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1 Overview

Ukraine is a current Member of GEO. The National Space Agency of Ukraine (NSAU) and National Academy of Sciences of Ukraine (NASU) initiated a program on the development of GEO-UA system — Ukrainian segment of GEOSS. Main information and integration center within GEO-UA development is Space Research Institute (SRI) of NASU-NSAU. Within this Program the following scenarios and services are developed that will be contributed to GEOSS:

- Demonstration Scenario Development: Disaster – Flooding

The proposed scenario is intended to decision makers in an emergency response situation (during flood incident) to have rapid access to existing data, the ability to request and process data specific to the emergency and tools to rapidly integrate the various information sources into a basis for decisions. The proposed scenario will apply for the following GEO societal benefit areas: Disasters (floods) and Water (alerts on floods).

- Component and Service Contributions

Sensor Observation Services (SOS) for Global Forecasting System (GFS) and TRMM precipitation anomaly detection.

Web Processing service (WPS) for flood mapping from satellite imagery

Visualization Services: visualizing EO data using OGC WMS, KML, etc.

2 Proposed Contributions

Increasing numbers of natural disasters have demonstrated to the Europeans the paramount importance of the natural hazards topic for the protection of the environment and the citizens. Climate change is likely to increase the intensity of rainstorms, river floods, droughts, and other extreme weather events.

Decision makers in an emergency response situation need rapid access to existing data, the ability to request and process data specific to the emergency and tools to rapidly integrate the various information sources into a basis for decisions.

This scenario is of particular interest to the International Federation of Red Cross, the National Space Agency of Ukraine, the Ministry of Emergencies of Ukraine and Ukrainian State Committee for Water Management, etc.

Context:

Incident: Flooding event occurring near the city or infrastructures.

Actor: emergency organizations.

Mission:

– to insulate people or infrastructure from hazards,

– to elaborate plans for possible scenarios to minimize the impact,

– damage assessment: extent mapping, damage to buildings and infrastructure, waste pollution, etc.

Includes services:

– Alert Services

– Sensor Observation Services

– Web Processing Services

– Catalogue Services

– On-line access WMS – WCS – WFS

Field activities:

– Radar and optical EO

- Radar: ERS-1/2, ASAR/Envisat, RADARSAT-1/2, JERS-1, PALSAR/ALOS - flood mapping, hydrological parameters (wet snow mapping, monitoring of wetlands, flood extent delineation, identification of freshwater ice types, soil moisture and Snow Water Equivalent (SWE) estimation)

- Optical (no cloud cover): EO-1, NOAA, SPOT, LANDSAT, GOES, IRS - flood monitoring and mapping, assimilation (into Numerical Weather Prediction Models), precipitation intensity, amount, and coverage estimation, moisture and winds measurements, surface (soil) wetness.

– Weather conditions (from ground stations)

– Modeling (meteorological models (GFS, WRF), hydrological and hydraulic models)

– Supply information / map via OGC’s WMS, KML 

Disaster Scenario: Flooding

1) Forecasts of meteorological parameters (including precipitation) are operationally obtained from Global Forecasting System (GFS) using the Sensor Observation Service (SOS). Under certain conditions, e.g. when precipitation exceeds some limit, we consider the territories/regions as potentially caused by flooding.

The output of the SOS service is locations of regions with high precipitations (anomalies) that could potentially result in the flooding.

Other predictive data sources should be used for triggering the event such as IRI anomaly rain maps and TRMM flash flood potential (using predicted rainfall as input).

There can be also alerts from the local authorities or emergency organizations considering flood events.

2) After triggering the flood event, we use the Sensor Planning Services (SPSs) to request satellites to acquire images of the specific territory for flood assessment. In parallel, International Charter is activated by the authorized parties (e.g. IFRC) to acquire necessary data. These data can be both optical and microwave (SAR):

- Envisat, ERS-2, ALOS, Radarsat-1, 

- EO-1, MODIS, SPOT

The output of this step: we acquire satellite data from different sensors in order to produce flood and risk analysis maps.

3) The acquired on previous step data are then processed using OGS’s Web Processing Services (WPS) in order to produce the necessary flood products.

4) The processed data are then used to generate WMS, Google’s KML files, maps, etc. These data (from both models output with precipitation, temp, etc estimations and satellite-derived products with flood maps) are overlayed and integrated through the Web interface (e.g. using OpenLayers) and the Google Earth.

The UML Sequence diagram for the proposed scenario is shown in Fig. 1.
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Fig. 1. UML sequence diagram for the flood scenario.

3 Description of Responding Organization

GEO Point of Contact from Ukraine is Dr. Oleg Fedorov, Head of Department for Space Programs Support (National Space Agency of Ukraine), Director of Space Research Institute of NASU-NSAU.

Implementation of the proposed scenario will be carried out by the Department of Space Information Technologies and Systems (Head: Prof. Nataliia Kussul), SRI of NASU-NSAU (15 people).

Space Research Institute (SRI) was established in 1996 by the National Academy of Sciences of Ukraine (NASU) and the National Space Agency of Ukraine (NSAU). The research activities of SRI NASU-NSAU cover Earth Observation data processing, the development and application of GRID technologies, Sun-Earth connections and space weather, neural networks applications, mathematical modelling of complex processes and systems, etc.

SRI NASU-NSAU has been involved in numerous national and international projects. In particular, SRI NASU-NSAU leads the development of “Ukrainian Segment of GEOSS (GEO-UA)”. The role of SRI NASU-NSAU lies in the coordination and integration of activities on Earth Observations in Ukraine in the context GEO-UA development, as well as international cooperation.

Another project is “Grid technologies for environmental monitoring using satellite data” 2006-2007 (Project leader: Prof. N. Kussul) jointly supported by the Science and Technology Centre in Ukraine and the National Academy of Sciences of Ukraine. The aim of this project is to develop computational infrastructure and integrate resources of Space Research Institute NASU-NSAU (Ukraine) and Institute of Cybernetics of NASU (Ukraine). Within the infrastructure different problems are being solved, namely in space weather, image processing, and modelling of complex processes in soils.

In 2007 SRI NASU-NSAU has started project on Data Fusion Grid Infrastructure development within INTAS-CNES-NSAU joint Program (Project leader: Prof. N. Kussul). This project aims the development of new methods of data fusion and to provide Grid-based solutions for image processing and geospatial modeling.
SRI NASU-NSAU takes part in the ESA Category-1 project “Wide Area Grid Testbed for Flood Monitoring using Spaceborne SAR and Optical Data” (2007-2008) that foresees the development of GRID services for flood monitoring using spaceborne radar and optical data.

SRI NASU-NSAU is involved in innovative projects of NASU on high-performance computations for satellite data processing, and development of mathematical models, methods and services within GEO-UA information system (Projects leader: Prof. N. Kussul).

SRI NASU-NSAU is a member of CEOS Working Group on Information Systems and Services (WGISS), and takes part in the development of Wide Area Grid (WAG) project initiated by CNES.

The results of these projects will be used within the proposed proposal.

System resources of SRI NASU-NSAU include:

- front-end server with virtualization support to serve Web services for Pilot;

- HPC cluster (6 nodes) with Infiniband interconnect;

- 6 Tb storage subsystem.

Additionally SRI NASU-NSAU have direct access to Ukrainian HPC clusters SKIT-1,2,3 with total performance of 3 TFlops and participate in Ukrainian national Grid (currently including HPC clusters from 7 organizations, more than 500 processors).

The Programmatic Contact and the Technical Contact will be the same person:

Prof. Nataliia Kussul

Space Research Institute of NASU-NSAU

Glushkov Prospect 40, build. 4/1
Kyiv, 03680

Ukraine

email: inform@ikd.kiev.ua

tel.: +380-44-526-2553

fax: +380-44-526-4124
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