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Outline

* Project’s objectives
* Flood monitoring and forecasting
o Grid infrastructures
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 To develop GRID services for flood monitoring using
spaceborne radar and optical data

 The proposed services would be considered as the
WAG testbed with further integration with EO Grid

munity
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Two mainstreams

Development of methods Grid development

Floed monitoring
Flood prediction
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Inter-Grid infrastructure

Grid services
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* Flood extent mapping
— multitemporal technique
— neural networks

e Flood prediction

— cascade of models
* Meteorology
* Hydrology

— model coupling

e GRID
— Middleware: GT4, gLite
— Grid archive: OGSA-DAI
— Grid portal: GridSphere, UPortal, P-GRADE
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Participants

e ESA
— data provision: ERS-1/2, Envisat
— SAR processing tools
— GRID on demand facilities

Space Research Institute, NASU-NSAU, Ukraine
— Flood extent extraction (from SAR images)

— Meteorological and hydrological models run

— GRID services development

CNES, France
— middleware analysis, WAG ideology

Remote-Sensing Satellite Ground Station, China
— GRID service development (TerraGRID connection)
— SAR processing
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Flooec monitoring
ana forecasting
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— Huaihe River
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Flood monitoring

 We developed neural network method for floo
extent extraction using SAR satellite images

 Method was successfully tested for:
— ERS-2/SAR, flood on Tisza river (Ukraine), 2001

— Envisat/ASAR WSM and Radarsat-1, flood on
Huaihe river (China), 2007
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Overlays
& Landsat imagery
& Huaihe river (2007) -
& Huaihe river {2007) -
I Huaihe river {2007) -
& Huaihe river {Z007) -

ASAR imagery

Radarsat imagery

Flood extent by ASAR
Flood extent by Radarsat
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Flood monitoring

e Characterized by

— Data integration from multiple sources
e e.g., Envisat/ASAR and Radarsat-1

— Mosaic composition
e e.g., Landsat-7 as background

— Near real-time computations

e e.g., in the framework of International Charter "Space and
Major Disasters"

Grid infrastructure!
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General Flowchart for Flood
SensorWeb Use Case
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SensorWeb UseCase.
Regional @
/ Regionai\i\IWP model

= SRI NASU-NSAU currently runs
WRF NWP model in operational
mode for the territory of Ukraine

= our colleagues from Ukrainian
Center of Environmental and Water
Projects (UCEWP) run MM5 model in

\operational mode /
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4 Hydrological models N
= Our colleagues from UCEWF have
Comprehensive® .4 such models for Ukrainian watersheds
hydrological model i

e e o e = Similar models are required for other
routing: 1d, 2d, 3d) kWatersheds /
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hydrological model
(e.g. ANN)

.| data

General Flowchart for Flood

= to predict water level
= to fuse multi-source

N w
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General Flowchart for Flood
SensorWeb Use Case

Flood extent extraction
= with the use of optical and SAR data

e Y

Extraction of @
flooded areas
(e.g. ANN based)
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RSGS Grid
(China)
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InterGrid: Problems and Solutions

 Main prerequisite: certificates trust
(EGEE, RDIG)

e Tasks:

— Data transfers and high-level access to
geospatial data

— Development of common catalogues
— Jobs submission and monitoring
— Portal
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InterGrid: Data Transfer

e GridFTP — good solution for data
transfers

* Requires transparent network
Infrastructure

o Works In InterGrid integrating RSGS
(China), SRI (Ukraine) and ESA
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Job Submission - Grid Portal
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Job Submission — Metascheduler
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InterGrid: Job Submission

e Grid portal solution
— easy to deploy and maintain
— It doesn’t provide application interface and
scheduling capabilities
« Metascheduler approach

— much more difficult to maintain comparing
with portal

— however, it provides APl with advanced
scheduling and load-balancing capabilities
e Grid Portal is still very reasonable addition
to metascheduler
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CAT-1 Current Status: Architecture
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CAT-1 Current Status: Data transfer

o Data transfer Is initiated by the Grid portal
1 « Transfer is performed between two nodes

}E Grid portal
X
E Data transfer E

SRI of NASU-NSAU RSGS of CAS
Globus Toolkit Grid Node gLite Grid node
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Grid portal

e Enable access to InterGrid resources

=) (= |
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Logout
r N ; .
@ gridsphere portal framework Welcome, Mykhailo
Korbakov

Welcome = Administration

Registry Credentiale

J Resources I.I - J.l

Refresh List |

Hardware List

Resource Proc=ssor CPUs

Name Addrass Description Systam
= Poital gridportal.ikd.kiev.ua Hosts the GridSphere Portlet Container = = =
= Aurdra gt.ikd.kiev.ua Front-end to the Aurora cluster Linux 2.6.9-023stab044.4-smp %86 4 CPUs
» == gt.icyb.kiev.ua Front-end to the SKIT-3 cluster - - -
segment
=5 - & 5 Remote Senging Ground Station Storage Linux' 1 Thu Oct 19 11:02:51 CDT 2006 . |
RSGS SE se.grid.rsgs.ac.cn Elament 3.491-47.0.1 .EL
~ RSGE CE ce.grid.rsgs.ac.cn Remote Senging Ground Station Computing ~ B ~
Element
= = 2 > Linux 1 Thu Oet 19 11:02:51 CDT 2006
SRISE .grid.ikd .kiev. S R h Institute St El t - -
se.grid.i iev.ua pace Research Ins e Storage Elemen 2491 47.0.1 EL
= SRICE ce.grid.ikd . kiev.ua Space Research Institute Storage Element - - -

December 21, 2007
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CAT-1: Further work

e Future

— Cascading and coupling of models for flood
forecasting

— Integration of Grid environment with
applications

» enabling User Interface to run transparently EO
tasks and visualize the results of multi-source
data processing

— Adding new data to OpenlLayers Web-
interface
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