Додаток 2 
до умов конкурсу
Strand 1 SMURBS
SMart URBan Solutions for air quality, disasters and city growth

EO based and citizen observatories data collection, processing and analysis (WP3)
Task 3.1 In situ 
Air quality (AQ) data collection

Series of observations of the changing atmospheric composition in the urban boundary layer, addressing both the regional context and the local conditions will be collected, in terms of state-of-the-art infrastructure.

In-situ data will be used for cal/val of AQ measurements (e.g., aerosol, O3, NO2) from existing (e.g. MODIS, GOME, ERS-2, GOMOS) and new satellite ESA Sentinels (e.g. Sentinel-4, -5 and -5Precursor (S4, S5,S5P)), evaluation of CAMS products from city scale/regional modelling to be developed in T3.3, while past, long term pollution data will be also collected for the identification of trends and for exposure studies.

LC/LU map validation and disaster management 

LC/LU reference data will be collected in T3.1 for the assessment of LC/LU maps produced in T3.2 for pilots and case studies, through new in-field campaigns, Very High Resolution (VHR) image visual interpretation or existing repository. Stratified sampling will be adopted and the FAO Land Cover Classification System (LCCS) taxonomy will be used. The application developed within ECOPOTENTIAL, for labelling label reference data according will be used during in-situ campaigns, and will be updated in Task 3.2 to be compliant to advanced version of LCCS (i.e., LCML and LCHML). This task will also involve 2D/3D mapping with in-situ data collection (i.e. GNSS control point measurement, Mobile Mapping Systems, laser scanners, etc), to be used in combination with remotely sensed data acquisition mechanisms (i.e. satellite imagery, aerial/UAV imagery – T3.2/T3.3), for pre- and post- disaster management.

Task 3.2 Satellite data

This task aims at satellite data collection, pre-processing and automatic analysis to derive maps of urban growth, natural and manmade disaster based on time series of satellite images. The combined use of newly multi-temporal optical and SAR techniques, data from Sentinel 1, Sentinel 2 and future Sentinels, as well as by missions contributing to Copernicus will be explored. Linkages with previous and on-going European projects (e.g., BIO_SOS, EU BON, ECOPOTENTIAL) for LC/LU classification and change detection, as well as other projects focusing on disasters (e.g. EDUCEN, BEYOND) will be exploited, to harmonize different methodological approaches for SMURBS pilots and case studies. Once available, satellite atmospheric products derived from new ESA Sentinel missions will be exploited in support to AQ assessment from in situ data. The main aim is to obtain a pre-operational process chain for the specific domains described here after:

LC/LU mapping 

Multi-scale and multi-temporal (mainly optical) satellite data will be collected and processed to provide LCand LU maps, as well as changes and variables/indicators, useful as input to WP4 and WP5. A new atmospheric pre-processing module for Sentinel-2 data will be developed for accurate atmospheric corrections and compared with the standard ESA module (i.e., Sen2Cor). On the local scale, the availability of Very High Resolution (VHR) images will be crucial for the analyses needed within urban areas. Due to their costs, Sentinel 1 data will be also exploited depending on local specific conditions and requirements. At regional scale, as well as extended peri-urban areas, dense time-series of High Resolution (HR) images (e.g., LANDSAT and new Sentinel 2 data) will be used to detect landscape dynamics. The EODESM system will be improved for providing LC but also LU maps, as well as urban down stream services, as variables and indicators. First, the system will address the concepts of the new object-oriented FAO taxonomy, named as LCML with further development in LCHML. Then it will include class specific context-sensitive features to differentiate LC classes into Land Use categories. Expert knowledge will be used for: (i) multi-source and multi-scale EO and Citizens Observatories data integration; (ii) LU class description and class-specific feature selection to improve the classification scheme; (iii) variables and indicators extraction.

Added value products' specifications and synergistic development (WP4)

Task 4.1 Air quality 

This task concentrates on the design of tool, product and service specifications, taking into account user needs (WP2) and partners existing assets (WP3), to address urban air quality (AQ). It will make use of streamlined EO data (in-situ and satellite, T 3.1 and T 3.2), to develop new methods (e.g. near real time source apportionment) and concepts for smart information products, while on the basis of modeling (T3.3)to contribute to AQ prognostic tools, as well as high risk areas mapping. Moreover, methods for exposure calculations and efficiency of abatement strategies will be standardized and delivered as a toolkit in follower cities. The identification and definition of AQ urban EVs and indicators (incl. SDG relevant) and the development of the appropriate monitoring frameworks and protocols will be implemented.

Task 4.2 Disasters 

This task concentrates on the design of tool, product and service specifications, taking into account user needs (WP2) and partners existing assets (WP3), to address natural and anthropogenic disaster affecting cities or their neighbour (peri-urban). The services will cover all phases of the disaster management cycle, namely, preparedness and planning, early warning, emergency response and recovery. It will research and develop processing chains for producing standardised thematic products, such as disaster and post disaster ground deformation maps (e.g. floods, fires, landslides) and issue alerts for upcoming disasters (e.g. an approaching fire). It will also provide tools for the development of protocols and disaster management analysis, as well as evacuation plans and applets on board GIS, to enable DSS for multi-disaster assessment. Extension of the EO-based processors and workflows of these tools will be implemented to move from the regional monitoring scale to monitoring disasters at a city level. Where this is feasible, a dynamic information feed from the crowd will be integrated (T3.4, e.g. DisasterHub). The identification and definition of environmental risk EVs and indicators (incl. SDG relevant) will be of key priority for the characterization of phenomena for providing urban planners and policy makers with knowledge-driven tools for the management of environmental emergencies and the design of risk mitigation strategies.

Task 4.3 Urban growth

This task concentrates on the design of tool, product and service specifications, taking into account user needs (WP2) and partners existing assets (WP3), to address urban growth and relevant environmental or external pressures (e.g. migration). It will provide urban development indicators from statistical data, LC/LU monitoring from Task 3.2, with emphasis on trends in urban growth, urban density and sprawl, green areas within cities and ecosystems. The identification and definition of urban development EVs and indicators(incl. SDG relevant) and the development of the appropriate monitoring frameworks and protocols will be implemented.

Task 4.4 Copernicus data and Core Services exploitation 

This task contributes to the bi-directional interaction of Copernicus data and services with SMURBS processes and tools i.e. uptake, exploitation and feedback on validation/evaluation and new products. The modalities by which Copernicus will use in-situ data from SMURBS will require a clear identification of user needs and to compile a cross-service picture of current contributions to Copernicus with a view to identifying and analysing data and governance related risks, challenges, and gaps (WP2). SMURBS will pursue maximum exploitation of CAMS, C3S, EMS and CLMS. Activities in this task will be aligned to a number of initiatives to better connect observations to the Copernicus in situ services, in particular CAMS and C3S. In all cases, suggestions for new methods to adjust the relevant services to High Resolution for the needs of city scale applications will be investigated.

ERA-PLANET principles and KETs for interoperability(WP6)

Task 6.3 Interoperability interfaces with GCI and EU infrastructure

This task is dedicated to assure SMURBS infrastructure interoperability with external infrastructures, enabling access to data and products shared in the framework of relevant European and international programmes. In particular, the task will focus on GEOSS and ESA TEPS initiatives. The task will analyze the interoperability requirements, assuring that the SMURBS infrastructure will be able to access datasets and products from these infrastructures and, where required, as for GEOSS, also to publish its datasets and products. We will also consider the possibility of integrating this task in the GEOSS AIP.

Strand 2 GEO Essential
Essential Variables workflows for resource efficiency and environmental management
“Knowledge Management services” (WP1)
Task 1.3: Modelling and processing services 
For the nexus domain, a set of modelling and processing frameworks will be recognized and elaborated to assure their discovery, access and utilization for the generation of information and knowledge from Earth observation data. Core services for off-line and real-time simulation of EVs, including estimation of prediction uncertainty and data value using stochastic Kalman-based filtering, will help finding connections between different EVs and indicators. A tool will be developed that describes, in a standardized way, available workflows combining GIS and statistical tools to produce the relevant EVs to inform environmental management decisions (CREAF). The task produced artifacts, services and tools will contribute to the Knowledge base services platform.
Task 1.6: Data fusion  
Study and definition of concepts for multi-temporal and multi-scale data fusion of different EO sensor data (recent e.g. Sentinel-1,-2,-3,-4,-5 and future missions e.g. EnMAP, PRISMA, Tandem-L) and ground based measurements of citizen observatories and large scale networks. The produced guidelines and best practices will be formalized and provided as a valuable knowledge body shared by the Knowledge Base platform.
“Food-Water-Energy Nexus Workflows” (WP6)
Task 6.2 Establish EV workflow 
Task 6.2 will establish the EV workflow for how the FWE EVs will be derived via multiple EV Services (WP3). This will include multiple data streams (e.g. remote sensing, in-situ, citizen science (geo-wiki.org; http://laco-wiki.net/), social media and more). Multiple case studies will be selected representing the FWE nexus across Europe, to demonstrate operationally the functioning of the FWE nexus (see Subtasks below). This workflow will also generate the policy-monitoring indicators from the EVs.
Subtask 6.2.5 EVs for agricultural monitoring 
Monitoring of essential environmental variables (e.g. LAI) and essential agricultural variables (e.g. land use, cropland area, crop type areas) based on data fusion of Copernicus land Services (low resolution), Sentinel 1-2 (high resolution) satellite data and crowd sourcing (citizen science). (Scale: Ukraine, Europe)
 “Dissemination, Exploitation and Impacts” (WP8)
Task 8.7: Scientific Dissemination 
Participating to scientific conferences and preparing scientific papers
Strand 3 IGOSP

Integrated Global Observing Systems for Persistent Pollutants

 “Fostering integration of in-situ measurements and satellite data” (WP4)
Task 4.2 Retrieval of data

Satellite data will mainly be obtained from the Copernicus programme that provides users with free, full and open access to environmental data, including direct access to available data sets. In-situ observations for mercury and POPs will be mainly harvested from data bases compiled within GMOS (http://www.gmos.eu/) and GMP (http://www.pops-gmp.org/) and will be supplemented by other high quality data sets, such as dedicated field campaigns and aircraft measurements, such as CARIBIC (http://www.caribic-atmospheric.com/).
Task 4.3 Hot-spot identification
Besides an improved process understanding of the biogeochemical cycling of mercury and POPs in general, WP-4 will also contribute to the identification of Hg hot-spot deposition areas as consequence of biomass burning, artisanal and small-scale gold mining, e-waste recycling through in-situ wet-deposition measurements and satellite observations. 
“Dissemination and stakeholder engagement and training activities” (WP9)
Task 9.2 Production of dissemination materials
The aim of this task is the production of a dissemination kit, including tools based on public information for all partners to be used in their dissemination activities. Examples are the logo, the template for public presentations, leaflets and multimedia materials, which can be presented and distributed during conferences, meetings, or other public events, web portal development. The Dissemination Toolkit will be provided to all project partners who will use and distribute as an effective contribution to the dissemination strategy.
Newsletters will be produced in the course of the project showing publishable results of the scientific work. They will be distributed via e-mail (as pdf) or during conferences, meetings, or other scientific events and appropriate dissemination platforms where project partners are present.
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