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1 Introduction 

 

CLIPC Work package 8 (WP8) developed interactive tools for the CLIPC web portal
1
 that 

allow users to compare and combine climate change and impact indicators, to assess aspects 

of their uncertainty and to explore climate scenarios. Extensive user consultations on CLIPC 

tools were carried out in WP2. For this Milestone report, we tested the WP8 tools and 

collected feedback based on use cases developed by WP8 partners. In addition, we performed 

consistency checks for the expert-based confidence information of selected climate impact 

indicators. The use cases have been designed to demonstrate and exploit some of the 

functionalities provided by the CLIPC tools (in the version available in October 2016). They 

also allowed exploring possible restrictions in functionality that helped to make a number of 

suggestions for developing the tools in the future. Some of the use cases also utilize other 

tools of the portal than the comparison and combination/aggregation functions. 

 

The tools are briefly described in section 2. The CLIPC use cases and details for five selected 

cases are presented in section 3. The results of consistency checks for the confidence 

information and climate signal maps are given in section 4 and pros and cons of CLIPC tools 

compared to other interactive online tools that offer similar functionality are highlighted in 

section 5. Suggestions for further development of the WP8 tools are listed in section 6. 

 

2 Uncertainty information, comparison and combination tools 

 

The CLIPC indicator toolkit allows the user to view and explore climate impact indicators 

calculated for different climate change and socio-economic scenarios. It provides tools to 

switch between different climate change and impact indicators and to analyse and explore the 

available climate impact indicators.  

 

Climate impact indicators have inherent uncertainties that can affect the interpretation of 

results. Hence, to support the users with the interpretation of the selected climate impact 

indicators, expert-based confidence information for most of the climate impact indicators is 

provided in a consistent form. The expert-based confidence information is presented by 

graphical representation in form of a coloured button that summarizes and gives a quick 

overview (see an example in section 3.4 further below). The colour represents the degree of 

confidence ranging from low to high. The users receive detailed information about the degree 

of confidence by clicking on the button. This reveals a confidence fact sheet providing 

background information on the degree of confidence. In addition, this information is 

supported by showing the main sources of uncertainty related to the selected climate impact 

indicator. To help the users how to handle these sources of uncertainties, it is indicated if they 

are either reducible or non-reducible. 

                                                 
1
 http://www.clipc.eu/indicator-toolkit 
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The methodology of providing confidence information for the climate impact indicators is 

based on a questionnaire and user consultations as presented in MS37. In the subsequent 

MS39, the workflow of the implementation of the expert-based confidence information into 

the CLIPC portal and the design were demonstrated. A full description of the CLIPC 

uncertainty information function is provided in Deliverable 8.4. 

 

The variety of climate impact indicators based on different underlying data sets may lead to 

an overwhelming amount of information. In addition, climate impact indicators derived from 

an ensemble of climate change projections consisting of different model simulations and/or 

different scenarios span a wide range of possible climate changes. It is, however, not always 

directly evident from the range of possible climate changes whether and how robust 

information can be derived from the data. The CLIPC project provides users not only with 

expert-based confidence information to help interpreting the climate impact indicator but also 

to support them with a visual presentation of robustness for a set of climate impact indicators. 

 

To evaluate the robustness of projected changes in climate projection ensembles and to make 

the results of such evaluations quickly comprehensible and spatially visible, the climate signal 

map method was developed (Pfeifer et al. 2015). "Robust" is thereby defined as the 

agreement of simulations toward the projected changes as well as with the fraction of the 

simulations that project statistically significant changes. To avoid overwhelming the user with 

the richness of information, only condensed, tailored information of the climate projection 

ensemble is selected for the visualisation. Only one direction of change is always examined, 

either the increase or decrease of a climate impact indicator. 

 

The CLIPC comparison tool allows users to compare maps of up to three datasets side-by-

side. The user can select indicators, datasets and time periods for comparison and zoom to a 

region of interest. Basic statistics (mean, standard deviation, minimum and maximum) and the 

expert-based confidence information are shown. Users can also compare the climate signal 

maps (see above) with the ‘raw’ climate indicators. Finally, users can also switch from the 

map comparison to the metadata comparison of the selected datasets. 

 

The CLIPC combination tool allows users to combine two datasets using simple mathematical 

functions (e.g. add, subtract, multiply, divide as well as conditional functions) and user-

defined weighing of importance of the datasets for the final combined impact map. Data can 

be normalized and spatially harmonized prior to the combination. The approach builds on the 

methodology of the ESPON Climate project by Lückenkötter et al. (2011) and the subsequent 

implementation of the Adaptation and Vulnerability (U-C-IAV) online mapping tool
2
. In the 

latter, users can calculate and create a map of the climate change vulnerability of cross-

country skiing and of elderly population in the Nordic region by relating indicators of climate 

change exposure and sensitivity to the respective indicators of adaptive capacity (Neuvonen et 

                                                 
2
 http://www.iav-mapping.net/U-C-IAV (accessed 10-10-2016) 

http://www.iav-mapping.net/U-C-IAV
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al. 2015, Carter et al. 2016). In contrast to the U-C-IAV tool, the CLIPC combination tool 

allows users to combine any two datasets from a large depository of climatic and non-climatic 

indicators covering all of Europe. In addition, results of the combine tool can be aggregated 

for administrative regions (Nomenclature of territorial units for statistics: NUTS 0, NUTS 3)
3
 

and ranked numerically. 

 

The WP8 comparison and combination functions and their underlying methodologies and the 

design of the tools are described in detail in Milestones 36, 38 and Deliverable 8.3. 

 

3 Use cases  

 

The CLIPC project developed a number of use cases for which operability of the WP8 tools 

was tested. Most of them are based on fictional narratives. In the CLIPC portal detailed user 

guidance is currently (24.11.2016) provided for three of the use cases. The link to user 

guidance and videos is provided in Table 1 (cases 1-3). The use cases 7 to 10 are also fully 

operable with the CLIPC tools and are documented in D7.4.  

 

In this milestone report, we document five use cases (see grey shading in Table 1) that cover 

well the functionalities of the combine and compare tool (section 3.1-3.6) and demonstrate the 

use of indicators from different data source (climate model data and remote sensing data).  

 

                                                 
3
 http://ec.europa.eu/eurostat/web/nuts/overview (accessed 24-10-2016)  

http://ec.europa.eu/eurostat/web/nuts/overview
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Table 1. Overview of use cases developed in CLIPC. Grey shading indicates the use cases described in this milestone.  

 Authoring 
institute  

Sector Period Type of user Use case Documentation and 
user instructions 

1 TUDO Forestry 2040-2060 Boundary 
worker/ 
Consultant 

Forest 
investment 
decision  

Section 3.1 
User instructions at: 
http://www.clipc.eu/ge
tting-started/use-cases 
Video available at: 
http://www.clipc.eu/ge
tting-
started/documentation-
and-videos 

2 PIK & 
Alterra 

Urban Present to 
2050 

Impact 
researcher/ 
boundary 
worker 

Heat stress 
vulnerability 
of population 
of the Iberian 
Peninsula/ 
City of Lisbon  

D7.4, Section 3.2 
 
User instructions at: 
http://www.clipc.eu/ge
tting-started/use-cases 
 
Video available at: 
http://www.clipc.eu/ge
tting-
started/documentation-
and-videos 

3 TUDO Tourism 2080-2100 Boundary 
worker/ 
Consultant 

Assessing 
climate 
change 
impacts on 
skiing regions 
in Europe  

Section 3.3 
User instructions at: 
http://www.clipc.eu/ge
tting-started/use-cases 
video available at: 
http://www.clipc.eu/ge
tting-
started/documentation-
and-videos 

4 SYKE Forestry Present 
period 
 

Impact 
researcher/ 
Boundary 
worker 

Risk analysis 
for forest 
pest species 

Section 3.4 

54 CERFACS Rural Reference 
climate 
period 
1989-2010 

Research 
communities 
and/or 
boundary 
worker 

Identify 
climatically 
suitable 
areas for 
olive tree 

Section 3.5 

                                                 
4 For this use case only the description and the analysis steps are given. The indicator datasets were provided to the KMNI OPeNDAP server, but are not yet visible to users 

of the CLIPC toolkit (30.11.2016).The presented idea may be useful for further developments.  
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(Olive farms 
and industry) 

cultivation in 
Mediterrane
an basin 
Characterizat
ion of olive 
field 
phenological 
stages 

6 SYKE, FMI, 
CMCC  

Cryosphere Present 
period 

Impact 
researcher 

Comparison 
of snow melt 
dates from 
two satellite 
data sets 

Section 3.6 

7 JRC Ecosystem
s 

Present 
period 

Impact 
researcher 

Sensitivity of 
vegetation 
growth to 
temperature 
in Europe  

D7.4 

8 PIK Urban/ 
Water 

2050-2100 Boundary 
worker 

Sea-level rise 
to a company 
investing in a 
coastal resort 
in Lagos 

D7.4 

9 PIK Agriculture 2071-2100 Boundary 
worker 

Raising 
awareness on 
agricultural 
production 
for Southern 
France 

D7.4 

10 PIK Urban 2070-2099 Climate 
scientist 

Advice on 
data 
regarding 
extreme rain 
fall 
projections 
to an 
insurance 
company 

D7.4 
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3.1 Advising a forest land purchase  

3.1.1 Fictional storyline 

A forestry consultant has been contracted by a wealthy, forest-owning family who wants to 

purchase more forest land in south-eastern Europe in order to expand their beech tree 

portfolio. With a long-term perspective they want the new forests to be in climatically 

favourable conditions and where the forest area is expected to increase, i.e. forest is not under 

development pressure vis-à-vis other land-uses like settlements or agriculture. 

 

3.1.2 Sequence of analysis  

The consultant breaks down his task into three main steps: 

1. Identify where climatic conditions for forests are improving in the future 

2. Identify where (according to a land-use model) there will be forest area in the future 

3. Combine the results of steps 1 and 2 to identify the overall best suited cells 

Sequence of the analysis using the CLIC tools: 

 Identify the best suited climate indicator  

Load the indicators ‘consecutive dry days’ and ‘ice days’ (RCP 8.5 datasets) for the 

period 2040-2060 for both indicators into the Compare Tool. The reasoning behind 

choosing these indicators is that – very basically - trees will only grow if temperatures 

are above freezing and they grow best if there are no extended dry periods.  

Interpret both maps regarding their values in south-eastern Europe (the area the client is 

interested in). A greater variation is observable in the indicator ‘ice days’, therefore this 

indicator is given priority for further analysis.  

 Calculate a climate change indicator 

Load ‘ice days’ indicator twice into the Combine Tool: on the left side select a dataset 

with historical data (the file “icd dco-1-6-3 GERICS ens-multiModel historical mixed 

ens multiModel EUR-11 yr 19700101-20051231”) and on the right hand side select a 

dataset with future projections based on RCP 8.5 (the file “id cdo-1-6-3 GERICS ens 

mulitModel rcp85 mixed ens- multiModel v1 EUR-11-yr 20060101-10991231”). On 

the left choose the time period 1971-2000 and on the right the time period 2071-2100.  

No normalisation is necessary, because both datasets have the same measurement unit 

(days). Subtract the values of the 2071-2100 dataset from the 1971-2000 dataset.  

Save the result as new indicator ‘Ice days change’. 

 Identify future forest areas  

Load ‘Area of forest, woodland shrub’ indicator into the Combine Tool and the dataset 

“forest argis 10-4-0 IRPUD JRC LUISA-Landuse 10yr 20100101-20501231”. Select 

any time period, then deselect it and move the time stamp slider all the way to the right, 

thus using the data for the furthest date in the future, namely end of 2050.  
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 Combine the ice day change and future forest indicators 

Besides the forest indicator load the just calculated Ice Day Change indicators into the 

Combine Tool as well (which you can choose from ‘My Data’ in the interface). 

Because they have different units (days vs. km²), both indicators need to first be 

normalised (select the min-max option) so that they both have values ranging from 0 to 

1. Combine the two indicators by using the multiply function.  

Interpret the map of the new combined indicator and show on the map which areas are 

best suited for the purchase of forest land from a climate change and forest 

development point of view. Save the result as new indicator ‘forest purchase 

suitability’. 

 

3.1.3 Results 

 
Figure 1. Suitability index for forest purchase under climate change conditions (south-eastern Europe). 

 

The results of the last analytical step are shown in Figure 1. Is shows the best suited forest 

areas to be located in the high Tatra mountains and the south-eastern parts of the Carpathian 

mountains. The consultant could next do a more in-depth analysis for these regions.  
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3.1.4 Fit for purpose of the tools and further considerations 

This use case employed the compare tool for exploring indicators and datasets and combining 

data and the combination tool for calculating a climate change indicator and for producing a 

composite indicator that integrates this new climate change indicator and an indicator on 

forest area. These tools worked without problems and the produced results are plausible. The 

tools were thus able perform a simple climate change impact analysis, bringing together 

exposure to climate change (here changes in ice days) and sensitivity to climate change (here 

concentration of forest land-use).    

Nevertheless, the presented analysis is still rather simple. For a more complex analysis the 

user could also calculate a suitable climate change indicator regarding precipitation (e.g. total 

annual precipitation or consecutive dry days) and then combine this with the already 

calculated ice day change indicator. This has also been tested and works fine with the CLIPC 

tools. Furthermore, instead of using the fairly standard normalisation methods offered by the 

combination tool (e.g. min-max or z-score) the user could define a more complex 

normalisation by using the CLIPC processing tools. For example, the user can define a lower, 

peak and upper temperature value for the normalisation (e.g. 5°C, 12°C and 18°C) which 

would be characteristic for different tree growth conditions (e.g. minimum temperature 

needed, optimal temperature, maximum acceptable temperature) and assign all temperature 

values accordingly from 0 to 1 and back to 0 again. Thus a temperature indicator with tailor-

made normalisation can be created and used for the subsequent analytical steps. 
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3.2 Heat stress use case  

3.2.1 Fictional storyline 

In the perspective of delineating a new climate adaptation strategy, a group of EU decision-

makers ask an impact researcher to identify the most vulnerable regions in the Iberian 

Peninsula via a heat-vulnerability-index (HVI). 

3.2.2 Sequence of analysis  

The researcher conceives the HVI to account for three aspects; namely: a) future temperatures 

across the Iberian Peninsula, b) future urban area and c) past adaptation of the population to 

the current climate. She breaks her analysis into two steps  

 

1) Determine indicators of changes in temperature and urban area in Europe, as well as of 

the current adaptability of population to heat stress. 

2) Combine the results of step 1 to produce a heat-vulnerability index map for the Iberian 

Peninsula. 

The sequence of analysis using the CLIPC tools: 

1. Calculate changes in summer days 

Load indicator ‘Summer days’ in the left side of the Combine Tool and as dataset the 

file su cdo-1-6-3 GERICS ens-multiModel-median-rcp85-EUR-11 yr 20060101-

20991231. For time period select the 2031-2050 option. On the right load the file “su 

cdo-1-6-3 GERICS ens-multiModel-median-historical-EUR-11 yr 19700101-

20051231”. Then select 1981-2000 as time period. Chose “none” in the normalization 

and “subtract” in the process options. Name your output as su_change.nc. Press 

Execute. 

2. Combine change in summer days with urban area projections  

Load the new indicator from step 1 I the left side of the combine tool. To do this, look 

for the newest file under “my data” and search for the su_change.nc file. In the right 

side search under the settlement theme for the indicator “Area of urban, mainly 

residential land” and any dataset you like. Chose the time period 2031-2050. Select 

“min-max” as normalization and multiply as process so that the highest increase of 

summer days and highest fractions of urban land get the highest score. Name you 

indicator as su_urb.nc. Press Execute. 

 

3. Determine HVI 

Load the su_urb.nc data from step 2 on the left of the combine tool, again check “my 

data” dropdown. On the right hand side load the “minimum mortality” (MMT) 

indicator, you can find this under the settlements theme, the dataset is named mmt R-

raster-2-5-2 PIK multi-mixed clim 19810101-20101231. Chose “min-max” as 

normalization and “subtract” as process. Save your result as hvi.nc. Zoom in into the 

Iberian peninsula for detailed results. 
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3.2.3 Results 

 

 
Figure 2. Heat Vulnerability Index for the Iberian Peninsula. 

 

The HVI is shown in Figure 2. Lower values of the HVI indicate less vulnerable zones; or in 

other words, those in which higher summer days and urban area intersect with higher MMT’s, 

and those in which the current MMT “compensates” the increase in summer days and urban 

area.. 

3.2.4 Fit for purpose of the tools and further considerations 

The use case is workable with the combine tool and it demonstrates how the CLIPC combine 

function can be used for the generation of a vulnerability map. The functioning of different 

processes for the combination of indicators (subtract, multiply) and the normalization (min-

max) of indicators was shown.  

Climate models do not resolve well urban processes taking place at smaller scales, in 

particular the Urban Heat Island (UHI) effect; which makes temperatures within the city in 

average higher than those observed in the rural surroundings. Therefore, temperature 

estimates from model projections are not entirely representative of the temperatures within the 

city, but an average value that is expected across a large geographic area. In order to conduct 
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a realistic assessment of heat-stress at the city scale, the UHI effect has to be integrated in the 

analysis. 

For the city of Lisbon, it was found that there is a triggering effect on mortality when the 

maximum daily temperature exceeds a given threshold of 34 degrees C (García-Herrera et al. 

2010). Further analysis could investigate how likely (e.g., how many days in a year) this 

literature-informed temperature is exceeded in the future for the region around the city of 

Lisbon. This advanced analysis could be performed with the MyClipc processing tool 

‘process simple index’
5
.  

  

                                                 
5
 http://www.clipc.eu/myclipc/myclipc.php?menu=36 (accessed 24-11-2016) 

http://www.clipc.eu/myclipc/myclipc.php?menu=36
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3.3 Climate change impact analysis for downhill-skiing tourism 

3.3.1 Fictional storyline and sequence of analysis 

The European Commission aims to initiate a funding programme for regions in which climate 

change negatively affects winter tourism.  

The European Skiing Federation points out that certain regions are more affected than others, 

and would need more funding. The question is, how can those regions be identified? This use 

case shows how the most affected regions can be identified by considering two aspects: The 

climatic conditions, and the dependency on skiing tourism. 

3.3.2 Sequence of analysis  

The analyst could break down the analysis into three main steps: 

1. Identify areas in which climatic conditions for down-hill skiing deteriorate in the 

future  

2. Identify areas with a high dependence on down-hill skiing tourism 

3. Combine findings of steps 1 and 2 to identify the winter tourism areas with highest 

impact 

Sequence of the analysis using the CLIC tools: 

 Calculate a climate change indicator 

Load ‘ice days’ indicator twice into the Combine Tool: on the left side select a dataset 

with historical data (the file “icd dco-1-6-3 GERICS ens-multiModel historical mixed 

ens multiModel EUR-11 yr 19700101-20051231”) and on the right hand side select a 

dataset with future projections based on RCP 8.5 (the file “id cdo-1-6-3 GERICS ens 

mulitModel rcp85 mixed ens- multiModel v1 EUR-11-yr 20060101-10991231”). On 

the left choose the time period 1971-2000 and on the right the time period 2071-2100.  

No normalisation is necessary, because both datasets have the same measurement unit 

(days). Subtract the values of the 2071-2100 dataset from the 1971-2000 dataset.  

Save the result as new indicator ‘Ice days change’. 

 Identify areas with high dependence on down-hill skiing tourism  

Load the ‘Ski lifts’ indicator (within the settlements theme) into the Combine Tool and 

select the only available dataset (based on 2016 open street map data). This dataset 

contains the existing kilometres of ski lifts per 10 km grid cell.  

 Combine the ice day change and ski lift indicators 

Besides the ski lift indicator load the already calculated Ice Day Change indicators into 

the Combine Tool as well (which you can choose from ‘My Data’ in the interface). 

Because they have different units (days vs. km²), both indicators need to first be 

normalised (select the z-score option) because values of the ski lift indicator are not 

very evenly distributed. Combine the two indicators by using the multiply function. 
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 Aggregate the results at regional (county) level 

Because the European Commission would not provide funding for grid cells or 

individual municipalities, the results need to be aggregated at a suitable administrative 

level. The user can choose from NUTS 0 (country) and NUTS 3 (county) level and – in 

this case – click on the NUTS 3 button below the results map of the combine tool. The 

results are shown in Figure 3. 

 

3.3.3 Results 

 

Figure 3. Climate change impact index for down-hill skiing regions. 

 

Figure 3 shows the final results of the analysis at county level. The highest impacts are shown 

in the Alps, which is very plausible given the high concentration of skiing resorts there. The 

most affected area covers parts of Switzerland, Austria, France and Italy. In the table 
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underneath the map one can find the precise data for each county, in this case ordered by the 

highest average of impacts per region.  

 

3.3.4 Fit for purpose of the tools and further considerations 

This use case employed the combination tool for calculating a climate change indicator and 

for producing a composite impact indicator for regions with high dependence on down-hill 

skiing tourism. These tools worked without problems and the produced results are plausible. 

The use case especially featured the usefulness of the NUTS 3 aggregation and ranking 

feature of the tool, which made the results map much more readable and – in this case – more 

suitable for a policy maker who is not used to grid cell maps but ‘thinks’ in terms of 

administrative regions that could e.g. receive special funding to cope with the effects of 

climate change.    

The presented analysis would benefit from a more sophisticated approach. For example, 

instead of simply taking ice days as the exposure indicator, the user could use various snow 

related indicators. However, at the moment the CLIPC portal only has observation data for 

e.g. snow melt-off and no future projections. Thus no long-term climate change could be 

calculated for such an indicator. But by loading suitable snow indicators into CLIPC (through 

the climate4impact portal) such an analysis would then be feasible with the combine tool. 

 

Furthermore, instead of simply taking kilometres of ski lifts, it would be advisable to combine 

this with data on e.g. bed places or overnight stays. However, such data would have to be 

imported into CLIPC, which in this case is not so easy because such data are typically not 

available in NetCDF format (the data format required by CLIPC). The user would thus have 

to create a NetCDF file and make it accessible via an OPeNDAP server. Therefore, such a 

more multi-criteria sensitivity analysis is again in principle possible with the combine tool, 

but the bottleneck is the availability of the respective data in a processable file format.  
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3.4 Risk analysis for forest pest species  

3.4.1 Fictional storyline and sequence of analysis 

The Finnish Forest Centre is preparing a risk analysis of forest insect pest species to guide the 

timing of a number of pest control measures that are being carried out in parts of Finland’s 

forest areas. The focus of this assessment is on several spring insect species that have started 

to cause damage in parts of Finland in the recent years. 

For some pest control measures, the right timing is critical to be effective. Yet, organizing and 

carrying out such measures over large parts of country requires both information and good 

planning, for which knowledge of when insects are most active in different parts of the 

country is crucial. 

An assistant of the Forest Management division is given the task to collect information from 

the literature for a short report. The manager of her/his group also suggested to her/him to 

look at the CLIPC portal. 

 

The assistant breaks down the task into the main steps: 

1. Identify the timing of peak flying period for the Orthosia gothica, a common spring 

moth species that can be regarded as an indicator of spring insect activity in general 

(added as external layer using the url: 

http://opendap.knmi.nl/knmi/thredds/dodsC/CLIPC/storyline_urbanheat/clipcstoryline

data/syke/MPI_R-nlme-3-1-121_SYKE_clipc-snowoff_yr_20010101-20131231.nc) 

2. Identify deciduous forest area in Finland with external data set or with existing forest 

data in CLIPC 

3. Create forest mask (value 0 or 1) based on threshold value  

4. Combine these by using the result of step 2 as a mask on the result of step 1.  

 



CLIPC MS40 – Testing WP8 Tools 

 

 

 
 

20 

3.4.2 Results 

 
Figure 4. Moth phenological indicator showing the mean peak flying date of Orthosia gothica for the period 2001 to 

2013.  

 

The moth phenological indicator (MPI), indicating the mean peak flying period of the spring 

moth species, can be visualized with the CLIPC map viewer (Figure 4). The map shows 

earlier dates for southern compared to northern areas in Finland. For the masking of 

deciduous forest areas, a map with the current distribution of deciduous forest in Finland or 

Europe is needed, which is not yet provided by the CLIPC portal. Including a process for 

creating a binary mask would be a useful extension of the current functionality. The use case 

can nevertheless be completed by including a forest mask as external data. One such map with 

the distribution of forest species can be obtained from Copernicus Land Monitoring Services
6
. 

The user creates a mask of deciduous forest from it, saves the result in climate forecast (CF)-

compliant NetCDF format and adds it to MyClipc ‘my data’ basket via the Climate4Impact 

tool
7
. This mask with values of 1 for deciduous forests and 0 elsewhere can be used in the 

                                                 
6
 http://land.copernicus.eu/pan-european/high-resolution-layers/forests/ 

7
 https://climate4impact.eu/impactportal/account/basket.jsp 

http://land.copernicus.eu/pan-european/high-resolution-layers/forests/
https://climate4impact.eu/impactportal/account/basket.jsp
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combine tool by multiplying with the MPI. The resulting map shows the MPI only in those 

areas that are relevant. Another option would be to download the data set and to do the 

subsequent analysis with own software tools. The ‘dataset details’ in the CLIPC catalogue 

give the online resources of each data set and the data can be downloaded from the KMNI 

server
8
, but there is no direct download (or add to my basket) function for the data in the 

CLIPC portal.  

3.4.3 Fit for purpose of the tools and further considerations 

The use case demonstrates a basic functionality of the combine tool to mask out areas of an 

indicator to be able to focus the attention on the actual areas of interest. In the current version 

of CLIPC, a step to prepare a binary mask outside the portal is required. Several indicators 

about land-use are already included in CLIP that provide information that potentially be used 

for masking other indicators. These are expressed as percent values (0-100%) and hence 

would still require a function to convert them to binary masks. Introducing such a function in 

a future version of CLIP could improve the user-friendliness.  

 

The moth phenological indicator MPI provided by the CLIPC portal includes predictive 

phenological models for two moth species, one having its peak flight period in the early 

spring (Orthosia gothica) and the other in the late spring (Ectropis crepuscularia), covering 

Finland and adjacent areas (Pöyry et al. 2016). The models were derived using both remotely-

sensed information (snow melt-off date) and climatic observations (accumulation of growing 

degree days). Previous modelling studies on insect phenology have typically used 

temperature-derived proxies such us thermal sum (e.g. Hodgson et al. (2011)), thus using 

remotely-sensed information produced novel developments compared to previous studies. In 

the future, predictive models for phenology could be derived for a larger set of species 

differing in the relative importance of the factors governing timing of the flight period, i.e. 

thermal sum and day length (Valtonen et al. (2014)). Another further development could be 

focusing on the entire flight season instead of the peak flight period, but this would require 

more data on moth life cycle in order to parameterize the models (Matechou et al. 2014, 

Dennis et al. 2016). Predictive models could be extended geographically to cover the entire 

European continent, but this would require similar observational data for model fitting from 

other parts of Europe (e.g. Great Britain, Hungary where a similar monitoring scheme on 

moths is currently active). Spatial predications of the modelled peak flying date based on 

impact functions developed with in situ observations or from the literature could be applied to 

larger areas by using a processing tool from the climate4impact project. The web-processing 

service ‘kmni_norm_linear’
9
 allows the application of a linear impact function to a data set. A 

user can select, for example, the Pan-European snow melt-off data set and calculate the moth 

phenological indicator using user-defined slope and offset parameters for the impact function.  

                                                 
8
 http://opendap.kmni.nl 

9 https://climate4impact.eu/impactportal/account/wpsuseprocessor.jsp?processor=knmi_norm_linear 

 

https://climate4impact.eu/impactportal/account/wpsuseprocessor.jsp?processor=knmi_norm_linear
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3.5 Identification of climatically suitable areas for olive tree cultivation in 

Mediterranean basin  

3.5.1 Background 

The olive bio-indicators might be used to identify climatically suitable areas for olive tree 

cultivation regarding olive variety. An expert user thus can analyze the Mean annual cycle of 

olive phenology under reference climate conditions over relatively large and continuous 

region in Mediterranean basin. The growing season index (gsi) is suggested as a proxy for 

estimating growing season duration (expressed in days) and mean dates of leaf development 

(flowering) and fruit coloration (expressed in form of month day). Orography height is also an 

important factor since olives are not cultivated at altitudes above 800 m. 

3.5.2 Sequence of analysis  

A. The user can identify the main characteristics of olive phenological phases over a selected 

sub-domain by going to the Ecosystems section in the Mapping layers menu: 

1. Select the Growing season duration for olives (olivegsd) for given data file. 

2. Go to Compare this map and then add: 

3. Select the Mean flowering dates for olives (oliveflo) for given data file as the 

approximate for leaf developing and flowering (February to June). 

4. Select the Mean fruit coloration dates for olives (olivecol) for given data file as the 

approximate for fruit maturation (September to November). 

 

B. The olive growing season curve indicates the two main vegetative and reproductive phases 

of olive phenology. The main phases are separated by a summer break (linked to low water 

availability). Spring maximum of olivegsi corresponds to olive flowering and thus leaf 

development while the autumn maximum of olivegsi indicates olive fruit coloration 

(ripening). Therefore, the user might go to Ecosystems section in the Mapping layers menu: 

 Select the Growing season index for olives (olivegsi) for given data file and map to 

identify geographical domain for which values of the olive indicators are provided. 

 Insert desired geographical location given in latitude longitude coordinates in 

corresponding window (not feasible) or select a sub-domain by moving the cursor 

over domain to obtain the coordinates (not feasible either). 

 Get a graph of gsi annual cycle for selected location or sub-domain with associated 

orography height included in the graph, and export (not feasible). 
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3.6 Comparison of CLIPC snow-off data sets 

3.6.1 Background 

The snow-off date is defined as the first day when no snow is observed after the snow season. 

The CLIPC portal provides two datasets of the snow-off date from remote sensing 

observations:  

 

1) Pan-European snow -off date derived from time series of daily Fractional Snow Cover 

(FSC) produced by the CryoLand Copernicus Service snow and Land Ice
10  

for the period 

2001 to 2015 (SYKE snow-off) and 

 

2) Northern Hemisphere snow-off date calculated from time series of daily GlobSnow Snow 

Water Equivalent (SWE) observations with the Ophidia processing system
11

  for the period 

1979 to 2012 (Ophidia snow-off).  

 

The input datasets for both, as well as the methodology for the detection of the SYKE snow-

off, are described in Deliverable 6.2. While SYKE snow-off is determined from remote 

sensing observations in the optical domain, the Ophidia snow-off is based on microwave 

observations.  

 

Potential differences between the snow-off dates from the two data sets are important for their 

application in climate impact studies, e.g. the SYKE snow-off date is used for the spatial 

predication of moth peak flying date in CLIPC (section 3.4). The advantages of the Ophidia 

snow-off data set are the length of the time series (more than 30 years compared to 15 years) 

and the wider spatial coverage. Furthermore, the microwave-based observations are not 

affected by clouds. In contrast, the SYKE snow-off determined from optical remote sensing 

observations has a much higher spatial resolution (about 500 m compared to 25 km). 

Confidence information is currently only provided for the SYKE snow -off date in the CLIPC 

portal (Figure 5). We focussed the comparison on the Finnish area, because validation of the 

SYKE snow-off was carried out with Finnish weather station observations. The accuracy was 

about five days.  

 

                                                 
10

 http://www.cryoland.eu/ 
11

 http://ophidia.cmcc.it 
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Figure 5. Expert-based confidence information for the Pan-European snow-off date in the CLIPC portal.  

3.6.2 Sequence of analysis  

To examine the difference between snow melt-off dates from microwave and optical remote 

sensing observation with the CLIPC tools the following steps are carried out: 

1. Display the two CLIPC indicators in the comparison tool for visual comparison 

2. Compute their difference in the combination tool (Normalization: None, Process: 

subtract). 

(a) Compute the difference for a given year for a subset area: select timestamp, e.g. 

year 2004 and calculate the average difference for the Finnish area (NUTS0)  

(b) Compute difference for the average snow-off date for period 2001-2012  

Data sets: 

 SYKE snow-off: snowoff MATLAB-8-1 SYKE CryoLand FSC yr 20010101-20151231 
(available in CLIPC Map Viewer under the theme ‘precipitation and floods’) 

Dataset URL: 

http://opendap.knmi.nl/knmi/thredds/dodsC/CLIPC/storyline_urbanheat/clipcstoryline

data/syke/tier1/snowoff/snowoff_MATLAB-8-1_SYKE_CryoLand-

FSC_yr_20010101-20151231.nc 

 Ophidia snow-off: snowoff ophidia-0-10-1 CMCC GlobSnow- SWE L3A yr 19790701-
20120630 (added with add layer function in the map viewer) 

Dataset URL : 

http://opendap.knmi.nl/knmi/thredds/dodsC/CLIPC/storyline_urbanheat/clipcstoryline

data/CMCC/snowoff_new/new/snowoff_ophidia-0-10-1_CMCC_GlobSnow-SWE-

L3A_yr_19790701-20120630.nc 

http://opendap.knmi.nl/knmi/thredds/dodsC/CLIPC/storyline_urbanheat/clipcstorylinedata/syke/tier1/snowoff/snowoff_MATLAB-8-1_SYKE_CryoLand-FSC_yr_20010101-20151231.nc
http://opendap.knmi.nl/knmi/thredds/dodsC/CLIPC/storyline_urbanheat/clipcstorylinedata/syke/tier1/snowoff/snowoff_MATLAB-8-1_SYKE_CryoLand-FSC_yr_20010101-20151231.nc
http://opendap.knmi.nl/knmi/thredds/dodsC/CLIPC/storyline_urbanheat/clipcstorylinedata/syke/tier1/snowoff/snowoff_MATLAB-8-1_SYKE_CryoLand-FSC_yr_20010101-20151231.nc
http://opendap.knmi.nl/knmi/thredds/dodsC/CLIPC/storyline_urbanheat/clipcstorylinedata/CMCC/snowoff_new/new/snowoff_ophidia-0-10-1_CMCC_GlobSnow-SWE-L3A_yr_19790701-20120630.nc
http://opendap.knmi.nl/knmi/thredds/dodsC/CLIPC/storyline_urbanheat/clipcstorylinedata/CMCC/snowoff_new/new/snowoff_ophidia-0-10-1_CMCC_GlobSnow-SWE-L3A_yr_19790701-20120630.nc
http://opendap.knmi.nl/knmi/thredds/dodsC/CLIPC/storyline_urbanheat/clipcstorylinedata/CMCC/snowoff_new/new/snowoff_ophidia-0-10-1_CMCC_GlobSnow-SWE-L3A_yr_19790701-20120630.nc
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3.6.3 Results 

 
Figure 6. Comparison of the snow-off dates in the CLIPC compare tool (step 1).  

 

 
Figure 7. The difference in days between the snow-off date from GlobSnow Snow Water Equivalent (Ophidia snow-

off) and from CryoLand Fractional Snow Cover (SYKE snow-off) in 2004 (step 2a).  

 

The result in Figure 7 indicates a later snow-off date from the GlobSnow SWE observations 

(Ophidia snow-off) compared to the SYKE snow-off in 2004. For the Finnish area the average 
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difference is 4 days (Figure 8). There are large differences in coastal areas and in areas near 

lakes.  

 
Figure 8. Statistics for the difference between Ophidia and SYKE snow-off date in 2004 sets at the NUTS 0 level.  

 

For step 2b, it was not possible to calculate the average difference for the period 2001 to 

2012, because averaging is allowed only for 20 and 30 year periods.  

3.6.4 Fit for purpose of tools and further considerations 

The use case is workable using the combine and compare function in CLIPC. The results of 

the analysis look reasonable, despite of outliers in coastal areas and near lakes. Furthermore, 

the use case demonstrates the aggregation of results for NUTS 0 regions.   

The visual comparison of the two data sets in the compare function is limited due to their 

differences in the legend style, which is not shown and not adjustable in the compare tool. 

The compare tool allows the comparison of basic statistics of the data, but in our case the 

Ophidia snow-off statistics were not available. This is probably due to the fact that the data 

was added as external data set
12

. The value distribution of the result could be further analysed 

with the histogram tool that is implemented in the Map Viewer.  

The subtraction of the two data sets involves resampling to a common output grid. For 

transparency, it would be beneficial to describe the resampling procedure, the output grid and 

the handling of missing data to users.  

 

  

                                                 
12

 The final version of the data set was not yet available in the CLIPC tools (24.11.2016).  
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4 Consistency of expert-based confidence information and climate signal maps  

Expert-based confidence information was provided by data providers and was reviewed by a 

project partner before publication in the CLIPC portal. We performed here a second internal 

review of confidence assessments in order to obtain an overview of their consistency. We paid 

particular attention to presentational clarity as well as indicator-wise variation listing sources 

of uncertainty and explaining methods of confidence assessments. Expert-based confidence 

information is currently presented (as of 21 November, 2016) for a large proportion (115) of 

all the indicator datasets included in the indicator tool (Appendix A: List of indicators with 

expert-based confidence information in CLIPC), and therefore evaluation of their consistency 

has quite good coverage. Among the available confidence assessments there was quite high 

variability as regards presentational clarity, albeit the indicators based on ‘ens-multiModel’ 

utilized three main basic schemes. In some confidence sheets a long list of potential 

uncertainty sources were listed but information on how the actual assessment was carried out 

was not included. In others the methods were stated more clearly, but even there a more 

quantitative approach would have benefitted comparison with other assessments. The 

confidence bar summing the confidence degree is very illustrative, although for the reasons 

mentioned above it remains somewhat subjective. 

 

Climate signal maps are calculated for the mean projected change of climate parameters 

averaged for the time period 2070-2099 compared to the average for the time period 1971 to 

2000. The number of climate change projections per climate signal map depends on the 

resolution. The climate signal maps for the lower resolution (about 50 km, EUR-44) are based 

on a set of 10 climate change projections whereas the climate signal maps for the higher 

resolution (about 12 km, EUR-11) are based on a set of 15 climate change projections. All 

climate change projections are based on one Representative Concentration Pathway (RCP8.5).  

In the final version of the CLIPC portal, climate signal maps are available for the following 

climate impact indicators: wet days, heavy precipitation days, tropical nights, ice days, frost 

days, heating days, summer days. The datasets contain the facet ‘climatesignalmap’ and are 

accessible via the ‘compare function’ in the indicator toolkit. 

 

Climate signal maps were used in use case 10 (Figure 9) for visualising the robustness of the 

projected change in the number of heavy precipitation days compared to the reference period 

(Figure 9). For this example, the climate signal map shows the increase in the number of 

heavy precipitation days as circles with colours yellow (low)–orange (medium)–red (large). 

The legend, currently only shown when clicking on the confidence bar, shows a wrong colour 

(green) for low change and does not include the number of days corresponding to different 

levels of increase. As described above, climate signal maps are available at two resolutions. 

The circles are drawn on the map based on equal distance, not reflecting the resolution of the 

underlying data. Thus, the size of the circles is the same for EUR-11 and EUR-44 which 

might lead to confusion of users.  
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Figure 9. The indicator ‘Heavy precipitation days’ showing the average number of heavy precipitation days for the 

period 2081-2100 (left) and the robustness of change compared to the reference period 1971-2000 as climate signal 

map (right). The example is taken from use case 10 inTable 1, as in D7.4.  

 

5 Comparison with other online tools 

The number of online climate change portals has been growing in recent years covering a 

wide range of regional and thematic foci and differing in the type of information that is 

provided. Some of these portals contain online mapping tools that portrait climate change 

impact indicators and provide a functionality that is similar to the combination tool and other 

tools in CLIPC. Some features of a few examples of these are shortly summarized further 

below. 

 

The main differences when comparing CLIPC with these examples are: 

 

1. CLIPC tools offer very flexible functionality. 

None of the portals listed below provides the same amount of flexibility for combining 

indicators as the CLIPC combination tool, where indicators from a long list can be 

selected. CLIPC also provides easy access to large data repositories (e.g. those held on 

ESGF servers), and potentially make these available to new user groups. The 

downside of the flexibility is that it is more difficult to provide thematic guidance to 

users.  
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2. Lack of thematic guidance. 

Some of the examples listed below (U-C-IAV, Vis-Adapt) have a thematic focus and 

hence can more readily provide guidance on the interpretation of individual indicators 

as well as their combinations. These are then accompanied with actual advice on 

adaptation measures. The CLIPC tools, due to their flexible design, offer little 

thematic guidance that helps users to decide what indicators to select. Through the 

development of CLIPC use cases, examples and their interpretation have been 

developed and some of the use cases were added to the portal (Table 1)
13

. 

 

3. Regional comparison. 

The ViewExposed tool allows users to compare indicators between different regions 

by providing a series of graphs that summarize values for individual municipalities. 

CLIPC offers comparison of the results in the combine function at the NUTS 0 

(country) level and NUTS 3 (county) level and corresponding numerical ranking of 

countries or counties. 

 

4. Impact functions calculated online. 

The BCCVL website is an example of an online tool allowing users to develop their 

own impact functions, in this case using climate envelope modelling techniques to 

model species range shifts under climate scenarios. This requires a fair amount of 

expert knowledge to use and good guidance to avoid its misuse (e.g. Heikkinen et al. 

(2006). Nevertheless, it might be regarded as a possible way to develop the MyCLIPC 

processing tools further. 

 

5. Ensemble analysis. 

The Climate Change Web Portal and KNMI’s Climate Change Atlas are examples of 

portals visualizing Coupled Model Inter-comparison Project Version 5 (CMIP5) and 

other climate model output. These include presentations of ensemble results (e.g. 

ensemble averages and percentiles) which might also be a way to further develop the 

functionality of the CLIPC portal. Currently, CLIPC users can visualize the ensemble 

averages in the Map Viewer. Furthermore, with the compare function the user can 

inspect the robustness of projected changes in climate projection ensembles in climate 

signal maps.  

 

6. Expert-based confidence information 

None of the online tools below offer expert-based confidence and information on 

sources of uncertainty. This is a unique feature of the CLIPC portal.  

 

                                                 
13

 http://www.clipc.eu/getting-started/use-cases (accessed 24-11-2016).  

http://www.clipc.eu/getting-started/use-cases
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User-based Climate change Impacts, Adaptation and Vulnerability mapping tool (U-C-

IAV)
 14

 (Carter et al. 2016) 

- Mapping tool for indicators of exposure, sensitivity and adaptive capacity for two 

themes: elderly people and cross-country skiing 

- Finland, Sweden, Norway 

- Users can select and explore indicators individually or combine these to indices of 

vulnerability 

- weighting of indicators is possible, but the method of combining indicators is pre-

specified 

- Main advantages and disadvantages compared to CLIPC tools: 

o limited thematic and geographic scope  

o but provides extensive thematic guidance on the topic of the portal 

o no possibility for a user to add own data in the analysis 

 

VisAdapt
 15

 (Neset et al. 2016) 

- tool allowing homeowners and insurance professionals to investigate data on climate 

impacts and projections and to provide practical recommendations on possible 

adaptation measures 

- mapping tool for Norway, Sweden, Finland and Denmark 

- presents indicators under future climate under three headings: climate scenarios, 

climate risks and exposure index – these are broadly similar to the Tier 1, Tier 2 and 

Tier 3 categories used in CLIPC (Costa et al. 2016) 

- users define local properties of a building (address, house properties such as roof and 

façade material and information about the surrounding land) 

- Google street view is integrated and allows users to visually explore a house’s 

surroundings to define the house parameters 

- recommendations for adaptation measure suitable under climate risks and exposure for 

the selected locations are given 

- Main advantages and disadvantages compared to CLIPC tools: 

o limited thematic and geographic scope  

o but provides extensive thematic guidance on the topic of the portal 

o lacks any flexibility in indicators selection, combination and inclusion of a 

user’s own data 

   

View Exposed
16

 (Neset et al. 2016) 

- vulnerability assessment combining indicators of exposure to physical threats with the 

local communities’ capabilities to resist such threats  

- provides indicators of exposure to floods, landslides and storms with a social 

vulnerability index at municipal-scale for Norway 

                                                 
14 

www.iav-mapping.net/U-C-IAV (accessed 28-10-2016) 
15 

www.visadapt.info (accessed 28-10-2016) 
16 

http://setebos.svt.ntnu.no/tomasz/gallery/Vul16/ (accessed 28-10-2016) 
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- indicator combinations are pre-set, but users can explore values in detail and compare 

between different municipalities 

- Main advantages and disadvantages compared to CLIPC tools: 

o limited thematic and geographic scope  

o easily allows to compare between different regions in a series of diagrams 

o lacks any flexibility in indicators selection, combination and inclusion of a 

user’s own data 

 

Biodiversity and Climate Change Virtual Laboratory (BCCVL)
17

 (Hallgren et al. 2016) 

- biodiversity and climate impact modelling platform 

- covers only climate impacts on biodiversity  

- main focus Australia; global data sets under development  

- cloud-based service 

- lowers technical requirements for species distribution and trait modelling 

- access to species distribution modelling tools, a large collection of biological, climate 

and other environmental datasets, experiment types 

- spatial modelling at multiple spatial scales 

- upload and share data and workflows 

- allows comprehensive ensemble modelling experiments, synthesis of Model 

experiments with different emission scenarios and different global circulation models 

- Main advantages and disadvantages compared to CLIPC tools: 

o allows complex modelling  

o limited thematic and geographic scope 

o fully allows upload of own data  

 

The Climate Change Web Portal
18

 (Scott et al. 2016) and KNMI Climate Change Atlas
19

 

- Two portals giving somewhat similar functionality to display CMIP5 output 

- Access and display large volumes of climate and Earth system model output from the 

CMIP5  

- Two components: land and rivers, ocean and marine ecosystems (Climate Change 

Web Portal) 

- Framework to evaluate and interpret the models by comparing them to observations 

(land/rivers portion) during the historic record and view how they project climate 

change in the future 

- Maps and time series  

- Main advantages and disadvantages compared to CLIPC tools: 

o limited thematic scope 

o fully allows upload of own data 

                                                 
17 

www.bccvl.org.au (accessed 25-10-2016) 
18 

www.esrl.noaa.gov/psd/ipcc/ (accessed 25-10-2016) 
19 

climexp.knmi.nl/plot_atlas_form.py/ (accessed 28-10-2016) 

http://www.bccvl.org.au/
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o Unique features of the Climate Change Web Portal:  

 examination of model bias, intermodel variability, changes in variance, 

and physical and biogeochemical model output from the ocean 

 

6 Recommendation for further development  

During the development of use cases for the CLIPC tools, feedback from partners on technical 

functioning and methodological aspect were collected. The consistency and presentational 

clarity of the expert-based confidence information and climate signal maps was assessed and 

CLIPC tools were compared with other climate change portals that offer a similar 

functionality. In the following, suggestions for further development of the WP8 tools from the 

previous sections (3-5) are summarized.  

 

Expert-based confidence information: 

- Further harmonization of the confidence information 

Climate signal maps: 

- Improvement of the readability of the maps by showing the legend next to it and 

including corresponding values ranges for low, medium and large change  

- Improvement of visualisation: size of the circles representative for the grid size  

- The scenario viewer
20

, currently available as proof-of concept in the CLIPC portal, 

could be a place to show also the climate signal maps  

Compare tool: 

- The compare tool would benefit from functionalities that are already implemented for 

the Map Viewer: change of legend style, histogram tool and time series tool. 

- It would be a great addition to allow the calculation of average time series for NUTS 

regions in the compare tool as well (just like in the combine tool). 

- Basic statistics are currently calculated for the whole dataset/map. This is problematic 

when a user compares datasets with different spatial extent (one global and the other 

one for a country). The calculation of basic statistics could be included for data sets 

that were added with the ‘Add layer’ functions in the Map Viewer. 

Combine tool: 

- The combine tool requires good understanding of the datasets that a user would like to 

combine. Therefore, an enhanced metadata display, including in addition to the current 

display, metadata attributes on methodology, references and input data sets ect., would 

be very useful. 

- Further development of the functionalities for calculation of new Tier 2 and Tier 3 

indicators could go in the direction of impact functions (see D7.2, Table 1); e.g. an 

impact function with linear shape can be used from climate4impact processing tools 

and could be added to CLIPC processing tools or the combine function  

- a process for creating a binary mask would be a useful extension of the current 

functionality 

                                                 
20

 http://www.clipc.eu/impact-indicators/scenario-viewer (accessed 28-11-2016) 

http://www.clipc.eu/impact-indicators/scenario-viewer
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- An easy upload function for own datasets to ‘MyCLIPC’ may allow wider usage of 

the tools as specific data sets may not be available in the CLIPC portal. For this, a tool 

that converts data sets to the standard NetCDF format needed for the CLIPC functions 

could be very useful. 

- In some cases averaging for a shorter period of time could be allowed, e.g. many 

remote sensing datasets are currently only available for a shorter period of time than 

15 years 

- To further improve thematic guidance in the combine tool, links to the use case videos 

could be added to the combine function page.   

 

7 Conclusions 

The CLIPC WP8 tools offer useful functionalities; they allow the user to compare climate 

change and impact indicators from a number of thematic areas, to generate new indicators and 

to aggregate and rank the generated indicators at regional level (NUTS 0 and NUTS 3). For 

most of the indicators, expert-based confidence information is provided together with the 

main uncertainty sources. The tools allow the user to view and explore climate impact 

indicators calculated for different climate change and socio-economic scenarios and to 

visualize the robustness of the projected climate change as climate signal map. In comparison 

to other interactive climate impact portals, CLIPC tools stand out with high flexibility and the 

possibility to use indicators from different data sources, climate model data, satellite 

observations and non-climate data, and that have heterogeneous spatial and temporal 

characteristics. Other unique features of CLIPC tools are the expert-based confidence 

information provided for indicators and the visualisation of the robustness of the climate 

change signal. 

 

A drawback of the flexibility of the combine function is the challenge to provide thematic 

guidance to users for the generation of new indicators. CLIPC addressed this with the 

development of several use cases (Table 1). Most of them can be used for user guidance in the 

portal. During their development and testing, technical bugs were reported to WP4 and 

datasets were corrected to allow their use in the CLIPC tools. Some updated datasets were not 

yet available in the CLIPC Map Viewer (e.g. use case 5) and for some use cases user-

friendliness of the tools could be improved by implementing additional functionalities (e.g. 

use case 4).  

 

To enhance the functionality and usability of the tools, we gave recommendation for their 

further development. 
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Appendix A. List of indicators with expert-based confidence information in CLIPC 

Name of 

indicator 

Tier = 1,2,3 

NC=non-

climate 

data 

Identifier / DRS Relates to 

other 

indicators 

Available in 

toolkit 

(21.11.2016) 

Degree of 

confidence 

ranging from * to 

**** 

NOTES on DoC 

assessments 

Population  non climate pop_arcgis-10-4-

0_IRPUD_Eurostat_EUROPOP2013-

Trend_5yr_20151231-20601231 

 

-- x ** There were 13 different 

population indicators, but 

this was the only one with 

expert-based confidence 

information. Even though it 

is written that the degree of 

confidence is ‘by nature 

relatively low’, in the colour 

band it is marked as upper 

moderate. 

Area of forest, 

transitional 

woodland, 

shrub 

non climate forest_arcgis-10-4-0_IRPUD_JRC-

LUISA-Landuse_10yr_20100101-

20501231 

urban_ 

 

indust_ 

agri_ 

natland_ 

x ** The same indicator file 

occurs twice in the list, the 

expert-based confidence 

information is given only for 

the upper. The sources of 

uncertainty are listed in 

detail but there is no 

information how the 

assessment was done in 

practice. The explanatory 

part is currently rather 

difficult to grasp for a lay 

person. 
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Storm surge 

flood depth 

1 fldd_R-raster-2-5-2_PIK_multi-mixed-

historical_clim_19691211-

20041130_00001 

  ** The indicator could not be 

found in the portal. 

Minimum 

mortality 

temperature 

2 mmt_R-raster-2-5-2_PIK_multi-

mixed_clim_20101231 

 x ** The sources of uncertainty 

are listed briefly but there is 

no information about the 

quality validation 

procedures. Otherwise the 

explanatory part is clearly 

written. 

Storm surge 

level 

historical 

1 ssl_R-raster-2-5-2_PIK_ens-multiModel-

mean-historical_clim_19691201-

20041130 

  *** The indicator could not be 

found in the portal. 

Storm surge 

level future 

1 ssl_R-raster-2-5-2_PIK_ens-multiModel-

mean-rcp45_clim_20091201-20991130 

  *** The indicator could not be 

found in the portal. 

Urban heat 

island 

2 uhi_R-raster-2-5-2_PIK_multi-

mixed_avg_20060831-20130831 

  *** The indicator could not be 

found in the portal. 

Moth 

indicator 

Orthosia 

gothica 

2 MPI_R-nlme-3-1-121_SYKE_clipc-

snowoff_yr_20010101-20131231 

 x ** The expert-based confidence 

information is based on 

predictive power of a 

statistical model. It would be 

useful to show the exact 

numbers instead of verbal 

description. Only one of the 

two moth indicators is 

currently shown in the portal 

tool. 
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Moth 

indicator 

Ectropis 

crepuscularia 

2 MPI_R-nlme-3-1-121_SYKE_gdd5-

133_yr_20010101-20131231 

 x * The indicator is not visible 

in the portal. 

Snow melt-off 

date 

1 snowoff_MATLAB-8-

1_SYKE_CryoLand-FSC_yr_20010101-

20151231 

 x *** The expert-based confidence 

information is based on a 

validation between satellite 

and ground observations. It 

is stated that confidence is 

generally high, but in 

Germany the mean 

difference between satellite 

and ground observations is 

29 days. 

Annual 

vegetation 

condition 

2 avc_induce-1-0-0_EC-

JRC_FAPAR_yr_20030101-

20141231_2003-2014 

 

(vegetation 

phenology – 

DRS not 

decided yet) 

x *** The same indicator appears 

to be shown twice, and the 

expert-based confidence 

information is given for 

both. The sources of 

uncertainty and guidelines of 

expert-based confidence 

information are listed but 

there no information is given 

how the assessment was 

done in practice. 

Length of 

growing 

2 gsl_induce-1-0-0_EC-JRC_MARS-

AGRI4CAST_yr_19750101-

20151231_1975-2015.nc 

Spi_ 

Hwdi_ 

x **** The expert-based confidence 

information is well written 

and the sources of 
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season  Cwdi_ 

ffd_ 

tm_ 

sgs_ 

egs_ 

prcp_ 

prcp_ 

spi_ 

cdd_ 

r5d_ 

uncertainty are sound. The 

confidence summary value 

is high compared to the 

expected uncertainty 

stemming from the 

interpolation method. 

Temperatue 

related Tier1 

indicators 

1 all with ‘ens-multiModel, exception: 

DRS includes ‘MON’ – historical, rcp85, 

rcp45, climatesignalmap 

 

 

 

tr 

id 

fd 

hd17 

su 

tn 

tx 
 

x **** There were in total 54 

different temperature-related 

indicator datasets based on 

‘ens-multiModel’; for 51 of 

these confidence information 

is given. All these indicators 

are represented by median of 

an ensemble of multi-model 

simulations. Confidence 

information is given using 

three main basic schemes, 

with some individual 
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variation. In all cases 

confidence is stated to be 

very high, but a detailed 

explanation how this was 

assessed is lacking. 

Precipitation 

related Tier1 

indicators 

1  all with ‘ens-multiModel, exception: 

DRS includes ‘MON’ 

r1mm 

rx1day 

r95p 

r20mm 

r10mm 

prcptot 

cwd 

cdd 
 

x *** There were in total 57 

different precipitation-

related indicator datasets 

based on ‘ens-multiModel’; 

for which the confidence 

information is given. All 

these indicators are 

represented by median of an 

ensemble of multi-model 

simulations. Confidence 

information is given using 

three main basic schemes, 

with some individual 

variation. In all cases 

confidence is stated to be 

moderately high, but a 

detailed explanation how 

this was assessed is lacking. 
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