Follow-up of CEOS DMSG recommendations through EU Framework programmes           V.1.0

________________________________________________________________________


L A N D S L I DE S

DMSG underlines that the challenge is to recognise and interpret the detailed geomorphic characteristics of large and small landslides, and determine whether or not failure is likely to occur. This has not been fully explored to date from current EO data. 

( Examples of contribution from European Union supported RTD activities (5th Framework programme, Environment and Sustainable Development priority):

LEWIS: Landslide Early-Warning Integrated System

The LEWIS project develops a new integrated Earth Observation (EO) approach for producing landslide warning maps. It first uses the analysis of historical multi-

source satellite data for the detection of surface feature changes related to causative and triggering mechanisms which have preceded landslide events. The 

images will be obtained for test sites where records of ground-monitored landslide movements are already available. Surface changes and those detected by future periodic EO acquisitions will be verified against landslide events which occur within the instrumented test sites. A conceptual slope instability model which relies on spatial ground data stored within a GIS and artificial intelligence techniques will be used to link the changes detected by EO to potentially unstable ground conditions. This new methodology will form the basis for the production of low cost and wide-area prototype landslide early warning for EU citizens.

MUSCL: Monitoring Urban Subsidence, Cavities and Landslides by Remote Sensing

The project is aimed at improving the capabilities for assessment and monitoring of hazards from landslides and from buried cavities in built-up areas, and at advancing the understanding of these phenomena, taking into account the requirements of customers such as civil protection agencies and geotechnical companies. Spaceborne SAR interferometry and optical remote sensing techniques will be applied to map and monitor surface displacements and other characteristics of geological instability. The remote sensing methods and products will be validated with field observations in test sites in Alpine and Mediterranean countries. Procedures for integrative use of the different data sources will be elaborated. The results from the methodological research and application studies, and the response from the customer community, will be synthesised to develop operational strategies for hazard assessment and mitigation.

DAMOCLES: Debrisfall Assessment in Mountain Catchment for Local End-Users

Debris flows and rockfalls are a familiar hazard in European mountain areas and regularly cause loss of life, lifehood and property. Hazard assessment is therefore increasingly required in land use planning. However, there are no standard techniques and existing techniques are qualitative. DAMOCLES will apply advanced physically based and GIS modelling technologies to the quantitative assessment of debris flow and rockfall hazard and disseminate these technologies to end-users. The project integrates research-based model development with the involvement of local planning and civil protection authorities as data suppliers, advisors and recipients of the recipients of the project results.
( Further European Union community support is expected in the field of environmental risks & hazards during the sixth Framework programme (FP6, 2002-2006, http://europa.eu.int/comm/research/fp6/index_en.html). This will notably be the case under the Thematic Priorities “Information Society technologies” (1.2), “Aeronautics and Space” (1.4) and “Sustainable development, global change and ecosytems” (1.6).

F I R E S

DMSG recommends improving satellite technologies and methods to generate accurate, timely, updateable, global wildland fire fuel maps. Provide high-resolution data sets to validate existing methods and test models in tropical, boreal, and temperate forestry environments.

DMSG recommends developing Regional Expertise in Remote Sensing for Wildland Fire Management and notably co-ordinate development of fire monitoring systems:

· Develop dedicated space-based fire monitoring system(s) to provide information on fires to the impacted country in near real time. The system would use satellite systems and ancillary data (existing GIS data and available airborne imagery) to prepare daily fire perimeter maps. Local fire management offices would use fire maps to co-ordinate fire suppression efforts.

DMSG recommends to institute comprehensive global coverage of wildland fires to assess the scale of biomass burning.

( Examples of contribution from European Union supported RTD activities (5th Framework programme, Environment and Sustainable Development priority):

SPREAD: Forest Fire Spread Prevention and Mitigation

SPREAD provides a framework for the development and implementation of an integrated forest fire management system for Europe. It will develop an end-to-end solution with inputs from Earth observation and meteorological data, information on the human dimension of fire risk, and assimilation of these data in fire prevention and fire behaviour models. SPREAD is an open consortium that aims to increase knowledge of the phenomena that influence Forest Fires at all stages in order to support the policy and decision making process for the institutions and individuals involved in the management of Forest Fires in EU countries. Major use of EO data - AVHRR, LIDAR, SPOT, Ikonos for mapping of fuel types, vegetation, burnt areas.

AUTOHAZARD PRO : Automated Fire and Flood Hazard Protection System
The proposed Automated Fire and Flood Hazard Protection System (AUTO-HAZARD PRO) integrates real-time and on-line fire and flood hazard management schemes into a GIS-type platform. AUTO-HAZARD PRO is targeting EU Member-State Disasters Management and Civil Protection Agencies. Collection, input, storage, management and analysis of the information will depend on advanced and automated methodologies using Remote Sensing, GPS, Digital Mapping and GIS. Proactive development of such infrastructure will assist in fast and realistic prevention and pre-suppression planning, real-time fire suppression operations, and rehabilitation of burned areas. Major use of EO data - Ikonos, QuickBird, Landsat TM, Data from EO satellites.

( Further European Union community support is expected in the field of environmental risks & hazards during the sixth Framework programme (FP6, 2002-2006, http://europa.eu.int/comm/research/fp6/index_en.html). This will notably be the case under the Thematic Priorities “Information Society technologies” (1.2), “Aeronautics and Space” (1.4) and “Sustainable development, global change and ecosytems” (1.6).

F L O O D S

DMSG recommends developing methods for the integration of satellite, in-situ and GIS data for input to hydrological models

DMSG recommends improving satellite rainfall estimation techniques
DMSG identifies need for prediction of floods through Numerical Weather prediction Models that produce Quantitative Precipitation Forecasts (QPF)

DMSG identifies need for estimates of precipitation amounts through Quantitative Precipitation Estimation (QPE) Algorithm

DMSG identifies need for better estimates of flood extent [using SSM/I, NOAA high-resolution imagery, SAR (RADARSAT, JERS, ERS), SPOT and LANDSAT] and damage Assessment
( Examples of contribution from European Union supported RTD activities (5th Framework programme, Environment and Sustainable Development priority):

CARPE DIEM: Critical assessment of Available Radar Precipitation Estimation techniques and Development of Innovative approaches for Environmental Management 

CARPE DIEM aims to improve real-time estimation of radar rainfall fields for flood and flash-flood forecasting, by coupling multi-parameter polarisation radar data and NWP, and exploiting NWP results in order to improve the interpretation of radar observations. The principal objective will be to assimilate in the currently available NWP methods information from Doppler Radar moments and reflectivity along with other remote sensing data. CARPEDIEM seeks to identify how conventional raingauges, Doppler radar data, together with remote sensing data, may be best linked to NWP models so that the prediction and estimation of severe rainfall can be quali​tatively and quantitatively improved. Use of Doppler radar and other remote sensing data.

EFFS: A European Flood Forecasting System
EFFS is developing a prototype of a European flood forecasting model system for 4-10 days in advance, which can provide daily information on potential floods for large rivers, and flash floods in small basins. It utilises state-of-the-art meteoro​logical fore​casts from weather services of the various EC member states to pro​vide early flood warning to local river basin and civil protection authorities. Use of SAR data for checking the flood inundation extent and Radar derived precipitation in combination with in situ precipitation to validate their precipitation forecasts.

FLOODMAN: Near real-time flood forecasting, warning and management system based on sat​ellite radar images, hydrological and hydraulic models and in-situ data.

The main objective of this project is to develop, demonstrate and validate a prototype informa​tion system for cost effective near-real time flood forecasting, warning and management using EO data, in particular space borne Synthetic Aperture Radar (SAR) data, hydrological and hydraulic models and in-situ data. The project will develop improved methods for near-real time continuous monitoring of flood extent from EO data, in particular space borne radar data. Utili​sation of near real-time information on flood extent combined with risk assessment and model data in an expert system will provide the users with a new an innovative tool in support for flood management and forecasting. 

The results of this project will improve the operative monitoring and management of water re​sources by improving the spatial quality of current information and the accuracy of forecasting models. Combining such information with risk assessment data in a distributed GIS environment will bring the management of flooding a major step forward. The consortium will use RADARSAT images to test the potential of such EO data in flood monito​ring.

FLOODRELIEF: REaL-tImE Flood Decision Support System Integrating Hydrological, Meteorological and Remote Sensing Technologies

The main objective of FLOODRELIEF (contract currently under negotiation) is to address the limitations of current flood predictions by developing and demonstrating a new generation of flood forecasting methodolo​gies. In particular accurate rainfall forecasts using numerical weather forecasting models are intended to provide significant increases in forecast lead-time and thereby give greater opportunity to investi​gate flood warning and protection measures. The project activities include developing and refining a novel meteorological modelling approach using Internet tech​nology and data assimilation techniques that permits accurate, cost effective real-time mete​orological modelling. Improving the spatial and temporal resolution of rainfall forecasts by developing and improving the capabilities of dynamical downscaling using state-of the-art non-hydrostatic modelling. Advantage will be taken of the higher spatial and temporal resolution of weather radar data combined with meteorological models to develop novel quanti​tative precipitation forecasts (QPF) that can resolve flood-producing storms at even smaller scales. Improved flexible grid-based flood forecasting models will be developed that can better take advantage of grid-based input data from radar and meteorological modelling and treat the coupling of land and atmosphere. Furthermore the project aims to develop a framework and implement a number of novel and efficient operational quantitative methodologies for estimating forecast uncertainties and to develop a highly accessible Internet-based real-time Decision Sup​port System (DSS), integrating these new capabilities. These improved technologies for flood forecast​ing will be evaluated through tests on two highly flood prone regional basins. Use of EO data including SAR data.

MANTISSA: Microwave Attenuation as a New Tool for Improving Stormwater Supervision Administration
The principal objective of the MANTISSA Project is to carry out field experiments, based upon theoretical analysis, to test the feasibility of using microwave attenuation measurements to improve the management of stormwater flows, including flash floods, in steep-sided rural and urban drainage basins. The use of microwave attenuation measurements will be investigated both singularly, and within hybrid observing systems using rain-gauges, communication links and weather radar information. During the first half of the MANTISSA project three new prototype microwave links have been designed and assembled for deployment in Germany (Emscher catchment) and Italy (Sondria catchment and Rio Centonara catchment). It is planned to mount an integrated field experiment, open to other research groups, in the Rio Centonara catchment between April and June 2003. A new stochastic state space approach to the implementation of hydrological models has been developed. An alpha version of the software is now available, and a beta version should be available in autumn 2002. This new modelling infrastructure will be utilised to assess the utility of microwave communication link estimates of line integrated rainfall for flood forecasting in com​parison with the use of rain-gauge and radar data. Strong use of EO data including SAR.

MUSIC: Multi-sensor precipitation measurements integration, calibration and flood forecasting

The MUSIC project aims at improving the reliability of rainfall estimation techniques based on radar and Meteosat, by combining them, in an objective and optimal way, with the traditional rain-gauge observations. A further project objective is to communi​cate and to disseminate results to the authorities involved in real-time flood forecasting and management. For each of the above sensing technologies the project will develop improved precipitation estimation algo​rithms, assess their uncertainty and use an innovative combination of the output data of the three independent data sources to provide a more reliable short term flood forecasting system together with a measure of its uncertainty. The system will considera​bly improve the flash flood forecasting reliability and precision and will shorten the time required to detect events, which lead to catastrophic flood events. The system is applicable to small as well as to medium size catchment areas and can be used for very short term (1 to 6 hours) forecasting systems and, in combination with a Local Area Meteorological Model, for medium term (up to 2 days) forecast​ing systems. Use of SAR and METEOSAT data.

EURAINSAT: European satellite rainfall analysis and monitoring at the geostationary scale

We address the issues under "1.1.4.-7.2. The development of generic Earth observation technologies", namely "Introduce scientific results into new or existing applications". Results are expected to be of very high relevance also for 1.1.4.-1.5.2. and 1.1.4.-7.1.. A real-time method for cloud characterisation within a rapid cycle of rainfall estimation is proposed, exploiting multispectral data from the new METEOSAT Second Generation SEVIRI radiometer and microwave data from SSM/I and TRMM. Operational use over large areas and data assimilation into NWP models for nowcasting and hydrology is envisaged, e.g flood monitoring/prediction and hydrogeological disaster management. Prototype systems are available and more research is needed for a better understanding of cloud and mesoscale processes leading to intense precipitation. A wide interest exists from relevant institutions world-wide.
ELDAS: Development of a European Land Data Assimilation System to predict floods and droughts

The proposal designs, implements and tests a flexible system for estimating soil moisture content on a regional (European) to global scale. Use is made of high resolution precipitation, radiation, satellite derived surface temperature and atmospheric data, and data assimilation technologies developed in the context of Numerical Weather Prediction (NWP). The products of the system will be validated using regional and continental scale data sets. A number of case studies is devoted to assess the value of the system in improving flood forecasts from a routine NWP system coupled to hydrological models, to improve the seasonal hydrological cycle in NWP forecasts necessary for better predictions of serious drought events, and to improve the modelling of land surface processes in NWP and climate models.

VOLTAIRE: Validation of multi-sensors precipitation fields and numerical modelling in Mediterranean test sites

The evaluation of climatic trends depends, among others, on an accurate estimate of intrinsically complex (both in time and space) precipitation fields. The scope of the present project is to create a European methodology for a more accurate monitoring of precipitation in Mediterranean areas. The research activities will be performed in areas of strategic interest, which have a dense operational network of gauges, historical-climatological precipitation records, long-operating certified and internationally known radars, high impact of floods on populated areas. One pilot site (Cyprus) has also the (unique in Europe) advantage of being covered by TRMM satellite radar and will permit our research consortium to better prepare European participation in the future Global Precipitation Measuring mission.

( Further European Union community support is expected in the field of environmental risks & hazards during the sixth Framework programme (FP6, 2002-2006, http://europa.eu.int/comm/research/fp6/index_en.html). This will notably be the case under the Thematic Priorities “Information Society technologies” (1.2), “Aeronautics and Space” (1.4) and “Sustainable development, global change and ecosytems” (1.6).

S E A   I C E

for improved/new sea ice/iceberg detection and classification algorithms. DMSG identifies the need
( Example of contribution from European Union supported RTD activities (5th Framework programme, Environment and Sustainable Development priority):

IWICOS: Integrated Weather, Sea Ice and OCean service system

The objective of IWICOS is to develop a prototype marine information system which will provide a single-entry access to meteorological, sea ice and oceanographic (met-ice-ocean) data and products. The prototype will include an end user system which allows users to select, order and retrieve products offered by the consortium and to pay electronically. Innovative met-ice-ocean products will be developed which combine satellite, weather, ice and ocean data and are suitable for transmission via the Internet or other communication channels. 

This projects represents an extension of two projects funded under the fourth Framework Programme (FP4) that addressed more directly the above DMSG recommendation:

IMSI: Integrated use of new microwave satellite data for improved sea ice observations

The overall objective of that study was to explore and test methods for use of new satellite Earth observation data in sea ice monitoring and improve utilisation of these observations in a wider user community.

OSIMS: Operational sea Ice monitoring by satellites in Europe

The overall objective was to study the feasibility and cost benefits of using satellite data in operational sea ice monitoring and propose concepts of optimal use of satellite data in future sea ice monitoring and forecasting. 

( Further European Union community support is expected in the field of environmental risks & hazards during the sixth Framework programme (FP6, 2002-2006, http://europa.eu.int/comm/research/fp6/index_en.html). This will notably be the case under the Thematic Priorities “Information Society technologies” (1.2), “Aeronautics and Space” (1.4) and “Sustainable development, global change and ecosytems” (1.6).

O I L

DMSG identifies the need for Spill drifting models that are capable of ingesting satellite data, automated spill detection algorithms, standards for products/responsive to user needs
( Example of contribution from European Union supported RTD activities (5th Framework programme, Environment and Sustainable Development priority):

CLEOPATRA: ChemicaL Effluent & Oil Pollution Alert and TRAcking.

The CLEOPATRA objective is to achieve an integrated chain (covering research on input data, modelling and output interface) able to feed an advanced service supporting prevention, mitigation and assessment of oil or chemical marine pollution in waters of prime European interest (Mediterranean sea). It uses the most recent Space Technologies (Earth Observation satellites) and Meteo/ocean scientific research to assist national/regional authorities and organisations concerned with coastal disaster emergency management.

MARSAIS: Development and Implementation of a Generic Marine SAR Analysis and Interpretation System for Application to the Coastal Zones.

To take stock of the current analysis and interpretation capabilities of SAR image data, and systematically prepare for the new era, the main goal of this project is to design and implement a prototype generic Marine SAR analysis and Interpretation System (MARSAIS) for specific applications to the coastal zones The other objective is to conduct extensive testing and pilot demonstration during the operation of ERS, Envisat ASAR and Radarsat. Main Coastal Zone products will be about sea state, currents and slick estimates, including determination and classification of low scattering areas into presence of natural film, oil spill and seepage.

( Further European Union community support is expected in the field of environmental risks & hazards during the sixth Framework programme (FP6, 2002-2006, http://europa.eu.int/comm/research/fp6/index_en.html). This will notably be the case under the Thematic Priorities “Information Society technologies” (1.2), “Aeronautics and Space” (1.4) and “Sustainable development, global change and ecosytems” (1.6).
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