[bookmark: _GoBack]CLIMATE-ADAPT ADAPTATION OPTIONS – COVERAGE AND GAP ANALYSIS
Emiliano Ramieri, based on Carlo Giupponi note issued on 08.2016
22 December 2016


1. CONTEXT AND OBJECTIVE OF THE ANALYSIS
At December 22nd 2016, Climate-ADAPT database contains 40 adaptation options. The options originally included in the database have been entirely revised (between 2014 and 2016). During the revision, many pre-existing options have been removed or aggregated in order to reduce redundancy, obtain similar level of detail and specificity and produce a compact set of options, covering as much as possible all the adaptation sectors and the climate change impacts consider by Climate-ADAPT. In 2016, all links to relevant web resources included in the adaptation option sheets have been checked; corrupted or old web-links have been replaced with new ones. Moreover, layout of all adaptation options was checked and uniformed after Plone migration.
The main objective of the present document is the description of the current coverage level and major gaps of Climate-ADAPT adaptation options, considering option typologies (green, grey or soft), adaptation sectors, climate change impacts and level of application. Links between Climate-ADAPT adaptation options and case studies are also analysed.
According to the ETC/CCA Working Paper N. 2/2015 “Climate-ADAPT database coverage analysis”, three gap categories are considered:
· Gap category 1 - Missing scientific/practical evidence
The knowledge/information/practical experience has not been provided yet by science or practice. The gaps identified in this category can feed in the EU Knowledge gap strategy.
Example: There is a lack of knowledge regarding the costs and benefits of adaptation actions in different sectors. There is a lack of knowledge on governance indicators for adaptation policy and action.
· Gap category 2 - Incomplete information gathering 
The information is available, but it has not yet been included in the database. 
Example: There is information existing on Monitoring, Reporting and Evaluation (MRE), but it has not yet been systematically gathered. 
· Gap category 3 - Information is not eligible according to the database criteria
The information/knowledge/practical experience exists and is relevant for adaptation on EU and transnational level, but it is not eligible according to the database QA/QC criteria.
Example: a) The information is available only in national languages (e.g. there is a lot of relevant knowledge and experience in southern European countries on adaptation to heat waves, but only in national languages;  b) The source of information is outside the EU.
The details of the overall analysis are reported in the attached excel file “State of art_adaptation options_2016 12 22.xls”[footnoteRef:1], while a second attachment “Options vs Cases_2016 12 22.xls” [footnoteRef:2] provides a matrix of links between adaptation options and case studies.  [1:  Available at: http://forum.eionet.europa.eu/etc-cca-consortium/library/etc-cca-2014-2018/etc-cca-2016/project-1.4.3-information-systems-climate-adapt/1.4.3.1-climate-adapt/subtask-b-deliverable-1.4.3.1d2-further-development-climate-adapt-case-studies/climate-adapt-adaptation-options/excel-file-attaced-state-art-climate-adapt-adaptation-options/]  [2:  Available at: http://forum.eionet.europa.eu/etc-cca-consortium/library/etc-cca-2014-2018/etc-cca-2016/project-1.4.3-information-systems-climate-adapt/1.4.3.1-climate-adapt/subtask-b-deliverable-1.4.3.1d2-further-development-climate-adapt-case-studies/cross-links-cases-vs.-options/ ] 

2. ANALYSIS BY ADAPTATION TYPOLOGY
The three typologies of adaptation options (soft, green, grey) are more or less equally represented in Climate-ADAPT database (Figure 1). It should be noted that the attribution of a specific adaptation option to one of the three considered categories is not always straightforward and might be arbitrary in some cases. The option “Water sensitive urban and building design” includes both green and grey measures and it is therefore categorised as “Green/Grey”.
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Figure 1 - Distribution of the number of adaptation options by adaptation typologies

3. ANALYSIS BY ADAPTATION SECTORS
As illustrated in Figure 2, the following sectors are well represented in the set of adaptation options included in Climate-ADAPT: Disaster Risk Reduction (30), Coastal areas (25), Urban (22), Water management (21), Agriculture (17) and Biodiversity (16). Assuming that the objective of the Climate-ADAPT Platform was to obtain a balanced presence of all the sectors, the most relevant current gaps are for the following sectors: Energy (3), Financial (3), Marine and fisheries (5) and Transport (5).
According to the gap categorisation, the relatively limited numbers of Financial, Energy and Transport options appear to be related to the second category “Incomplete information gathering”. The lower number of Energy and Transport adaptation options is also likely affected by the fact that these two sectors were previously included in the overall Infrastructure sector, also including the current Buildings one.
In the case of the Marine and Fishery sector, we believe that the limited number of cases derives from a combination of the above mentioned gap category 2, with category 1 (Missing scientific/practical evidence). The above confirms what stated in the document about a similar analysis conducted on cases studies, which states that the “impression is that for this sector (i.e. Marine and Fisheries) practical experiences on the design and implementation of concrete adaptation measures have not been fully developed yet”. Indeed, new research projects are addressing this gap, as in the case of Clime-Fish “Co-creating a decision support framework to ensure sustainable fish production in Europe under climate change”.
On the opposite side, the relative high number of cases in the Coastal areas, derives from the productive collaboration carried out with the OURCOAST Project, which provided a comprehensive series of options, jointly developed with ETC-CCA staff and following the Climate-ADAPT standards. This evidences the fact that a comprehensive and in depth analysis of all the sectors (possibly through similar collaborations), may easily bring to dramatic increases of the current number of options in the database. The origin of many options was found in some past project, such as ClimWatAdapt. Notwithstanding all the efforts to build a comprehensive list of options, in which all the ETC-CCA experts were involved, we may still argue whether the objective of comprehensiveness has been eventually met. Many repositories, list, menus of adaptation options are available from publications, project reports, but also from official documents, such as the national adaptation strategies and plans. Therefore, an effort could be considered to systematically analyse the main sources, to develop a Climate-ADAPT comprehensive catalogue of adaptation options.

[image: ]
Figure 2. Distribution of the number of adaptation options by adaptation sector

4. ANALYSIS BY CLIMATE CHANGE IMPACTS
Figure 3 presents the distribution of adaptation options by climate change impacts. Flooding (30) is the most frequently addressed climate impacts, in analogy with case studies. Other impacts are well represented: Storms (25), Sea Level Rise (24) and Drought (24). On the contrary and again similarly to case studies, options targeting Ice and Snow are relatively rare (7) confirming an evident gap of the current data base, which could be due to “Missing scientific/practical evidence”, but also to the lower general relevance of climate change impacts related to the ice and snow territorial contexts. Remaining impacts are in a medium position, with a still good number of adaptation options, although relatively lower than those characterising better represented sectors. Given its relevance (for example in the urban areas), it can be suggested to increase the number of options related to the Extreme temperatures impact (currently 12).
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Figure 3. Distribution of the number of adaptation options by climate change impact

5. ANALYSIS BY LEVEL OF APPLICATION AND GEOGRAPHIC DISTRIBUTION
Contrary to case studies, the adaptation options tend to have a more general and relatively broader scope, in terms of geographical distribution. The “global” is quite often selected to indicate that the options are replicable in different areas with similar expected effectiveness. The vast majority of options are indicated at the “Local” level of application, frequently also at “Sub-national or Regional”. Less frequent is the “National” level, and rare is the “Transnational” one.

6. LINKS BETWEEN ADAPTATION OPTIONS AND CASE STUDIES
Among the 40 adaptation options included in Climate-ADAPT, only 5 are not represented by any of the current 66 case studies: adaptation of groundwater management plan, cliff strengthening, floating or elevated roads, water sensitive forest management and water use to cope with heatwaves in cities. These gaps should be considered in the 2017 case study development. Adaptation options represented by a relative high number of case studies (> 10) are: Green space and corridors in urban areas (18), Water sensitive urban and building design (15), Awareness campaigns for behavioural changes (15), Adaptation or improvement of dikes and dams (13), Adaptation of flood management plans (12) and Rehabilitation and restoration of rivers (12). This situation reflect well the distribution of case studies by sectors, which is characterised by an evident dominance of items related to Water management and Urban sectors. 
The combined analysis (of case studies vs adaptation options) highlighted that for some case studies available adaptation options do not really match with the implemented solutions. The following adaptation options could be developed to improve such situation:
· “Climate proofed standards for transport” to better represent the experiences described by the case studies: (i) Adaptation of French standards for design, maintenance and operation of transport infrastructures; (ii) Implementing climate change allowances in drainage standards across the UK railway network; (iii) Integrating adaptation in the design of the Metro of Copenhagen.
· “Climate bond” to integrate options selected for the case study “Climate bond financing adaptation actions in Paris”.
· “Heating and cooling system using groundwater” to better represent some solutions described by the case studies “Climate resilient retrofit of a Rotterdam building” and “Multifunctional water management and green infrastructure development in an ecodistrict in Rouen”.
· An adaptation option corresponding to the funding mechanism described by the case study “Financial contributions of planning applications to prevention of heathland fires in Dorset, UK”.
· A specific adaptation option matching the engineering solution illustrated by the case study “New locks in Albertkanaal in Flanders, Belgium”.
· An adaptation option dealing with water savings through leakage detection and fixing to be linked to the case study “Private investment in a leakage monitoring program to cope with water scarcity in Lisbon”.
· “Ventilation corridors” to integrate the adaptation options selected for the case study “Stuttgart: combating the heat island effect and poor air quality with green ventilation corridors”.
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