTepHCTHEa
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Two data sets only Teneparypa soaaye
Few characteristics Cosamn remeparyps




dain [Mpaska Bua MypHan 3aknagku MWHCTpyMeHTH  Cnipaska

") Hauanbhas cTpanmua Mozla ... X | Hosan BKiagKa

| (-' (0 dimate.cimate.scert.rufenvironment/v3.0a-demo/ 67% [ ‘ ‘ Q, nouck ‘ ﬁ | E 4+ & O =

BeG-0pHEHTHPCRAHHLE NOCWIBOACTECHHD-HCCNEACBATENLIHWA
LEHTP MOHWTCRHHIA W NPOTHO3A
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KoneuHan aata:
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NMporpaMmMioe obecneyenne "KNAMAT™ Habopbl JaHHBIX
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KMUMAT - HughomMamonno-aHaaHTHYSCKIA CHCTEM3 AR SHAMHIS KMHMATO-3K0T0rHYSCKHX HIMOHSHRN
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Some examples presented at the CLIMATE geoportal

XonogHble Ho4u (TN10n)

TpeHa noBTOpAEMOCTH
MUHMMATBHON TEMNEPATYPLI HMKE
10% wmHTepBana CyTO4HOIo )
pacnpegeneHna MMHUMAnbHbIX R

Temnepatyp 3a Da3zoBblii Nnepuog %

1961-1990 rr. Mccnegyembli i e

nepvox: ¢ 1991 no 2016 rr i L O |
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Temnepatypbl peaHanusa Era !m" o 2y ey

Interim, 0.75x0.75° McxogHebie
OaxHble BasoBoro nepuoga: 6-mm = -—_ "y
4acoBble AaHHbIE TEMAEpaTyphi - - s
peaHanwu3a Era 40
WHTEPNONUPOBAHHOTO HA CETKY
0.75x0.75°

TpeHa UHTEHCUBHOCTH
MUHMMATNLHON TEMNEPATYPLI HUGKE
10% wHTepBana CyTOYHOro
pacnpegeneHns MMHUMATbHbIX
TemMnepatyp 3a 6asoBwIi Nnepuog
1961-1990 rr. Mccnepyembli
nepuod: ¢ 1991 no 2016 rr.
WMexoaHble aHHble Uccneayemoro
nepuoaa: 6-Tu YacoBble JaHHble
TemMnepatypel peaHanusa Era
Interim, 0.75x0.75% WcxoaHeble
OaxHble basoBoro nepuoga: 6-mm o N
YacoBble OaHHLIE TEMNEpPaTyphl : = : et
peaHanwusa Era 40
WHTEPNONUPOBAHHOMO HA CETKY
0.75x0.75°

netCDF GeoTIFF SLD Legend WMS link - cdatalayer_20180704_164550_TIFF

TpeH NpoaomKUTENLHOCTH
3IKCTPEMankbHO XONOoAHOMo Nepuoaa
(CSDI): TpeHa konuyecTBa
nocnegosatensHoix (bonee 6)
OHER C MMHMMANbHOW CYTOYHOM
Temneparypoi Huxe 10%
WHTEpBana CyTOYHOTO
pacnpegeneHnsa MaKcMmanbHbIX
Temnepatyp 3a 6a30BLIi Nnepuog
1961-1990 rr. Mccnegyemiii
nepuod: ¢ 1991 no 2016 rr.
WMcxogHble faHHble UccnegyemMoro
nepuoaa: 6-Tu YAcoBbIe JaHHble
TeMneparypol peaHanusa Era
Interim, 0.75x0.75° McxogHble
faHHble basosoro nepuoga: 6-tn
YacoBble faHHLIE TEMAepaTyphl
peaHanu3sa Era 40
MHTEPNONMPOBAHHOIO Ha CETKY
0.75x0.75°

netCDF GeoTIFF SLD Legend WMS link - cdata:layer_20180704_165027_TIFF




Conclusions and plans

Developed thematic VRE looks user friendly and quite useful.

Adding new archives, models and processing procedures is
formalized.

Standards for working with geo-referenced data are met.

Usage of only open software and the fact that software
implementation of analytic methods is not tied to the data
type open opportunity to "cloning" new thematic VRE for
other domains of climatology (ocean, permafrost, vegetation,
etc.).

Also it allows creating thematic scientific and educational
platforms (virtual research laboratories) for other areas that
use geo-referenced data.



Gaping peaks (possible)
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CuBUupCcKMiA MHCTUTYT 6yayuwero TIY (CAE TSSW) npucTynun K cosaaHuMio MHoOpMaLMOHHOA
nnaTgopMbl, aKKyMynupyioLlleii AaHHble 0 pecypcax Cu6Mpu Kak MakpopervoHa. Tpyu nepBbIX
6noka HameuYeHbl K peanusauunu B 2019 roay, 3To U3MeHeHWe KNMMaTa M NPorHo3Hblie Moaenu,
undchpoBoit repbapuii U nuTepaTtypHoe Hacneaue. B nepcnektvee nnartdopmy MoxHo 6yaet
Mcnonb3oBaTth AN yyebbl U paboTel, HANPUMED, BbIMNOMHATbL Ha Hel uccnefoBaTenbcKmue

ApPOEeKThbl.




Thanks for attention!



