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ICT and Earth Science 
 
 
Information-computational technologies are 

instruments for research and  form Earth Science 
infrastructure (cyberinfrastructure, SDI, etc.).  

 
  
Information-computational  web-systems are elements 

of the infrastructure 
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Data 
 

• Instrumental data 

• Meteorological and climatic modeling data 

• Data centers (access, search and visualization) 



WDC Obninsk 







Russia referent meteorological stations (454 ), part (red dots) is 
participating in data exchange   



Siberia “validated” meteostations network 







NOAA’s NCDC operates and hosts the Global Observing Systems Information Center 
(GOSIC) at http://gosic.org to try and help people get to international climate related 
datasets as easily as possible. GOSIC has a matrix to aid people get to various climate-
related datasets via the 44 GCOS Essential Climate Variables at http://gosic.org/ios/
MATRICES/ECV/ecv-matrix.htm.  



Models 
 

Global&regional climatic (Earth System) models 
 
Reanalysis 
 
•  Problems: 
 

•  Huge amount of data&papers 
 

•  Black box for external user (WRF example) 
•  GIGO! 
Virtual “reality” as result 
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Information-computational systems as 
the answer 
 

• Storage of reliable prepared for processing data 

• Algorithms for quick data search and access 

• Validated algorithms for data processing 

• User friendly web interface to process data and 
analyze results 



Giovanni (Goddard Interactive Online Visualization ANd aNalysis Infrastructure) 



RIMS Rapid Integrated Mapping System 
Гидрология метеорология: данные, модели, анализ 

http://rims.unh.edu/ 





 

Web-system for climatic and meteorological data 
processing and visualization 

(prototype) 
http://climate.risks.scert.ru/reanalysis/ 

 
Graphical user interface (ATMOS engine) 
 
GrADS and IDL based computation modules 
 
Graphical output of results 
 
 Datasets: NCEP/NCAR, NCEP/DOE AMIP II, ERA-40 и JRA-25 
Reanalysis.  



Trends of Summer tempretures 

NCEP/NCAR,  

1950-1957/1994-2001 

NCEP/DOE AMIP II,  

1979-1986/1994-2001 
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Web-oriented production and research center “Climate” for 
monitoring of regional climatic and ecological changes and 

education support 
 
Cooperation of IMCES, ICM&MG and ICT SB RAS, TSU, INM 
RAS, RCC MSU and SibNIGMI 
  
Objective: Development of software-hardware infrastructure of 
web-oriented production and research center for monitoring 
regional climatic changes which combines Web 2.0 approach, 
GIS-techniques elements, internet-access to applied models, 
databases, procedures for visualization of research results, 
tools for software co-design and conducting scientific research 
by distributed teams, as well as supports education of students 
and post-graduates.  
 
.  



The architecture of the software-hardware infrastructure includes four main 
components:  
– distributed structured archives of georeferenced data; 
– server computational module;  
-   web-GIS portal realizing web-applications’ logic and link to cartographic web-
services; 
-  graphic user interface. 



Portal start page 



Web 2,0  
User can collaborate with other researchers, exchange the results 
obtained and use his own datasets.  
Forum and WIKI are used for communication, data exchange 
information and joint research.   
Web portal also contains special section with education materials 
and interactive training courses intended for training students and 
post-graduates in area of Earth Sciences.  



User has an access to the basic, preliminary prepared layers. To make 
investigations, user can choose a geographical region, make scaling, get 
values from all layers in the point, process results obtained (i.e., compare 

different layers).  
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User also can add new layers obtained when processing 
geophysical data archives and run numerical models.  
 
Initiation of  Planet Simulator model 



Plasim_convectivePrecip_contr
ol_sfc_2090_2100 
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INM climate model output 
INMCM4_tmp_year_2000_06 
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NDVI_Base_layer_plus_mean_
air tempreture 
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1_WMS_Layers_LIst 
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WMS_Layer_Preview 
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WMS_Layers_Create_Layer_Hi
ghlight 
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Wizard_1 
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Wizard_2 
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Wizard_3 
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Wizard_Result 
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Coordinates 
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Temperature_value 
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merra_tmp_max_850mb_24.06.1990_03.0
7.1990_plus_shape_NCEP2 
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NCEP2_tmp_average_sfc_01.06.1979_30.0
6.1983_climatological_shape 
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Conclusions 

Results envisaged: 
 
Instrument for reliable analysis of climatic and 
environmental changes; 
 
Element of distributed environment of geo-
referenced data and computations applications.  
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Thanks for your attention! 


