
 
 

 
 

 

 

 

 

 

 
 
 
 
 

 
 

 

Abstract 

Revision table 

Version Date Names Comments 

1.0 25.11.2016 
Draft version 
Johannes Lückenkötter  

Circulated for internal comments to 
Marcel Schonlau, Florian Hurth  

1.1 2.12.2016 Revised version Circulated to reviewers:   
Milka Radojevic, Rob Swart 

2.0 12.12.2016 Final version 
Johannes Lückenkötter 

Revised based on comments 

CLIPC DELIVERABLE (D 8.3) 
The CLIPC comparison, ranking and 

combination tools 
Dissemination level: PU (public)                                      Reporting period: 2 

 
 

This deliverable documents and explains the comparison, combination, aggregation and ranking 
tools of the CLIP-C portal. The tools differ in complexity and flexibility and thus allow users of 
different experience and skill levels to interrelate and compare data available in the CLIP-C portal. 
All tools are implemented as web-based, dynamic tools that produce results ‘on the fly’ in response 
to users’ interaction. 

This report explains the functionalities and user guidance for the tools, while Milestone 38 
chronicled their ‘evolution’ and Deliverable 3.3 documented the tools’ interfaces. How these tools 
can be used in representative use cases is documented in Milestone 40.  
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1. Introduction 
 

Deliverable 8.3 (hereinafter: D8.3) of the CLIP-C project is part of Work Package 8 (WP8). The overall 
objective of WP 8 is to develop a set of interactive tools for the CLIP-C web portal that enable 
comparison, aggregation and exploration of various climate change impact indicators and an 
assessment of related uncertainties. Deliverable 8.3 is based in particular on two previous WP8 
reports: 

• Milestone 36, which outlined the methodology of the comparison and combination tools,  
• Milestone 38, which documented the ‘evolution’ of the implementation of these tools as 

interactive, web-based services. 

Therefore, the objective of D8.3 is to describe the tools and features in detail in their final versions 
that are available through the CLIP-C portal www.clipc.eu.  

In particular the report will document and explain 

• the comparison tool with its visual, statistical and metadata comparison features, and 

• the combination tool with its combination, aggregation and ranking as well as compatibility 
check features. 

The tools and features presented in this document are essentially the result of a very intensive team 
effort that brought together partners of various work packages. In particular, CLIPC partner KNMI (WP 
3) was responsible for implementing the data processing services while MARIS (WP 4) was mainly 
responsible for implementing the interfaces of the tools. TUDO (WP 8) developed the methodological 
and conceptual design and supervised and guided the overall implementation process. Valuable 
feedback and suggestions also came from WP2 in which different types of users were given access 
to and invited to provide feedback on their experience of using the development versions of the tools.  

D 8.3 is one of two key final outputs of WP 8 (the other being Deliverable 8.4 which documents the 
uncertainty assessment tool) that were followed by Milestone 40 which consists of a final testing of all 
tools and functionalities developed by WP 8. 

  

 

 

http://www.clipc.eu/
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2. Comparison Tool 
 

The CLIP-C comparison tool allows comparison of up to three selected data files. The datasets can 
be compared using maps, basic statistical measures and metadata. The comparison tool can be 
accessed either through the CLIP-C Map Viewer by selecting datasets and ‘pushing’ them into the 
comparison tool (Figure 1) or by using the quick link menu that extends from the CLIP-C icon on the 
start page (Figure 2).  

 

 

Figure 1: Accessing the comparison tool through the Map Viewer 

 

 

Figure 2: Accessing the comparison tool through the Quick Link menu. 
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2.1 Visual and statistical comparison  
After selecting indicators and corresponding datasets, the comparison tool by default visualizes the 
data as three maps side by side (see Figure 3). When selecting a time frame, the tool calculates the 
averages of all values in the chosen time period. Afterwards the maps are automatically reloaded. All 
three maps are synchronized, i.e. when zooming or panning in one map the tool automatically adjusts 
the map view of the other maps as well. There are brief metadata summaries underneath each map 
and an indication of the degree of confidence for each indicator (see D8.4 for details on the confidence 
tool). 

  
Figure 3: Maps of three scenario-based datasets in the comparison tool 

 

Using Figure 3 as an example, a user can thus compare historical data (left), projections for 2021-50 
(centre) and for 2081-100 (right) for a selected indicator (in this case, the Ice Days (ID) calculated for 
the RCP 4.5 climate change scenario). This allows a simple temporal data exploration. 

In Figures 4 and 5 two additional applications of the comparison tool are presented: 

One can, for example, load datasets based on different scenarios into the comparison tool. Figure 4 
shows the respective maps for historical data (left), projections for 2100 based on RCP 4.5 (centre) 
and based on RCP 8.5 (right) for the case summer days indicator. Thus the user can conduct a simple 
scenario comparison.   

In the previous examples different datasets of one particular indicator were used. However, the 
comparison tool can also be used to compare data of different indicators. Figure 5 shows the 
comparison tool loaded with datasets on forest area and ice days, both based on projections for the 
years 2021-2050. This allows the user to do a simple indicator comparison, for example where the 
extreme values of the two indicators are located.   
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Figure 4: Maps based on different climate scenarios in the comparison tool 

  
Figure 5: Maps of two different scenario indicators in the comparison tool 
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Finally, below each map, basic statistical measures (maximum, minimum, average and standard 
deviation) are provided (see Figure 6). This information is updated every time the user makes changes 
in his selections, e.g. in regard to selected time frames. However, they relate to the entire dataset and 
do not change when the user performs a zoom action. 
 

Figure 6: Basic statistical measures underneath each map in the comparison tool  

 

2.2 Metadata comparison  
Besides visual and statistical comparison, the tool also allows the user to compare the metadata of 
the selected datasets when clicking on the ‘compare metadata’ button (see Figure 7). This gives 
access to the most important metadata for all selected datasets (again side-by-side), which are 
contained in the data files. To get more details, the user can click on ‘view full metadata’ at the bottom 
of the interface and then see all metadata available for the selected indicator. Overall, the metadata 
viewer gives the user an easy way to compare and better understand the reasons for any differences 
that he or she might have detected in the map-based comparison.  
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Figure 7: The metadata view of the comparison tool  

 

2.3 User guidance  
As shown in the previous sections, the comparison tool is flexible in regard to what indicators, 
datasets, data sources, scenarios or time periods are selected. All maps, statistics and metadata are 
automatically calculated or updated in response to the user’s interaction with the tool. These features 
allow a user to perform a number of comparisons of a variety of already calculated historical and 
scenario-based indicators available in the CLIP-C portal.  

The comparison tool is fairly intuitive to use. Nevertheless, there is user guidance explaining how to 
use the comparison tool. This guidance comes in the form of a tutorial video that is placed right on top 
of the tool (see Figure 8). The user can thus watch and listen to the video while simultaneously trying 
out the tool.   

On the other hand, owing to the flexibility of the tool there is no detailed thematic guidance, i.e. advising 
the user which indicators or datasets to compare. In principle, any indicators or datasets available in 
the CLIP-C portal can be compared with each other. It is up to the users to select indicators, datasets 
and time periods that are of most interest to them. Evidently, all interpretations and conclusions from 
what users are seeing in the comparison tool are entirely their own responsibility. 
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Figure 8: The video guidance is located on the top right corner of the comparison tool. 

 

3. Combination Tool 
 

The CLIP-C combination tool allows users to relate two datasets to each other through basic arithmetic 
operations. The tool includes also a basic check whether the two selected datasets are compatible 
with each other, and an aggregation and ranking feature at different spatial levels. Each of these 
components are explained in detail below. It is important to point out that its full functionality can only 
be used if the user has logged in (under the CLIP-C icon on the start page).  

There are two methods of accessing the combination tool: via the CLIPC Map Viewer by selecting 
data and ‘pushing’ them into the combination tool (Figure 9), or by using the Quick Link menu 
extending from the CLIP-C icon on the start page (Figure 10).  
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Figure 9: Accessing the combination tool through the Map Viewer. 

 

 

Figure 10: Accessing the combination tool through the Quick Link menu. 

 

3.1 Combination of datasets  

The interface of the combination tool consists of three elements: 1) the two selection panels and maps 
for the two selected datasets, 2) the combination panel in the centre between the two maps and  
3) the results map in the lower half of the interface. 

In the selection panel, the user must select a theme, then an indicator and finally a particular dataset. 
Furthermore, the user can choose from different time periods that are offered by the tool based on the 
chosen dataset. When selecting a time period, the tool automatically calculates a time period average 
for that time period. Alternatively, if the user first selects and then deselects a time period, the user 
can move the slider to any point within the time series. Lastly, the tool allows to attribute a particular 



 

9 
 

weight to the selected dataset, which for some combination processes is useful. For example, when 
adding two indicators to each other and wanting to give more importance to one indicator. Obviously 
this only makes sense in certain mathematical operations (e.g. subtraction or addition).  

The small maps of the input datasets provide a geographical visualization of the respective data. 
The legends adjust themselves automatically, e.g. when changing time periods. Both maps are 
synchronized with each other, thus zooming or panning in one map causes a corresponding change 
in the other map.  

 
Figure 11: Interface of the combination tool  

The combination panel in the centre of the interface contains four key elements of the tool: 

1) The normalization button gives access to different normalization options, because when 
combining indicators, one has to be aware of different measurement units. To obtain 
meaningful results, it is important that both indicators have the same units or have 
normalized/standardised scales. 

One should choose ‘none’ if the selected indicators already have the same unit of 
measurement, for example both are expressed in days or both in °C. 

If the units of both indicators differ, the min/max’ normalization method may be chosen. This 
normalization transforms the values of both indicators so that they each range from 0 for the 
lowest value to 1 for the highest value. Mathematically this can be expressed as  

𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁(𝑥𝑥𝑖𝑖) =
𝑥𝑥𝑖𝑖 − 𝑁𝑁𝑁𝑁𝑚𝑚 (𝑥𝑥)

𝑁𝑁𝑁𝑁𝑥𝑥(𝑥𝑥) −𝑁𝑁𝑁𝑁𝑚𝑚 (𝑥𝑥), 
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As an alternative, the z-score normalisation is offered for cases where indicators do not have 
a standard distribution of values. This might be the case when minimum or maximum values 
are extreme outliers. In this case the min-max type of normalization is not recommended, 
because all normalized values would be very much influenced by these extremes. In contrast, 
when using the z-score normalization method the mean of a dataset is subtracted from each 
value and then divided by the standard deviation. As a result, in both datasets the mean will 
become 0 and the standard deviation will be 1, thus the data will be standardized in this 
respect. Mathematically the z-score method is expressed as  

𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁(𝑥𝑥𝑖𝑖) =
𝑥𝑥𝑖𝑖 − 𝑁𝑁𝑁𝑁𝑁𝑁𝑚𝑚(𝑥𝑥)

�𝑣𝑣𝑁𝑁𝑁𝑁(𝑥𝑥)
, 

where 𝑥𝑥𝑖𝑖 represents one value of the whole data set 𝑥𝑥. 𝑁𝑁𝑁𝑁𝑁𝑁𝑚𝑚 (𝑥𝑥) is the mean of the data set 𝑥𝑥, 
𝑣𝑣𝑁𝑁𝑁𝑁(𝑥𝑥) is the sample variance, more explicitly �𝑣𝑣𝑁𝑁𝑁𝑁(𝑥𝑥) represents the standard deviation. 

2) The process button gives access to different options for combining the two selected datasets 
like adding, subtracting, multiplying and dividing. In addition, one can use conditional compari-
sons like equal, less than and greater than. As a result of the processing the raster cells that 
meet the chosen condition would receive a value of 1, whereas all others receive a value of 0.  
 

3) The output filename field allows the user to give the resulting output file a distinct name. 
 

4) The execute button starts the calculation process based on the chosen options above. The 
tool conducts the calculation and displays a ‘process done’ message when it is finished and 
the results map is created. This typically takes only a few seconds.  

 
The large results map in the lower half of the interface visually shows the spatial distribution of the 
data of the newly created dataset and also a corresponding legend. It is important to know that all 
calculations are only performed on raster cells that are within the little maps of the two input datasets. 
Thus, if in those maps the user zooms in, the results map will only show results for this zoom area. 
Zooming in does not, however, lead to results with a higher spatial resolution. The tool will always use 
the highest resolution possible (based on the input datasets) regardless of zoom level. But the 
advantage of zooming in is that the calculation (including normalisation) and the legend’s full colour 
range is applied to the raster cells within the zoom area (e.g. from deep blue to dark red). So the tool 
essentially treats the zoom area as the ‘processing dataset’ and disregards all values outside the 
zoom box. Thus, if the user is only interested in a particular geographic area, zooming in first and then 
initiating the calculation process provides more differentiated results and also a more differentiated 
results map for that area. 

Finally, the user may want to download the new data that he or she produced with the combination 
tool. This is useful for further processing and analysing the data or for creating a tailor-made map 
using specialised software and then integrating it in a report. For this purpose CLIP-C provides a 
download feature which the user can reach by clicking on ‘My data’ in the quick link menu next to the 
CLIP-C icon, then going to the scratch folder in his data basket and finally downloading the newly 
created file (that bears the name (s)he gave in the combination tool). 
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Using these features the combination tool allows the user to look for potentially important relations 
among the indicators. Milestone 40 provides science and practice oriented ‘use cases’ that make use 
of the combination (and comparison) tool such as:  

• Selecting the same dataset twice and then subtracting different time periods from each other. 
The user would thus create a new dataset that essentially contains data on climate change (or 
temporal changes in any of the other thematic datasets provided in CLIPC).  

• Choosing the same indicator and then selecting datasets based on different RCPs in order to 
see the precise value difference and spatial pattern of differences.   

• Combining two climatic indicators (e.g. summer days and consecutive dry days), perhaps 
giving one more weight than the other, in order to arrive at a new composite indicator that e.g. 
integrates the most important climatic conditions for a particular plant species.  

• Combining climate change exposure and sensitivity indicators in order to create a tier 3 climate 
change impact indicator. For this purpose the CLIPC portal offers a wide range of land-use, 
ecosystem, economic and demographic indicators. 

The use cases described on the CLIPC portal and a number of use case videos show these 
applications and how exactly the combination tool was used in more detail. Milestone  
40 as well as Deliverable 7.4 provide further documentation of the use cases.   

 

3.2 Compatibility check  
 

Two common questions that arise from WP2 user consultations were: Are users really allowed to 
combine any two indicators with each other? And shouldn’t users be barred from making certain 
combinations? The designers of the combination tool discussed these issues and came to the 
conclusion that the tool should be unrestricted, because a) the number and variety of indicators and 
datasets available in the portal increases over time, making pre-determined restrictions of 
combinations almost impossible, b) some combinations may be of interest to some users, but have 
perhaps not been considered by others or may not make sense in other use contexts, and c) even for 
one particular indicator there are up to 20 datasets that are based on different data sources and 
methods, thus further increasing the potential number of possible combinations. Basically, it was 
decided that the philosophy behind the CLIP-C combination tool is flexibility, so that many types of 
users with different objectives have unrestricted access for exploring and using the data of the portal. 
Evidently, the responsibility for using the tools and interpreting or further using the results remains 
with the users. 

If the CLIP-C portal had been developed with a much narrower thematic focus (e.g. only focusing on 
water issues) this would have allowed more specific user guidance. It would even have justified not 
allowing certain indicator combinations that from a thematic point of view do not make sense. The 
Copernicus project SWICCA (swicca.climate.copernicus.eu) runs a climate data service that operates 
on such a basis. The essential difference is that such services do not provide users with tools for 
conducting their own calculations. Thus, CLIP-C offers a more comprehensive approach and was from 
the start designed around the idea of providing dynamic services that respond to and encourage user 
to interact with climate change related data.  



 

12 
 

For these reasons and initiated by pilot user feedback CLIP-C opted against restricting or precluding 
combinations. However, users should be alerted about potential problems when combining particular 
indicators or datasets. Thus a simple compatibility check feature for the combination tool was 
developed (this was originally not foreseen at the outset of the project). Methodologically this new 
feature could build on D 8.1 in which all indicators that in the beginning of the project had been 
considered for inclusion in the portal were analysed in terms of compatibility. However, this 
assessment was only based on a ‘snapshot’ of indicators under discussion at that point. Over the 
course of the entire project many more indicators were taken up, while others were dropped. And the 
assessment in D 8.1 was only done at the indicator level and not for particular datasets.  

The compatibility check implemented within the combination tool performs a quick analysis of the 
metadata information of the selected datasets and flags any potential issues for combining the 
datasets. In particular it determines differences in regard to  

• the use (or non-use) of particular bias-correction methods, 
• the temporal frequency contained in the dataset (e.g. daily, monthly, yearly, 5 years, etc.), 
• the underlying climate scenarios, and 
• the use of an ensemble of models or only single model. 

Figures 12 and 13 show warning messages provided by the compatibility feature of the combination 
tool. These warnings are automatically produced whenever the user selects two datasets. But these 
alert messages do not preclude the user from going ahead and performing the combination procedure 
he or she had planned. For example, a warning appears if the user selects the same indicator twice 
but chooses two datasets with different input data, e.g. one is based on raw and the other on bias 
corrected model outputs. But the user may choose to still go ahead and subtract one dataset from the 
other, because he wants to know the precise differences for each cell and the corresponding spatial 
patterns. Of course the compatibility feature depends on meta-data consistency and availability, which 
is why CLIP-C developed metadata and DRS conventions and corresponding automated checking 
tools for partners who provided data.   

 
Figure 12: Compatibility warning message regarding the use of datasets based on bias-corrected input 
data vs. raw data (i.e. without bias correction applied). 
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Figure 13: Compatibility warning message regarding difference in temporal frequency. 

 
Finally, a content-based compatibility check was also developed. This was prepared at the indicator 
level and determined a priori for each possible indicator combination, whether combining  two selected 
datasets is: 

• backed up by existing research (2), 
• possible, but  further review of scientific literature is recommended (1), 
• feasible, but has not been inspected by the portal (0), 
• not recommended (-1). 

However, since there was not enough time to validate the initial content-based assessment within the 
entire consortium (it was only performed by the WP 8 lead partner) it was decided to not make this 
sub-feature available in the public version of the CLIPC portal. Thus the content-based compatibility 
assessment has to be considered ‘proof of concept’ only – bearing in mind that the entire online 
compatibility check was not even part of CLIPC’s work programme.   

Figure 14: Excerpt of the content based compatibility assessment matrix 

avc agri forest natland ecrop wetland egs olivegsd olivegsi gsl olivecol oliveflo mpi sgs

avc 1 1 1 0 1 0 0 0 0 0 0 0 0 0

agri 1 1 1 1 1 1 1 1 1 1 1 1 0 1

forest 1 1 1 1 1 1 1 0 0 1 0 0 0 1

natland 0 1 1 1 1 1 0 -1 -1 0 -1 -1 0 0

ecrop 0 1 1 1 1 1 1 1 1 1 1 1 0 1

wetland 0 1 1 1 1 1 0 -1 -1 0 -1 -1 0 0

egs 0 1 1 0 1 0 1 0 0 0 0 0 0 0

olivegsd 0 1 0 -1 0 -1 0 1 0 0 0 0 0 0

olivegsi 0 1 0 -1 0 -1 0 0 1 0 0 0 0 0

gsl 0 1 1 0 1 0 0 0 0 1 0 0 0 0

olivecol 0 1 0 -1 0 -1 0 0 0 0 1 0 0 0

oliveflo 0 1 0 -1 0 -1 0 0 0 0 0 1 0 0

mpi 0 0 0 0 0 0 0 0 0 0 0 0 1 0

sgs 0 1 1 0 1 0 0 0 0 0 0 0 0 1

lexsl 0 1 1 1 1 1 0 0 0 0 0 0 0 0

ssh 0 -1 -1 -1 -1 -1 0 0 0 0 0 0 0 0

sst 0 -1 -1 -1 -1 -1 0 0 0 0 0 0 0 0

slr 0 -1 -1 -1 -1 -1 0 0 0 0 0 0 0 0

waterb -1 1 1 1 1 1 -1 -1 -1 -1 -1 -1 0 -1

rx1day 0 1 1 1 1 1 0 0 0 0 0 0 0 0
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3.3 Aggregation and ranking  

The whole CLIP-C portal operates on the level of grid cells of different horizontal resolutions (typically 
between 11 km and 44 km). Most scientific communities in general prefer the highest resolution 
available. However, for policy-makers and their advisers the grid cell based maps are too detailed and 
they are not compatible with their way of ‘seeing’ the European or respective national territory as a 
patchwork of political-administrative units.  

Therefore, the CLIP-C combination tool offers a feature to aggregate the results at country or 
subnational level. By clicking on the respective buttons below the results map the tool calculates right 
away key statistics for all grid cells that are within a country (NUTS 0) or a district/county (NUTS 3). 
The results are shown in the automatically updated results map. Furthermore, all aggregated values 
are also displayed below in the form of a dynamic table, i.e. clicking on the headers activates the 
sorting. In this fashion, regions with the highest (or lowest) number of grid cells (‘numsamples’), 
maximum or minimum values (‘max’, ‘min’), regional average (‘mean’) or standard deviation (‘std’) are 
explicitly identified. The user can also see how far the regional mean differs from the mean of the 
overall dataset (Figure 15).  

 

Figure 15: Result of the NUTS 3 aggregation and ranking feature. 
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3.4 User guidance 

The combination tool shows more flexibility when compared to the comparison tool. This is reflected 
in the range of indicators, datasets, data sources, scenarios and time periods to be selected and also 
how they can be interrelated and displayed. All maps, statistics and metadata are automatically 
created or updated in response to the user’s interaction with the tool. These features allow users to 
perform an almost infinite number of combinations of historical and scenario-based data available in 
the CLIP-C portal.  

The combination tool is nevertheless fairly easy to use. The tool has an easy to understand and 
efficient interface: two top panels showing the input indicators, a middle panel with a few combination 
and normalization options, and a bottom panel for the resulting map. There are detailed written 
explanations for each component of the tool that can be reached by clicking on the information buttons 
(Figure 16).  

Still, initial guidance explaining how to use the combination tool is helpful. A video tutorial was created 
and made easily available on top of the combination interface through the orange camera symbol 
(Figure 16). Furthermore, a number of use case videos have been produced to show how the 
combination tool can be used for answering specific real-world oriented questions. One use case 
video is available on the CLIP-C start page, while others can be found in the ‘Use Cases’ section from 
the ‘Getting Started’ menu. 

Finally, the compatibility check described in the previous section can be seen as a form of user 
guidance by informing the user about possible issues of incompatibility between two datasets. This 
constitutes only a ‘soft guidance’ which leaves the user with the full possibilities - and responsibility - 
to decide which datasets to combine. The user has the freedom to choose which indicators, datasets, 
time periods, normalization methods and combination options to access. He is therefore also 
responsible for any conclusions drawn from results produced with the help of the combination tool. 

Figure 16: The tutorial video can be reached by clicking on the camera symbol on top of the tool. 
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4. Conclusion 
 

This deliverable documented and explained the comparison, combination, aggregation and ranking 
functionalities of the CLIP-C portal. These functionalities are fully functional and can be accessed and 
used online at www.clipc.eu. The tools differ in flexibility and complexity and thus allow users of 
different experience and skill levels to compare and combine data available in the CLIP-C portal. All 
tools are dynamic, producing results ‘on the fly’ in response to the user’s interaction. Written help 
functions and tutorial videos are easily accessible for users and help to better understand the tools 
and get started with their own data exploration. 

Of course, the data exploration procedures integrated in the CLIP-C portal and presented in this report 
are comparatively simple from a more advanced scientific point of view. Much more sophisticated 
statistical and geographical analysis is necessary for fully understanding, comparing, combining and 
interpreting historical data and future projections of climate change and related socio-economic data. 
While the CLIP-C combination tool already allows some innovative and user-defined applications, they 
are clearly not designed to and do not claim to substitute more in-depth data analysis based on much 
more sophisticated and indicator-specific methodologies and software. Nevertheless, for users that 
otherwise do not have access to a large variety of state-of-the art climate change related data or do 
not have the necessary infrastructure or skills for more sophisticated analysis, the CLIP-C portal 
provides a carefully curated set of data and easy to use tools for a first interactive exploration and 
analysis of climate change impacts in Europe.  

http://www.clipc.eu/
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