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Executive Summary 
 

This document describes and demonstrates the publication status of the climate impact 
indicators published to the CLIPC portal. Within the CLIPC project, climate impact indicators 
are produced, and are made available to users through the CLIPC portal. A publication status 
table shows that on the 28th July 2016 55% of indicators have been created. All indicators are 
due to be available on the CLIPC portal by the end of August 2016.  
 
Using the metadata standards developed for climate impact indicators within CLIPC, metadata 
for the indicators have been created and validated. The indicators are stored at KNMI, are 
harvested by MARIS and published in the portal. Much of the functionality of the portal has 
been completed and is demonstrated in this document through screenshots of example searches 
in the portal. In addition to the climate impact indicators,  associated uncertainty information 
are made available and are demonstrated in this document. The “compare” and “combine” 
functionality of the portal’s impact indicator toolkit are also shown through screenshots. 
 
As a result of the development of the climate impact indicator metadata standards the bias-
corrected climate impact indicator data produced within CLIPC (supported by the Bias-
correction Intercomparison Project) has been accepted by CORDEX and is now available 
through the WCRP CORDEX website1,2. These data can now be published through the Earth 
System Grid Federation3 (ESGF) for wider dissemination. Additionally, the metadata standards 
developed in CLIPC are already being used in other international projects.  
 
Much progress has been made in the publication of climate impact indicator data since the 
publication of the CLIPC metadata guidelines. These ensure consistency across multiple 
institutions producing different types of impact indicators, facilitating the discovery of data on 
the portal and more widely. 
 

 

                                                
1 http://www.cordex.org/ 
2 http://is-enes-data.github.io/CORDEX_adjust_drs.pdf 
3 http://esgf.llnl.gov/ 
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1. Introduction 
 
The objective of this document is to demonstrate the publication status of the climate impact 
indicators in the CLIPC portal. This is shown in two ways:  

1) a publication status table of the impact indicators, and  
2) screenshots of the data availability, on the portal and the impact indicator toolkit  

1.1 Climate Impact Indicators 

Within CLIPC three tiers of climate impact indicators are being produced for publication in 
the portal4. For the purposes of this document all three tiers of indicators will be collectively 
referred to as Climate Impact Indicators (CIIs). The CII datasets and classifications are 
described in detail in a number of previous CLIPC deliverable documents. For more detailed 
information on CIIs see D5.1: Climate Dataset Inventory5, D6.2: Observation based CCII-
T1s6, D7.1: A review of climate impact indicators7 and D7.2: The use of impact functions to 
develop Tier 2 and 3 indicators in CLIPC8.  
 

 
Figure 1: Framework of climate impact indicator classification as used by CLIPC (from D7.17) 
 
                                                
4 http://www.clipc.eu/media/clipc/org/documents/clipc_outline_v3.pdf 
5 http://www.clipc.eu/media/clipc/org/documents/d5_1_climate_dataset_inventory.pdf 
6 http://www.clipc.eu/media/clipc/org/documents/deliverables/clipc_deliverable_d6_2_final.pdf 
7 http://www.clipc.eu/media/clipc/org/documents/clipc_del7_1_final.pdf 
8 http://www.clipc.eu/media/clipc/org/documents/clipc_del7_2_final.pdf 
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Figure 1 illustrates the framework of the three tiers of CIIs. Tier 1 indicators are climate 
statistics, one example of a Tier 1 indicator is the “number of consecutive dry days” (CDD) 
which has a specific definition from the  Expert Team (ET) on Climate Change Detection and 
Indices (ETCCDI)9. It is possible to compare this statistic in a range of climate models or 
under different emissions scenarios. Tier 2 indicators are environmental impact indicators, i.e. 
those that have an impact on the physical environment including natural and managed 
ecosystems, water resources among many others. One example of a Tier 2 indicator is the 
“Length of thermal growing season”. Tier 3 indicators are socioeconomic impact indicators, 
these indicators focus on the impact on society broadly, health and economics. One example 
of a Tier 3 indicator would be “Economic damages from storm surges in urban areas”. The 
CIIs are produced within work packages 6 and 7. Work package 8 is concerned firstly, with 
the compatibility of the CIIs with one another in order to inform the development of tools for 
indicator exploration and aggregation (see MS3410), and secondly, with evaluation of 
indicators uncertainty. 
 

1.2 The publication process 

In order to publish the CIIs, coherent and consistent use of metadata is required. A consistent 
metadata specification for heterogeneous CII data did not exist and so building on existing 
standards a CLIPC-CII metadata specification11 has been developed. This metadata 
specification details the global attributes of the NetCDF files and a data reference syntax 
(collection of facets, that can be used for searching for individual unique datasets) for file 
naming. It does not deal with the variable metadata attributes, such as the specification of the 
Climate and Forecast (CF) convention12 standard name as the community is still working with 
the CF community to provide fully standardised variable metadata for CIIs . The standardised 
metadata5 is essential for the publication of data on the CLIPC portal and is required for the 
discovery of data on the portal and elsewhere. The CLIPC-CII metadata standards have (in 
part) been adopted in the Regionale Klimaprojektionen Ensemble für Deutschland13 
(ReKliEs-De) project demonstrating the wider impact of work undertaken in CLIPC. 

 
The publication process involves a number of steps as follows14: 

1. A NetCDF file is created by the data provider with one CII per NetCDF file using the 
file-naming convention as specified in the CLIPC-CII metadata standards document5, 

2. All global attributes are specified within the NetCDF file as detailed in the CLIPC-CII 
metadata standards document5, 

                                                
9 http://etccdi.pacificclimate.org/list_27_indices.shtml 
10 http://www.clipc.eu/media/clipc/org/documents/milestones/ms34_outlinewp8tools__2015-05-30__final.pdf 
11http://www.clipc.eu/media/clipc/org/documents/other/metadata_standards_for_climate_impact_indicators_v1.3
.pdf 
12 http://cfconventions.org/ 
13 http://www.climate-service-center.de/058561/index_0058561.html.de 
14 From the instructions for uploading impact indicators and qualitative uncertainty information to CLIPC 



 

 

 
 

6 

3. The data producers make use of an online tool15 (DRS Checker) to verify that the 
metadata supplied in the files and DRS are consistent with the CLIPC-CII metadata 
standards, 

4. Once the filename and global attributes have been verified as compliant with the 
CLIPC-CII metadata standards the data provider generates the qualitative uncertainty 
information for the indicator using the template from work package 616,  

5. The NetCDF files containing data and metadata are then uploaded to KNMI together 
with the uncertainty assessment of the indicators,The data provider updates the status 
information of the indicators in the workflow spreadsheet17. 

 
These publication steps are represented by the pair of arrows on the far left of Figure 2, which 
show data and metadata flowing from the data providers in work package 7 to KNMI. 

    Figure 2: Publication process for climate impact indicators 
  

The data produced in WP7 are stored at KNMI. Once the filename, global attributes and 
uncertainty metadata are validated KNMI can expose the full metadata record for the indicator 
via the Catalogue Service for Web (CSW). These CSW metadata records are harvested by 
MARIS, who then use the metadata to add the CII dataset record to the CLIPC catalogue.  
 
Once the indicator has been added to the CLIPC catalogue it can be visualised in the portal. 
The data provider then has the opportunity to check that the indicator appears correctly and to 
report any errors, as shown in the bottom arrow in Figure 2.  
 
                                                
15 https://climate4impact.eu/impactportal/account/wizard_drschecker.jsp 
16 http://tiny.cc/clipc_confidence_template 
17 https://goo.gl/8BC00w 

CSW metadata 
records 

Metadata 
validation 
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2. Publication progress  

2.1 Publication status table 

Table 1 below details the CII publication status. This is a snapshot taken on 28th July 2016 of 
a live CII-workflow spreadsheet18 that is continually updated by the CLIPC project team. It 
shows the aggregated totals of all CIIs publication statuses through the different stages of the 
publication. There are 81 climate indicators to be published to the CLIPC portal (a number of 
the indicators have multiple instances and so the total number of individual datasets is greater, 
and is 110 individual datasets). A full list of CIIs is included as Appendix I at the end of this 
document. 
 

	 Created Preliminary 
version for 

testing 
uploaded to 

KNMI 

Validation 
of the DRS 

filename 
(KNMI) 

Final 
version 

uploaded to 
KNMI 
server 

Uncertainty 
analysis 
provided 

Validation 
of 

NETCDF 
structure 

Validation 
of the 

metadata 

NetCDF 
and 

metadata 
published 
on portal  

Uncertainty 
checked 

Final check 
by the data 

provider 

Yes 61 51 2 23 3 16 16 16 16 0 

No 49 59 108 87 107 94 94 94 94 110 
Table 1: Climate impact indicator status table 
 
The table indicates that just over half of the CIIs have been created (55%).  
 

2.2 Work plan for delayed data sets  

Table 1 indicates that the majority of the work is now focussed on the metadata validation. 
The finalised version of the metadata specifications was released on the 15th of June 2016. 
Tools for validation of the CII metadata have since been developed by KNMI and are 
available to data providers through the climate4impact.eu portal19, and a command line 
version of the tool is also being developed by KNMI. 
 
A number of bias-corrected CII datasets were delayed due to not having the correct metadata 
specifications in place. Since this has been in place the work to complete these CIIs has now 
begun and it is anticipated that these will be completed in August. There are a few CII 
datasets (~3) that may not be included within CLIPC due to issues of data availability and 
methodological problems. It is expected that the majority of indicators will be exposed to the 
CLIPC catalogue by the end of August.  
 
 
 

                                                
18https://docs.google.com/spreadsheets/d/1ubkElkwsu30T4qURz716ncmVh6iKuO3NQ8falKl4bwc/edit#gid=10
05531725 
19http://climate4impact.eu/impactportal/account/wpsuseprocessor.jsp?processor=clipc_drschecker 
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3. Data publication examples 
In the following section, examples are shown of the CLIPC portal search facilities, which take 
the published datasets from WP6 and 7 as input, and allow the user to discover the data. Data 
can be accessed and analysed through the “compare” and “combine” functions, this is 
demonstrated in section 5. Climate indicators will also be able to be visualised through a 
scenario viewer20.  The scenario viewer is still under development and is not covered in this 
document however it will provide quick look access to CIIs. The CLIPC data publication 
chain is therefore shown to extend all the way from data creation, through metadata creation 
and validation, to user facing services for data access.  
 
On the CLIPC portal there are two dataset search facilities as described in the deliverable 
document Conceptual Design of the portal21 (D3.1) . Due to the different data access policies 
and user account systems it is not feasible for CLIPC to entirely harmonise access to all data.  

 
1) The Dataset Catalogue, where users will be able to search CLIPC datasets and 

indicators; data found in this part of the portal will be available for use within the 
portal toolkits.  
 

2) The Climate Data Search, which is a more general search interface that provides a 
harmonised search over various infrastructures, i.e. the CLIPC catalogue, SeaDataNet 
data products, EMODnet, MyOcean and ESGF. This search will facilitate data 
discovery but only data from the CLIPC catalogue can be added to the user’s datasets 
basket and used with the portal toolkits.  
 

In this section both search interfaces are looked at with the intention of searching for climate 
impact indicators that are available on the CLIPC portal and those that have been published 
more widely.  
 

3.1 Searching the CLIPC dataset catalogue 

The development version of the CLIPC dataset catalogue22 is used to search the CLIPC data. 
The user is presented with an interface for search as shown in Figure 2, that includes: 

• a free text search, or  
• a filtered search by source (publisher), the broad parameter names (NERC 

Vocabulary Server (NVS) P02 vocabulary), the CF standard names (NVS P07 
vocabulary), or keyword. 

 
 

                                                
20 http://www.clipc.eu/scenario-viewer 
21 http://www.clipc.eu/media/clipc/org/documents/d3_1_clipc_concept_design_portal.pdf 
22 http://dev.clipc.eu/content/content.php?menu=28 
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As an example of a Tier 1 climate statistic suppose we filter by “Keyword” CDD: 
“Consecutive dry days”. This returns a list of datasets that have this name associated with it, 
as shown in Figure 4. 

Figure 3: Searching the CLIPC dataset catalogue; full list of Keywords is expanded on the right. 
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Figure 4: Searching the CLIPC dataset catalogue using the keyword “CDD”, showing only the first eight results. 
	
The results shown in Figure 4 highlight two on-going issues with the publication of climate 
impact indicators: 

(i) inconsistent use of the data reference syntax (DRS), arising from some CII 
metadata being exposed to the portal prior to the publication of the standardised 
metadata document15. 

(ii) the name of the resource is semi-opaque, the search does not return the name of 
the resource, rather a keyword, and a space-delimited version of the data reference 
syntax (DRS), e.g. “CDD JAN MPI-M-MPI-ESM-LR rcp45 r1i1p1 SMHI-RCA4 
v1 EUR-11 2006-2100”.  

 
The following solutions are proposed and are currently being developed and implemented.  
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a) All data providers will use a standardised DRS from the CLIPC-CII metadata 
standards document23. Note that for consistency all climate impact indicator data 
previously published by KNMI to the portal should be re-published using the 
standardised DRS.  

b) It is now required that the climate impact indicator files have a title and summary 
attribute, these will be human-readable and will describe the dataset. KNMI can 
expose this to MARIS via the CSW and then present the end user with clearer 
information about the resource. This would then allow the search result to change 
from a list of coded resources such as “CDD JAN MPI-M-MPI-ESM-LR rcp45 r1i1p1 
SMHI-RCA4 v1 EUR-11 2006-2100” to a set of more meaningful search results such 
as “Consecutive dry days for January under the rcp4.5 scenario over the European 
region” along with a corresponding abstract enhancing usability. (Note that it is the 
responsibility of the data provider to provide a sensible dataset title.) This will enable 
users to select the most appropriate data for their needs.  

 
Following on with this example and selecting the first result returns a full catalogue record 
page with all the metadata associated with that record (Figures 5a and 5b) and links to other 
online resources (Figure 5c).  
	

 
Figure 5a: Dataset details from the first result of the search for CDD. 

                                                
23http://www.clipc.eu/media/clipc/org/documents/other/metadata_standards_for_climate_impact_indicators_v1.4
.pdf 
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Figure 5b: Further dataset details from the first result of the search for CDD. 
 

 
Figure 5c: Online resources from the first result of the search for CDD. 
 
At present, links to online resources are not active, however they will become live in the final 
portal.  

3.2 The climate data search 

The climate data search allows users to search for climate data that has been published more 
widely (though only those within the CLIPC catalogue can be used with the CLIPC portal 
toolkits). Figure 6 shows the search interface that the user is presented with and indicates the 
number of datasets currently available in each of the different publication infrastructures. The 
user can select to search by free text, date, or the broad parameter names (i.e. the P02 
vocabulary term). 
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Figure 6: Climate data search interface 
 
If for example we were interested in flooding data and typed “flooding” into the free text box 
in the search interface, the results shown in Figure 7 are returned. 
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Figure 7: Example of results from a flooding search 
 
In this example only three records are found and they are within the CLIPC catalogue. To find 
further information the user simply clicks on the “To data” arrow where the details of the 
datasets matching their search are displayed as shown in Figure 8.  
 

 
Figure 8: Details of datasets relating to flooding 



 

 

 
 

15 

 
In this example the data title is more informative to the user and should allow for better data 
discovery and usage. By selecting a link to any of the datasets shown the full catalogue record 
is displayed as shown in Figures 5(a)-(c).  
 
4. Uncertainty Information 
Within CLIPC, information on uncertainties for various data types has been gathered, and is 
presented to the user alongside each dataset as an “uncertainty fact sheet”. This concept has 
been developed after user consultation by WP8 and can be consulted via this link: 
http://tiny.cc/clipc_confidence_template; the methodology is described in M3724. 
  
As an example the variable “Tropical nights” is shown in Figure 9, at the bottom of the record 
there is a “Degree of confidence”, the bar on the right gives a quick guide to the degree of 
confidence in the data, the confidence information is provided by the data producer.  
 

 
Figure 9: Degree of confidence 

 
If the user clicks on the “Degree of confidence” button the Uncertainty fact sheet appears as a 
pop-out box, as shown in Figure 10. 

                                                
24 http://www.clipc.eu/content/content.php?htm=53 
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Figure 10: Confidence fact sheet 
 
Here the data provider is given further details on the uncertainty associated with this climate 
data record (CDR).  Terms underlined in the description in the section on the Degree of 
confidence are linked to a glossary and by hovering over the term the definition of the term is 
displayed.  
 
5. Climate impact indicator compatibility 
Work package 8 is concerned with compatibility of the different CIIs 
with one another, to allow for more complex indicator exploration and 
aggregation within the Indicator Toolkit in the portal25. The technical 
development of the toolkit relies on work done in work packages 3 and 
4 26,27. By selecting the Climate impact indicator toolkit from the 
CLIPC portal (Figure 11) the user gets access to the CLIPC data in an 
interactive way. The user can choose to investigate one indicator, or more than one 
simultaneously. Correct use of metadata (particularly temporal and spatial metadata) within 
the indicators is essential in permitting the combination or aggregation of indicators.  
 
At present there is only a limited range of functions available within 
the toolkit, MARIS plan an upgrade in July which will be able to 
handle several datasets for the same indicator. In this section the 
“compare” and “combine” functionalities (that are visible on the top right of the toolkit page 
Figure 11 and are shown in Figure 12,) are demonstrated through examples.  

                                                
25 http://www.clipc.eu/media/clipc/org/documents/d8_1_compatibilityassessment__2015-05_30__final_.pdf 
26 http://www.clipc.eu/media/clipc/org/documents/d3_1_clipc_concept_design_portal.pdf 
27 http://www.clipc.eu/media/clipc/org/documents/clipc-wp4-d41-toolbox-interface-specification-20150708.pdf 

Figure 11: Indicator toolkit icon 

Figure 12: Indicator toolkit operations 
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5.1 “Compare” functionality 

The CLIPC impact indicator toolkit allows users to compare datasets next to each other, to get 
a direct overview of different indicators. Indicators are selected for comparison by first 
choosing an “indicator one”; from the dropdown list a theme can be chosen, followed by 
choosing an indicator. The indicator is directly shown in the map below. By selecting the “+” 
option a second indicator, “indicator two”, can be chosen by again selecting a theme and an 
indicator from the drop down lists. Further indicators can also be added by following the same 
steps. By zooming in on one map the other map also zooms in so that users are always 
comparing the same geographical location. 
 
Figure 13 demonstrates the “compare” functionality; the Water theme and flooding extent is 
selected as an example. “Indicator one” in this example is chosen to be Flooding extent 
(historical), i.e. this is known flooding information from past events and indicator two is 
chosen to be Flooding extent (RCP8528) this is flooding extent from the Coupled Model 
Intercomparison Project 5 (CMIP5) model data, which has the highest rate of greenhouse gas 
emissions and concentrations. In this case we can easily see that more flooding could be 
expected in a warmer world along the coast of north-eastern Europe. 
  

 
Figure 13: Comparing climate impact indicators example 
                                                
28 RCP8.5: One high pathway for which radiative forcing reaches greater than 8.5 W m-2 by 2100 and continues 
to rise for some amount of time (the corresponding ECP assuming constant emissions after 2100 and constant 
concentrations after 2250). 
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5.2 “Combine” functionality 

The “combine” functionality is in the following example where “Indicator one” is a 
prediction of summer days (where summer days is an annual count of days when the daily 
maximum temperature is greater than 25˚C 29) from the RCP8.5 CMIP5 model data (i.e. a 
predication of future summer days) and “Indicator two” is the current number of summer days 
from observational based data as shown in Figure 14.  

 
Figure 44: Combine functionality using summer days as an example 
 
In the centre there are two options to “combine” the indicators: a “normalization” and a 
“process” option. The optional “normalization” allows the two indicators to be scaled prior to 
being combined either by “standard deviation” or “min/max”. The indicators are then 
combined according to the chosen “process”; either “add”, “subtract”, “multiply” or “divide”. 
In this example the “normalization” is “standard deviation”, and the “process” is “subtract”. 

                                                
29 http://etccdi.pacificclimate.org/list_27_indices.shtml 

Figure 15: Result of combine function 
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The result for this example shown in Figure 15 suggests that southern Europe and northern 
Africa would in general expect more summer days in the future under a high emissions 
modelling scenario. Not only does the “combine” function show the result of the operation but 
some additional information is displayed below the result, this details what operation has been 
performed on what variable and over what time period.  
 
There are two outstanding issues that remain with these toolkit functions. Firstly, in the 
“combine” function it is possible to combine two indicators in a manner which does not make 
physical sense. At present there is no way to prevent this and the user is simply warned that 
combining indicators should be done with care. Secondly, in both the “compare” and the 
“combine” functions the colour scale can saturate quite easily, the colour scale is chosen 
dynamically over the indicator’s entire domain, therefore if a user is only interested in one 
specific geographic location and zooms in the colour scale does not change. MARIS and 
KNMI are currently looking at possible solutions to this issue. 
 
6. Looking Forward 

6.1 Publication of bias-corrected Tier 1 indicators beyond CLIPC  

Within the CLIPC project work has been done to develop a metadata specification and DRS 
for bias-adjusted CORDEX data. This specification has been accepted by CORDEX and is 
now available through the WCRP CORDEX website30,31. As a result of this the bias-corrected 
data produced under CLIPC Deliverable D6.132, and by other institutes under the CLIPC 
supported collaboration BCIP (Bias-correction Intercomparison Project), can now be 
published onto ESGF for wide dissemination and access through the CLIPC portal. Final 
preparations are under way, and publication is expected to begin in July 2016.  
 
In preparation for eventual publication of such indices on ESGF requires a full metadata 
description for Tier 1 CIIs, including the in-file global attributes and the variable (the climate 
indicator/index) metadata. The in-file global attributes are specified in the CLIPC-CII 
metadata standards document however this does not address the variable metadata. Many of 
the Tier-1 CII are well-established, have a long history and have been defined by various key 
communities. The work within CLIPC needs to reach out to these communities to establish a 
broad consensus regarding how the Tier-1 CII are to be described in the precise language of 
metadata. In particular, interaction have been established with the following the Expert Teams 
mandated by WCRP (i.e. the Expert Team on Climate Change Detection and Indices, 
ETCCDI33) and WMO (i.e. the Expert Team on Sector-specific Climate Indices, ET-SCI34). 

                                                
30 http://www.cordex.org/ 
31 http://is-enes-data.github.io/CORDEX_adjust_drs.pdf 
32 http://www.clipc.eu/content/content.php?htm=45 
33 http://www.wcrp-climate.org/unifying-themes/unifying-themes-observations/data-etccdi 
34 https://www.wmo.int/pages/prog/wcp/ccl/opace/opace4/ET-SCI-4-1.php 



 

 

 
 

20 

Their views and detailed knowledge and experience regarding the Tier-1 CIIs has proven to 
be very valuable. 
 
The Climate and Forecasting (CF) convention35 is the key standard for describing the data. 
This standard is very strict and certain aspects are technically detailed and complex. Work is 
ongoing to develop a CF-compliant specification of the Tier-1 CIIs. This proceeds in a two-
tier manner; describe as many as possible of the Tier-1 CIIs according to the current CF-
convention, and when this is not possible engage in interaction with the community that 
governs the CF-convention to explore if and how the convention itself may be extended. This 
is a slow and meticulous process that involve on the one hand expert teams responsible for the 
indices and the CF governance community on the other hand. To date we have made good 
progress and completed the description several classes of indices in a way that is suitable for 
implementation in the relevant software tools. However, for several of the more complex 
indices this is a work that will extend beyond the CLIPC project. In this respect, a lasting 
contribution from CLIPC is that this work has been initiated and is making tangible progress.  

6.2 Big data angle 

In data discovery it is essential that both the data and metadata are easily accessible to all 
users. In the context of “big data” this means not only that users are able to discover the 
information that they need but also that they are able to work with the data within their 
information handling systems. This consists of two key aspects: 
 

1. Technical and domain specific terms must have accessible definitions; 
2. Such definitions must be provided in a form that other peoples' software can work 

with.  
 
Given the large amount of climate data now available, being able to find and access a specific 
dataset or subset of data in the most efficient way is crucial to the success of any climate data 
portal. The aim is to make it possible for users to access the data they need from the very 
large collection in only a few steps. A faceted search narrows down the amount of data that a 
user has to navigate before reaching the desired dataset. For the CIIs the DRS metadata 
standard developed as part of CLIPC provides facets to uniquely identify and describe the 
data. These facets can be used as search terms but in the longer term can be implemented 
within existing data infrastructures ultimately leading to a full faceted search of the data.  
 
7. Conclusions 
This document demonstrates that more than half of the climate impact indicator datasets have 
been created, with some preliminary versions visible on the CLIPC portal. It is anticipated 
that by the end of August nearly all the remaining indicators will have been created and all 
indicators will have had their metadata validated. This allows these datasets to be fully 

                                                
35 http://cfconventions.org/latest.html 
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published to the portal through the process detailed in section 2.1. Much progress has been 
made in the publication of climate impact indicator data since the publication of the metadata 
guidelines. These will ensure consistency across multiple institutions producing different 
types of impact indicators, facilitating the discovery of data on the portal and providing 
metadata guidelines for other projects.  
 
Additionally, uncertainty information on the indicators published will also be available both 
in a qualitative (for tier 2 and 3 indicators) and quantitative manner (for a subset of tier 1 
indicators). Finally, a number of functionalities to explore climate indicators by combining 
and comparing datasets have now matured although some outstanding issues on the 
compatibility of indicators are still being pursued. 
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Appendix I – Table listing all the CLIPC climate impactor indicator datasets 

Thematic area Indicator 
ID Indicator Dataset 

Temperature 1 Annual mean temperature Annual mean temperature 

  2 Mean absolute day-to-day temperature range Mean absolute day-to-day temperature range 

  3 Diurnal temperature range Diurnal temperature range 

  4 Cold days Cold days 

  5 Cold nights Cold nights 

  6 Cold Spell Duration Indicator Cold Spell Duration Indicator 

  7 Number of Frost Days (Tmin < 0C) Number of Frost Days (Tmin < 0C) 

  7,1 FD, Number of Frost Days (Tmin < 0C) Number of Frost Days (Tmin < 0C) 

  8 Number of frost-free days Number of frost-free days 

  9 Number of Ice Days (Tmax < 0C) Number of Ice Days (Tmax < 0C) 

  9,1 ID, Number of Ice Days (Tmax < 0C) Number of Ice Days (Tmax < 0C) 

  10 Maximum daily minimum temperature Maximum daily minimum temperature 

  11 Maximum daily maximum temperature Maximum daily maximum temperature 

  12 Minimum daily minimum temperature Minimum daily minimum temperature 

  13 Minimum daily maximum temperature Minimum daily maximum temperature 

  14 Warm days Warm days 

  14,1 TX90p, Warm days (Days with TX>90th percentile for a 5-day window) Warm days (Days with TX>90th percentile for a 5-day window) 

  15 Number of Summer Days (Tmax > 25C) Number of Summer Days (Tmax > 25C) 

  16 Warm nights Warm nights 

  17 Number of Tropical Nights  Number of Tropical Nights  

 18 Warm Spell Duration Indicator Warm Spell Duration Indicator 

 19 Cold Spell Duration Indicator Cold Spell Duration Indicator 
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  20 Heatwave Duration Index Heatwave Duration Index 

  21 Coldwave Duration Index Coldwave Duration Index 

  22 Changes in heating degree days Changes in heating degree days 

  23 Changes in cooling degree days Changes in cooling degree days 

Precipitation 
and floods 24 Mean precipitation Mean precipitation 

  25 Yearly Standardized Precipitation Index Yearly Standardized Precipitation Index 

  26 Seasonal Standardized Precipitation Index Seasonal Standardized Precipitation Index 

  27 Simple Precipitation Intensity Index Simple Precipitation Intensity Index 

  27,1 Total precipitation (PRCPTOT) Total precipitation (PRCPTOT) 

  28 Maximum Consecutive Dry Days (Precip < 1mm) Maximum Consecutive Dry Days (Precip < 1mm) 

  28,1   Consecutive Dry Days (CDD) observations 

  29 Maximum 1-day precipitation Maximum 1-day precipitation (historical) 

  29,1   Maximum 1-day precipitation (projection 1) 

  29,2   Maximum 1-day precipitation (projection 1) 

  30 Maximum total 5-day precipitation Maximum total 5-day precipitation (Projections) 

  30,1   Maximum total 5-day precipitation (Observations) 

  31 Wet days Wet days 

  31,1   Wet days  (RR>1mm) (historical) 

  31,2   Wet days  (RR>1mm) 

  32 Very wet days Very wet days 

  33 Maximum Consecutive Wet Days (Precip >= 1mm) Maximum Consecutive Wet Days (Precip >= 1mm) 

  34 Extremely wet days Extremely wet days 

  34,1 R95p Days with RR>95th percentile of daily amounts 

  35 Number of Heavy Precipitation Days (Precip >=10mm) Number of Heavy Precipitation Days (Precip >=10mm) 

  36 Number of Very Heavy Precipitation Days (Precip >= 20mm) Number of Very Heavy Precipitation Days (Precip >= 20mm) 
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  37 Snow extent Snow extent 

  38 Snow melt-off date Snow melt-off date based on CryoLand Fractional Snow Cover 

  39 Standardized SnowPack Index Standardized SnowPack Index 

  40 Snow water equivalent Snow water equivalent 

  40,1 Snow water equivalent (Globsnow) Snow water equivalent - based on ESA-DUE Globsnow 

  40,2 Snow-off date (Globsnow) 
Date when Snow water equivalent is zero, based on Snow water 
equivalent from ESA-DUE Globsnow 

  40,3 Length of snow season 
Number of days where snow water equivalent is above zero, based on 
Snow water equivalent from ESA-DUE Globsnow 

  41 Changes in river flow Changes in river flow 

  42 River flood occurrence River flood occurrence 

  43 Area of water bodies Area of water Bodies (Observations) 

Oceans and 
coasts 44 Sea surface height Sea surface height 

  45 Sea surface temperature Sea Surface Temperature - SST CCI 

  45,1 Sea surface temperature monthly anomalies Sea surface temperature monthly anomalies 

  45,2 Mean monthly Sea Surface Temperature Mean monthly Sea Surface Temperature 

  45,3 Mean monthly climatologies - Sea Surface Temperature Mean monthly climatologies - Sea Surface Temperature 

  46 Storm surge level Storm surge level 

  47 Land extent below projected sea surface height Land extent below projected sea-level rise 

  48 Storm surge flood extent Storm surge flood extent (Projections) 

  48,1   Storm surge flood extent (Observations) 

Vegetation 49 Climatic favorability of tree species Climatic favorability of tree species 

  50 Growing Season Length (Tmean > 5C) Length of thermal growing season 

  51 Annual Vegetation Stress Annual Vegetation Stress 

  52 Vegetation Phenology Vegetation Phenology 

  53 Irrigation water requirement Irrigation water requirement 

  54 Moth phenology indicator Moth phenology indicator 
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  55 Number of European weed species Number of European weed species 

  56 Changes in potential agricultural yield Changes in potential agricultural yield 

  57 Area of agricultural land-use Area of agricultural land-use 

  58 Area of forest, transitional woodland, shrub Area of forest, transitional woodland, shrub 

  59 Area of new Energy Crop land-use Area of new Energy Crop land-use 

  60 Area of natural land Area of natural land 

  61 Area of wetlands Area of wetlands 

Settlements 62 Urbanization rate in the flood-prone area Urbanization rate in the flood-prone area 

  63 Urban area at risk from coastal flooding Urban area at risk from coastal flooding 

  64 Potential impact of river flooding on settlements Potential impact of river flooding on settlements 

  65 Potential impact of river flooding on roads Potential impact of river flooding on roads 

  66 Potential impact of river flooding on railways Potential impact of river flooding on railways 

  67 Potential impact of river flooding on airports Potential impact of river flooding on airports 

  68 Potential impact of river flooding on harbours Potential impact of river flooding on harbours 

  69 Potential impact of river flooding on power plants Potential impact of river flooding on power plants 

  70 Potential impact of river flooding on heritage sites Potential impact of river flooding on heritage sites 

  71 Economic damages from storm surges in urban areas Economic damages from storm surges in urban areas 

  72 Intensity of urban heat island Intensity of urban heat island 

  73 Minimum mortality temperature Threshold temperatures of human mortality 

  74 Heating related residential energy consumption Heating related residential energy consumption 

  75 Area of urban, mainly residential land use Area of urban, mainly residential land use 

  76 Area of industrial, commercial and services land-use Area of industrial, commercial and services land-use 

  77 Area of infrastructural land-use Area of infrastructural land-use 

  78 Area of urban green leisure land-use Area of urban green leisure land-use 

  79 Population  Population historical 

  79,1   Population Eurostat scenario 
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  79,2   Population SSP1 scenario 

  79,3   Population SSP2 scenario 

  79,4   Population SSP3 scenario 

  79,5   Population SSP4 scenario 

  79,6   Population SSP5 scenario 

  80 Gross domestic product (GDP) Gross domestic product (GDP) Eurostat scenario 

  80,1   Gross domestic product (GDP) SSP1 

  80,2   Gross domestic product (GDP) SSP2 

  80,3   Gross domestic product (GDP) SSP3 

  80,4   Gross domestic product (GDP) SSP4 

  80,5   Gross domestic product (GDP) SSP5 

 
 
 


