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EO2HEAVEN Response to the GEOSS AIP-3 CFP

1 Overview

EO2HEAVEN project will develop a Spatial Information Infrastructure (SII) and associated processing services able to correlate environmental and health time series data. As a result, researchers and epidemiologists in particular will be able to investigate the environmental factors that are causing diseases and on the other hand authorities will be provided with an early alerts system.

The project will be driven by 3 use cases dealing with different situations, but all involving the use of health, EO, and in-situ data:

· Use case 1 in Dresden (Germany) will study cardiovascular and respiratory diseases caused by air pollution.

· Use case 2 in Durban (South Africa) will also address air-pollution related diseases. 

· Use case 3 in Mozambique will address the gap in current understanding of the dynamics of cholera and their association with environmental factors.

It is envisaged that the resulting system will be integrated into the GEOSS infrastructure as part of HE-09-01 after successful validation already during the course of the project. The first contribution of EO2HEAVEN to AIP-3 will be to describe scenarios in the linkage between environment and health where there is the expectation that knowledge gaps may be closed by the application of sophisticated earth observation and environmental modeling tools. It is expected to draft EO2HEAVEN solutions based upon the recommendations of GIGAS and FP6/7 projects such as ORCHESTRA, SANY and EuroGEOSS.

For the current AIP we plan to contribute with the support of our use cases to the health Societal Benefit Area (SBA), relying on the expert teams participating in the previous GEOSS AIPs to identify the lines of collaboration among us. To this end, this document will provide a description of the activities foreseen in each use case, the resources available, and their main requirements. 

With this response EO2HEAVEN expects to strengthen the activities planned in the project from a technical point of view, and also gain visibility within the GEOSS community in order to involve relevant actors that we require to implement the project results and methodologies.

2 Proposed Contributions

EO2HEAVEN project will cooperate with the AIP-3 to take up the generalization and extension of our three case studies to the health Societal Benefit Areas identified by the Pilot, i.e. Air Quality and Early Warning of Malaria scenarios.

One example could be the usage of CSIR's cholera in-situ data collection case in AR-07-02c and serve as contribution to AIP-3 where appropriate. With respect to contributions to AR-09-02c EO2HEAVEN will contribute directly through the development of a use case that test the in-situ sampling of vectors in the environment and how such data may be brought into the sensor web.

Although the work on cholera doesn't directly align with the malaria use case as outlined in the AIP-3 it does share some commonalities on environmental aspect. Both look at the environmental drivers of environmentally related diseases. Malaria is a vector-borne disease whereas cholera is a waterborne disease. The lifecycles and dynamics of both the parasite and vector, i.e. mosquito responsible for malaria outbreaks and in the case of cholera, the Vibrio cholerae bacterium are driven to a large extent by certain environmental and climatic factors that can be measured over time and space with the help of satellites. Part of the process of engaging the AIP-3 will be to ascertain these commonalities. At first glance these commonalities would include lessons learned in sensor web and techniques involved in the fusion of in-situ field samples and laboratory results, in-situ data and remote sensed data.

Although EO2HEAVEN also expects to produce components, services, and architectural developments aligned with the scope of the GEO Task AR-09-01b, these activities are scheduled for the second and third year of the project (i.e. 2011 and 2012). We envisage further contributions in those fields in the forthcoming AIPs but not in the current one due to the early stage of the project.

2.1 Societal Benefit Area Alignment and Support

In order to support the health SBAs a description of the EO2HEAVEN use cases will be provided including their main areas of interest and research, available data, methodologies, and existing gaps.

Use Case 1 (Dresden)

Dresden, the capital of Saxony, in Germany, with currently 508.000 inhabitants represents a typical midsized city in central Europe. The city of Dresden benefits from an economically and politically stable situation, even though the rural surroundings predominantly suffer from being economically underdeveloped (compared to central Europe’s standards). 

Air pollution is considered to be one of the most pressing environment related health issue in Dresden. Cardiovascular diseases and allergic asthma (as well as related chronic diseases in childhood) are the diseases to be investigated in this use case and are expected to show correlations to the Dresden air quality situation. 

However, it is still unclear, in which way environmental hazards influence human health in Dresden and its surrounding area. Thus, one of the use case objectives is first to better explore and analyze theses correlations. Using modern in-situ and earth observation methods it is aimed to reach a comparably high spatial, temporal and thematic resolution of information about health and environmental parameters as a basis for these studies. Once formally described, these models shall feed into the development of an online system for spatial-temporal monitoring and surveillance of environmental phenomena and health. 

Use Case 2 (Durban)

The south Durban Industrial Basin (DSIB) consists of approximately 200.000 people. The historical racially discriminatory apartheid town planning processes that resulted in residential areas in the Durban South Industrial Basin (DSIB) being subjected to the effects of a wide range of industrial activities, including petroleum refining, paper milling, transportation networks (including airport and harbour) and waste management.

The DSIB is a high risk region for exposure to significant levels of ambient air pollution because of its geographic relationship with certain stationary sources of air pollutants.  Up to a few years ago, each of these refineries has emitted, on average, in the range of 35.000 to 40.000 kg of SO2 per day. Owing to a combination of its geographical relationship to the refineries, land contours, prevailing meteorological conditions, the use of a relatively short emissions stacks at these facilities (50 – 100 meters), the lack of or relative ineffectiveness of emission control devices on refinery stacks, the many sources of so-called fugitive air emissions at refineries, emissions from industrial and passenger vehicles, as well as the proximity of other industries and the Durban International airport, the community is at risk for intermittent substantial exposure to ambient air pollutants.  

Various studies have shown substantial adverse respiratory outcomes among schoolchildren exposed to these industrial pollutants. Earth observation could provide more detailed and harmonized pollution data at regular temporal intervals for a broader geographical range than ground level monitors, and meteorological data that could predict adverse conditions. These conditions are likely to cause elevations in pollution levels will lead to the development of early warning systems for affected communities and vulnerable sub-populations.

Use Case 3 (Mozambique)

Cholera is one of a number of infectious diseases that appears to be strongly influenced by climatic as well as environmental changes. Some of the main environmental factors related to cholera outbreaks are synthesised in Table 1 (adapted from Beck et al, 2000). Cholera affects the African continent the most severely in terms of the total number of cases and deaths reported as a result of the disease. Despite numerous intervention actions and strategies and large amounts of money spent to combat the disease, cholera is reported on a regular basis in especially the poor areas in the tropical and subtropical regions. Although cholera is also one of the most studied environmental related diseases, new insights and information are still being gained. Further, information and data on a local scale are needed to develop accurate or reliable prediction models applicable to local conditions. In this sense the use of Earth Observation data are crucial in order to gather and analyse data for a specific area or region when it is not always possible to collect ground-based measurements. However, for understanding what EO data types to collect and the reasons why, it is also important to understand the link between these variables and the links with the dynamics of the bacterium in the natural environment and the disease itself, necessitating the use of field sampling and laboratory results.

Table 1: Potential links between remotely sensed factors and cholera disease (adapted from Beck et al, 2000)
	RS factors/types of available data
	Mapping opportunity and cholera link

	Wetlands, water ponds, dams, rivers, inundated land
	Vibrio cholerae associated with inland water.  Changes in the location and size of for example inundated areas and ponds at different times (or seasons) throughout the year can be tracked 

	Human settlements

 
	Source of infected humans; populations at risk for transmission in general

	Ocean colour (chlorophyll a concentrations) 


	Phytoplankton blooms:  direct or indirect link between phytoplankton increases/decreases and cholera outbreaks. Time series data for the coastal-, estuarine-areas, river mouth in a study area as well as the Mozambique Channel as a whole can be extracted and analysed together with time series data for cholera cases

	Sea surface temperature 


	Warmer seawater temperatures are favourable for the bacteria to survive and grow in numbers. Remote sensing can provide the opportunity to extract time series data for areas (pixels) of interest than can be analysed together with other data and the cholera case data

	Sea Surface Height
	Tidal movement can cause V.cholerae in an estuary or river mouth to move upstream in a river, for example Beira is a low lying area and tides can move sea water more than 60 km inland.

	UV radiation at the earth’s surface
	Sunlight plays a role in the dynamics of the bacterium in the natural environment. UV radiation can exert bactericide properties. Changes in UV radiation values at the earth’s surface for areas of interest can be extracted over time and analysed together with other data and the cholera case data

	Cloud cover
	Changes in cloud cover over time can either be directly or indirectly linked with the dynamics of cholera outbreaks, for example it plays a role in the amount of sunlight (of interest is UV radiation) reaching the earth’s surface and may serve as a “rough” proxy for UV radiation values in the absence of UV data for specific areas

	Ocean and nearby sea salinity
	V.cholerae are halophilic, i.e. prefer high concentrations of salt or can survive and grow in saline water


2.2 Component and Service Contributions

Based on the requirements claimed by the use case leaders, a list of all available data for monitoring health and environmental relations will be proposed through the creation of a data catalogue. This list will integrate in-situ, health and field samples data, but special attention will be given on Earth Observation (EO) and Environmental Information (EI). This list of data will include already available products as well as potential dedicated products planned.

In a second step, anticipated for year 2011, a particular focus will be given to the development of an online catalogue relying on the specifications of Geo-information standards (OGC), and especially the CS-W standard. This catalogue will be updated with new geo-information products and will be proposed for registration into GEOSS Component. 

This catalogue will be later on completed with services components for EO data processing, environmental models and geospatial analysis of both EO and Health Data.
3 Description of Responding Organization
EO2HEAVEN is a collaborative research project co-funded by the European Commission as part of the 7th Framework Programme (FP7) Environmental theme contribution to GEOSS, with special emphasis on the health Societal Benefit Area. It started on 1st February 2010 and the duration of the projects is three years. 

The Consortium is composed by the following organisations: 

· Fraunhofer Institute for Information and Data Processing IITB

· Technische Universität Dresden

· 52°North Initiative for Geospatial Open Source Software GmbH

· Atos Origin S.A.E. 

· Spot Image

· Nev@ntropic

· European Commission DG JRC, Task Force for Environment and Health, Institute for Environment and Sustainability

· Council for Scientific and Industrial Research, Meraka Institute (CSIR)

· Open Geospatial Consortium (Europe) Limited

· Bureau de Recherches Geologiques et Minieres 

· International Institute for Geo-Information Science and Earth Observation (ITC)

· University KwaZulu-Natal

· ICT Policy Implementation Technical Unit

This consortium is comprised by a team of partners with long-standing distinguished experience in project management, public health research, EO data provision, analysis and exploitation, distributed system architectures, standardisation, European policy implementation, open source software and outreach activities. Some partners already maintain an active involvement in GEO:

· OGC is involved in GEOSS in several ways: It is a Participating Organization in GEO, leads the Architecture Implementation Pilot (GEO Task AR-09-02b), has organized a series of GEOSS Workshops and is a co-lead of the GEO Standards and Interoperability Forum (SIF).

· Spot Image is involved in GEO-AIP3 disaster management scenario as editor.

· CSIR groups participating in EO2HEAVEN are involved in GEOSS in two ways: Leading the sub-task AR-09-02c (Sensor Web Enablement for In-Situ Observing Network Facilitation) in the GEO 2009-2011 Workplan; Participated in AIP2.
EO2HEAVEN will participate actively in the Pilot meetings to present our outcomes and look for a stronger collaboration with the international research working groups. At this early stage of the project we cannot identify specific human resources; rather our approach will be to offer access to the resources above mentioned pertaining to each use case, looking for collaboration that will strengthen the activities planned for the project. 
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