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1. Introduction
The Caribbean Community Climate Change Centre (CCCCC), the Secretariat of the Pacific
Regional Environment Programme (SPREP), and the Renewable Energy and Energy
Efficiency Partnership (REEEP) have independently developed controlled vocabularies
for the management of climate change information in their portals and systems.
To do so, they have used different approaches:
•

•

•

SPREP has developed a controlled vocabulary in collaboration with Griffith
University in Australia, under the auspices of the Australian Government-funded
Pacific iCLIM Project. The vocabulary was developed as part of a larger metadata
“harmonisation” process, led by SPREP, which produced a regional climate
change and disaster risk management standard metadata profile with associated
taxonomies. This profile has been incorporated into a recent upgrade of the
Pacific Climate Change Portal (1PCCP), and will also be used in a number of
national portal upgrades in the region. The vocabulary was designed to be
relevant to the Pacific region, comprehensive enough to allow categorisation of
the broad variety of content in the PCCP, yet concise enough to be used as a
faceted search/browse tool for end users. Wherever possible it is based on
existing taxonomies and terminologies (in particular UNBIS and the UNISDR
Terminology), with extra climate change-specific terms taken from a variety of
expert sources and workshopped with climate experts working in the Pacific
region.
CCCCC has developed a taxonomy for its bibliographic database2 and library on
the basis of an existing collection of climate change related information resources
from more than a decade of climate change projects in the Caribbean. Initially,
the taxonomy was designed bottom-up to categorize and cover the large amount
of existing information, documents and books collected by climate change
experts over the years. Subsequently, it has been continuously refined to cover
more knowledge about the climate change domain, as it emerged from user
requests and judgement from experts employed in various projects.
REEEP has developed a thesaurus based on gradual enhancement and the
judgement of external experts. This thesaurus is the basis for structuring the
categorization and tagging of documents in its Clean Energy Information Portal 3
and it`s Climate Tagger product4.

All three models provide unique views on the domain of climate change information
resources.
This component of the project aimed to
a) identify and implement suitable inter-ontology mappings to enable the
development of an integrated version of the vocabularies
1 www.pacificclimatechange.net
2 clearinghouse.caribbeanclimate.bz
3

www.reegle.info

4 www.climatetagger.net
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b) make recommendations on how to enhance the encoding of climate change
domain knowledge for each of the three source vocabularies, based on
● the identification of concepts that were present in one institution’s
vocabulary, but missing in the others’.
● identification of new concepts based on expert knowledge, made
accessible through a questionnaire.
The first part of this report introduces related work on ontology construction and
integration and explains the methodology used for this project. The second part
presents results from the comparative analysis between the vocabularies, using one as a
benchmark for the others. The section presents the mappings found to enable the
implementation of an integrated view, and gives recommendations for enhancing the
climate change domains of the individual vocabularies by introducing concepts from the
comparative vocabularies.
Part three documents the survey amongst climate change experts and its results, and
gives recommendations for enhancing the climate change domains of the individual
vocabularies by introducing terms and concepts elicited from the experts.
In the further course of the project, the vocabularies were enhanced based on the
report’s recommendations, and all their terms, as well as the inter-ontology mappings
were implemented on REEEP’s platform PoolParty.
The enhanced vocabularies and mappings will be published as machine-readable
structured data that can be used by the Open Knowledge Hub and other linked open
data (LOD) systems.

1.1. Related Work
Most methodologies for ontology construction begin with steps that specify the scope
and purpose of the ontology (Uschold & King, 1995, Fernández et al., 1997). Then, the
explicit and implicit knowledge that appears in the knowledge sources (Lenat et al.,
1990) is identified, expressed in key concepts, relationships and terms in the domain of
interest (Uschold & King, 1995). The knowledge acquired is then encoded in a formal
ontology specification language.
Most documented approaches to ontology construction have not explicitly aimed to encode
knowledge from domain experts. A good example for one that did is the approach taken by
the “Knowledge Acquisition Advisor” (KA)2 project (Feng and Weber 1993). In that
project, research groups with a deep knowledge about the topic of interest were
included in the process of generating a research ontology. The expert knowledge was
captured using templates exchanged by email, which were then fed into the design and
encoding of the ontology.
Other work on ontology construction methodology recognizes the importance of stages
of refinement and validation (Perakath et.al., 1994), and a life cycle based on evolving
prototypes (Kendall& Kendall, 1995; 2002; Fernández et. al., 1997; Fernández-López et al.,
1999).
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The project at hand aims to realize such a stage by refining and validating the three
vocabularies of the participating organizations with respect to the climate change
domain, and to merge them such that more accurate inter-organizational searches
become possible in interoperable ways.
Keet (2004), Pinto et al. (1999) describe such merging as “combining different
ontologies with the same subject domain and creating a unified ontology”. This can be
accomplished in a number of different ways. For example, Keet (2004) reports that
Mena et al. (1996a) “use existing concepts in the ontology by traversing the tree for
hyponyms and hypernyms5 to ‘link’ concepts between the ontologies. [...] This aspect of
allowing hypo- and hypernyms, plus using sound and complete mappings, is by Akahani
et al. (2002) referred to as “approximate ontology translation”, as a ‘best fit’ for a
mapping exercise.”

Figure 1. Integrating two ontologies by introducing mappings between them. (Source: Mena et al., 1996, reproduced
in Keet 2004)

Generally, the aim of enabling interoperability between different schemata/ontologies is
to provide an integrated and unified view of the heterogeneous data sources to the user,
and to let them formulate their search queries using that global view.
There are generally three approaches to integration:
1) the refinement of a single ontology (Wache et. al. 2001)
2) the tight coupling (Firat, A., 2003) of multiple ontologies through inter-ontology
mappings (Perakath et.al., 1994, Mena et. al., 1996b, Wache et. al., 2001);
3) the loose coupling of ontologies (Firat, A., 2003), to create a hybrid ontology
(Wache et. al., 2001) of multiple ontologies that subscribe to a common, top-level
vocabulary (Cheng, 1997), and users being “supplied with a powerful data
manipulation language with stored or built-in functions to formulate queries over
local data sources.”(Firat, A., 2003).
In tightly coupled approaches, “data heterogeneities between sources are resolved by
mapping conflicting data items to a common view” (Firat A., 2003). This mapping
5 “Hyponymy shows the relationship between the more general terms (hypernyms) and the more specific

instances of it (hyponyms). A hyponym is a word or phrase whose semantic field is more specific than its
hypernym. The semantic field of a hypernym, also known as a superordinate, is broader than that of a
hyponym. An approach to the relationship between hyponyms and hypernyms is to view a hypernym as
consisting of hyponyms.” (Wikipedia)
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“identifies semantically corresponding terms of different source ontologies, e.g. which
terms are semantically equal or similar [...] consider[ing] different views on a domain
e.g. different aggregation and granularity of the ontology concepts” (Wache et. al. 2001).
In that way, a global schema is created, often manually, before the integrated system can
be used.
It can be created using either a bottom-up or top-down approach. In bottom-up
approaches “the global schema is constructed out of heterogeneous local schemas by
going through the tedious process of schema integration” (Batini et al. 86). In top-down
approaches “a global schema is constructed primarily by considering the requirements
of a domain, before corresponding sources are sought.” (Firat A., 2003)

Figure 2: The Tightly Coupled Approach to Integration (Firat, A., 2003)

1.2. Methodology
In the project at hand, a tightly coupled approach to integration was followed, defining
semantic mappings between the terms in the different ontologies. This was done using
both a top-down and bottom-up approach. The bottom-up approach involved a
comparison of the three existing vocabularies to determine suitable inter-ontology
mappings. Individual terms that did not map easily gave an indication of a possible
conceptual gap in the target vocabulary. These terms became candidates for addition to
target vocabularies. An addition allowed the creation of a better mapping and also
enhanced the target model, increasing its ability to categorize knowledge related to the
particular concept.
The top-down approach enhanced domain knowledge of the individual vocabularies by
first asking domain experts for concepts and search terms they use in their daily work,
via structured questionnaire, and then adding these, together with suitable mappings, to
the individual models, if they were not yet well represented.
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Besides introducing the global schema mappings and new terms, which allow to
navigate between the ontologies, most terms from CCCCC and SPREP vocabularies were
also added to the REEEP vocabulary and connected to suitable hypernyms.

2. Comparative Analysis
2.1. Identification of Mappings Between the Vocabularies
To allow for a rapid comparison of the REEEP vocabulary (which contains about 3000
terms and goes far beyond the domain of climate change), a reduced set of 130 terms
with most relevance for climate change was used.
Semantic similarities between the vocabularies were analysed by comparing the models
manually on a term by term basis. Where a matching term could be found (a synonym or
hypernym), it was documented. Annex 1 contains the results of this mapping exercise.
The mappings allow for inter-vocabulary searches with navigation in both directions
between CCCCC and SPREP vocabularies, and from the REEEP vocabulary into each of
them.
Where no matching term could be found, an entry was made in a list of “missing” terms,
which would form the basis of a list of terms to add to the individual vocabularies (see
section 2.2.).
Grounded in the slightly different standard methodology used by REEEP for enhancing
its thesaurus, REEEP has chosen to not add related term mappings from CCCCC and
SPREP to the REEEP vocabulary, but to rather include new concepts and terms from
CCCCC and SPREP directly within the established hierarchy of the REEEEP thesaurus
(see Annex 1.5: Concepts added to the REEEP thesaurus and their hyponyms).
Navigation from the CCCCC or SPREP vocabularies into the REEEP vocabulary is
therefore only possible on the basis of the SKOS links based on the mappings from
SPREP/CCCCC to REEEP. We will evaluate the implications of this in the implementation
phase. If necessary, detailed reverse mappings starting from the REEEP vocabulary and
the creation of SKOS links to CCCCC/SPREP thesauri can be added at a later stage. Since
most of the new concepts found to be missing in the REEEP thesaurus have been added,
a large share of such SKOS links would be of the “exact Matching Concepts” and
“sameAs” type.
REEEP`s approach is semi-automated. In contrast to relying on manually determining
each mapping and considering its semantic implications, an automated comparison was
used as a starting point to eliminate all identical matches between vocabularies. This
was a necessary step since the REEEP thesaurus consists of over 3000 concepts and
over 9000 terms. Most concepts from the source vocabularies that had no exact match in
the REEEP vocabulary were included by default, and then manually integrated into the
existing REEEP structure and linked to established related concepts.
The advantage of this approach is that in a short time, a large number of concepts and
terms from other vocabularies can be compared and added, much quicker than a manual
approach would allow for, particularly in large datasets. When it comes to the amount of
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tags known, this can largely increase the volume, and with it also the descriptive skill of
the model. For the REEEP thesaurus, which is at the heart of a tagging application that
many online platforms across the climate and energy spectrum use, this approach has
proven useful. On the other hand, the approach of CCCCC and SPREP to keep the number
of terms to the minimum necessary to describe their intended domains has advantages
as well, as the resulting vocabularies may be more efficient and may give a clearer and
sharper picture of relevant concepts in their particular domain. The decision of the
approach taken should be based on the intended applications of the vocabulary.
There has been another unexpected insight. The more concepts and terms from other
vocabularies are added to a vocabulary during the comparative analysis, the less interorganizational mappings become necessary for this vocabulary to function on these
concepts and terms - basically the REEEP thesaurus has absorbed a large part of the
vocabularies originally created by SPREP and CCCCC and included individual new
concepts into its existing structure. Note that only the concepts, but not the structure
has been integrated into the REEEP thesaurus. Enhancing a vocabulary by adding terms
from another one blurs the borders between the source vocabulary and the resulting
vocabulary such, that most terms in the source vocabularies are completely absorbed in
the resulting vocabulary. Seen from an open data perspective, the implication of this
means that individual concepts cannot be directly attributed back to the source
vocabulary. Since this is a situation that frequently occurs when a vocabulary is
extended based on research and comparison to other vocabularies, it may be a
worthwhile task to look more closely into the practical and legal consequences of this
for open data licensing, possibly as part of a future follow-up project.

CCCCC
CCCCC
SPREP

Annex 1.1
SPREP to CCCCC

REEEP reduced
vocabulary

Annex 1.3
REEEP to CCCCC

SPREP

REEEP

Annex 1.2
CCCCC to SPREP

N/A
N/A

Annex 1.4
REEEP to SPREP

Table 1: Mappings between CCCCC, SPREP and REEEP vocabularies6

2.2 Gap Analysis of Missing Terms in the Climate Change Domain
Table 2 shows the terms for which no suitable mappings between related terms in the
compared vocabularies could be identified. In these cases, no term could be found in the
other vocabulary that would have matched semantically well. The table gives an
indication of where individual vocabularies can be enhanced to better encompass the
climate change domain, based on the domain knowledge encoded in the vocabulary it is
being compared with.

6

“X to Y” can be read as “Each term from vocabulary Y was compared with the terms of vocabulary X, and
it was documented to which term it fitted.”
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The left column indicates the source vocabulary from which a listed term was taken, the
top row the destination vocabulary that did not have a suitable concept for this term.

CCCCC does not map

SPREP does not map

CCCCC
Suggests

●
●
●

ocean acidification
Data and Observations
terrestrial/surface
measurements
Other data and
Observations
Methods and Tools
Sectors
Sectors - other

●
●
●
●
●
●
●
●

forests and vegetation
glaciers
permafrost
sea ice
snowpack
snowfall and ice accretion
water scarcity
water security

●
●
●
●

SPREP
Suggests

●
●
●
●
●
●
●
●
●

REEEP
Suggests

●
●
●
●
●
●
●
●

REEEP does not
map

see
Annex 1.5

Carbon Sequestration
Fire
Heatwave
Law
Regulation
Volcanic Eruption
Geological Hazard
Population and
Demographics
Civil Society
glaciers
permafrost
sea ice
snowpack
rising temperatures
rising water temperatures
water scarcity
wildfire

Table 2: Missing terms identified in CCCCC and SPREP vocabularies

2.3 Enhancements to the individual vocabularies
From manually analyzing the mappings and the identified missing terms, suitable
enhancements to existing terms were identified, and relevant new terms were
recommended for addition.
The mapping exercise also highlighted broader descriptive weaknesses in the existing
vocabulary categories, which were then improved. In some cases existing terms were
updated to provide increased detail or a broader scope, while in other cases new terms
were added.
The addition of new terms now enabled additional mappings to be done, such that every
new term mapped to at least one term in the partner vocabularies.
Table 3 shows recommended updates and additions to the vocabularies based on the
analysis.
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Partner

Updates to concepts

New concepts

Additional mappings

CCCCC

1111 Hurricanes ->
1111 Storms and Hurricanes

1426 Carbon Sequestration

REEEP to CCCCC:
● wildfire -> Fire
● damage and loss-> Loss
and Damage
● Rising temperatures ->
Rising Temperatures and
Heatwaves
● Rising water temperatures
-> Rising temperatures
and Heatwaves
● glaciers, permafrost, sea
ice, snowpack, snowfall
and ice accretion ->
Melting Glaciers, Snow
and Ice

1114 Fire
2490 Education -> Education and
Training
2516 Engineering -> Construction
and Engineering

1115 Rising
Temperatures and
Heatwaves
1116 Water Scarcity

1113 Earthquakes -> Geological
Hazards, Earthquakes and
Volcanic Eruption
1240 Economic and Social Statistics
-> 1240 Economic and Social
Statistics, Population and
Demographics

1117 Melting Glaciers,
Snow and Ice
2486 Law and Regulation
1451 Natural Resource
Management
2487 Civil Society

SPREP

Governance - > Government, law
and administration

Climate Change - ocean
acidification

Governance - climate negotiations
-> Government, law and
administration - climate
negotiations

Government, law and
administration governance

Governance - Policy- >
Government, law and
administration - policy and
planning
Governance - Law- >
Government, law and
administration - law and
regulation
Governance - Monitoring and
evaluation- > Government, law
and administration - monitoring
and evaluation

Government, law and
administration international agreements
Meteorology and Weather snow and ice
Natural Resources and the
Environment - vegetation
Water - water security

Governance - organisations- >
Government, law and
administration - organisations
Governance - regulation- >
Government, law and
administration - law and
regulation
Governance - working groups- >
Government, law and
administration - panels and
working groups
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SPREP to CCCCC:
● law, regulation -> Law and
Regulation
● heatwave -> Rising
temperatures and
Heatwaves
CCCCC>SPREP:
● ocean acidification->
Climate Change - ocean
acidification
● National communications> Government, law and
administrationinternational agreements
● land and forests-> Natural
Resources and the
Environment - vegetation
REEEP:>SPREP
● glaciers, permafrost, sea
ice, snowpack, snowfall
and ice accretion->
Meteorology and Weather
- snow and ice
● water security-> Water water security
● forests and vegetation->
Natural Resources and the
Environment - vegetation

Agriculture, forestry and fishing REDD- > Agriculture, forestry and
fishing - REDD / REDD+
REEEP

See Annex 1.5

Table 3: Recommended changes to the source vocabularies to enhance their coverage of the climate change domain

As described above, a slightly different approach was taken for the REEEP thesaurus.
Rather than manually comparing the syntax and semantics of each term, and creating a
brief set of updates, terms from the source vocabularies were compared with the REEEP
thesaurus by automated means as well as manual comparison. Several terms from the
SPREP and CCCCC vocabularies were found to be synonyms of a REEEP concept and
were included as such. All concepts that have no such match were added to the REEEP
thesaurus by default (with some exceptions) to a suitable place within the original
structure, usually as a narrower concept of an older concept, becoming its hyponym.
Such new concepts were then manually be linked with concepts in this thesaurus as socalled “relations”. Annex 1.5 shows the terms from the CCCCC and SPREP vocabularies
that were not yet already part of existing concepts in the REEEP thesaurus or alternative
label of such (synonyms), as well as the REEEP categories (hypernyms) they have been
mapped to and created as new REEEP concepts.

Screenshot from PoolParty - SKOS linking all three projects to reflect mappings
Based on the indicated mappings of concepts from the CCCCC and SPREP thesauri,
relations will be created between the two or between either of them and the REEEP
thesaurus.
This web of connected concepts is created as a Simple Knowledge Organization System7
(SKOS), the standard knowledge organization for the semantic web. It is accessible
through the internet in the format of the Resource Description Framework8 (RDF).
7 Simple Knowledge Organization System (SKOS)

https://en.wikipedia.org/wiki/Simple_Knowledge_Organization_System
8 Resource Description Framework (RDF)
https://en.wikipedia.org/wiki/Resource_Description_Framework
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Possible types of relations between the three thesauri are “sameAs”, “seeAlso”,
“Narrower matching concepts”, “Related matching concepts”, “Close matching concepts”,
“Broader matching concepts” or “Exact matching concepts”.

3. Questionnaire for Climate Change Experts
3.1 Questionnaire Design
A questionnaire was designed with the aim of eliciting practical examples of domain
searches by experts, from a climate change practitioner’s perspective. The questions
were designed to examine relevant, and close to real-life experiences and information
needs, by asking for practical use cases that were clearly related to climate change and
real-life information needed by climate change practitioners.
An inter-regional scenario was included, by asking a question about what sort of
information the experts would be most interested in when sharing or finding out from
their colleagues in other regions (e.g. Caribbean / Pacific / European).
The questions were designed to elicit the needs of the participants from a use case angle,
since “[t]he use case angle emphasizes user objectives, not system features. [... ] [Each]
use case describes a scenario in which a user interacts with the system being defined to
achieve a specific goal or accomplish a particular task. Use cases are described in terms
of the user's work terminology, not computerese” (Wiegers 1997).
Gottesdiener (2003) suggested framing each use case “with triggering events and
necessary event responses. Business events are high-level occurrences that happen at
unpredictable times. [...] Temporal events, the other type of framing event, are clockdriven, predictable occurrences.”
Therefore, the questionnaire / interview questions asked for:
→ the triggering event for the user’s search
→ in a single sentence, the single goal that the user wanted to accomplish with his search
→ the type of documents the user would need to find to accomplish this goal
→ the search terms the user would likely use
The questionnaire is documented in Annex 2.1.
Each of the three project partners plus IDS suggested five to seven experts to take part
in the survey, known to them as working preliminarily on climate change. Between
January 15th 2016 and February 15th 2016, 23 participants were invited to fill in the
online questionnaire, and 16 returned the poll.
While the sample size is relatively small, it is sufficient to create real-life examples for
concepts used during the everyday work of the climate change practitioners who
participated in the exercise. The questionnaire was not intended to generate statistically
significant information about the average “climate change expert”.
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3.2 Questionnaire Results
Detailed questionnaire responses are available in Annex 2.2.1. The following gives a
brief overview of the results. The respondents to the questionnaire came from various
backgrounds in the network of the project partners. Eight respondents worked for
international organizations, four for NGOs, two for academic institutions, and one each
from government, Think Tanks, and “other” organizations. Notably, none was from the
private sector, a consultancy or a multilateral development bank.
With 56.3 % female participants, females were better represented than males.
Regarding their position, seven participants listed themselves as senior managers, five
as researchers, three as project officers, and one did not find a suitable option to select
from. None saw themselves as a primarily a knowledge manager or policy maker.
The geographic interests of the respondents covered a wide geographic range, spanning
the Pacific and Caribbean regions, including their islands, as well as the wider regions of
Asia and Africa. They focused equally on the local, regional and international levels.
Interestingly, no participants mentioned Europe, the United States or Australia as their
area of geographic interest.
From the questionnaire responses, the most relevant climate change terms were
extracted as a basis for comparisons with the three vocabularies.
Terms suggested by the experts

Location

Most important climate change topics in the experts’ fields of work

Annex 2.2.2

Topics most often searched for by the experts

Annex 2.2.3

Concepts the experts would like to exchange information about with
colleagues in other regions

Annex 2.2.4

Search terms the experts said they would use most often

Annex 2.2.5

Table 5: Terms extracted from the questionnaire

Based on the suggested terms and concepts, all three partners deduced additional
changes to their vocabularies as shown in table 6.
CCCCC conducted another mapping exercise (see Annex 2.3.1) to determine where user
needs were already covered by its taxonomy, and where concepts needed to be adjusted
or added to address them more accurately.
REEEP first scanned the terms from the survey results and checked for such concepts
and terms that are already part of the REEEP thesaurus; this was supported by an
automated comparison. Then relevant terms were included as synonyms were
appropriate. New concepts not yet part of the REEEP vocabulary were selected based
on meaningfulness and usefulness for REEEP’s domain and included as new concepts.
Those new concepts were mapped to suitable hypernyms and connected to related
established concepts within the structure.
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SPREP scanned the list of expert terms and conducted an informal mapping exercise to
determine whether any new concepts needed to be added to its vocabulary. Where
expert terms were too general in nature (not specifically related to the climate change
domain) they were not added. Where expert terms were considered too narrow or
specific in nature for the SPREP vocabulary, they were added instead to the SPREP
Glossary (a separate product available on the Pacific Climate Change Portal that
provides definitions for a large number of climate change and disaster risk management
terms) if they were not already included there. In this way analysis of the experts’
questionnaire results proved valuable in spite of the fact that it led to few changes to the
SPREP vocabulary.
Partner

Updates to concepts

New concepts

CCCCC

1410 Adaptation Economics &
Finance => 1410 Adaptation
Economics & Climate Finance

1173 Water-Energy-Food Nexus
1195 Loss and Damage
1320 Solar Energy
1323 Clean Energy
1324 Biomass
1334 intended nationally determined
contributions (INDC)
1335 private sector engagements
1336 Policies and Regulations
1337 Lessons Learned
1411 cost-benefit analysis
1452 Adaptation Options
1453 International Climate
negotiations
1454 private sector engagements
1165 Impacts on Ecosystems
1440a private sector engagements
1454 Lessons Learned
2437a Energy Use
2437b Energy Needs

1210 Greenhouse Gas
Inventory => 1210
Greenhouse Gas Emissions
1310 Low Carbon => 1310
Greenhouse Gas Emission
Reduction

SPREP

Natural Resources and the
Environment - Vegetation

Partner

Updates to concepts - New concepts
new synonyms
added

REEEP

GHG emission reduction
(emission reduction)
Biodiversity Protection
(biodiversity conservation)
climate change policy (explicit
climate policy)
Climate Change Risk
Management (climate risk
management)
carbon dioxide equivalent
(carbon units)

institutional stakeholders
market players
innovative sustainable business
models
private sector engagement
global negotiations
national climate change policies
compliance to environmental laws
successful projects
project proposals
implementation reports
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Additional
mappings

REEEP:>SPREP
● forests and
vegetation->
Natural
Resources and
the
Environment vegetation

final evaluations
national adaptation plan
intended nationally determined
contributions
status of energy access
current energy sources
state of global climate
community-centred approaches
power plant efficiency
solar regulations
GHG emission country profiles
resilience indicators
social impacts of climate change
Emissions gap report
climate resilient sustainable
development
downscaling climate models
avoided emissions
problems encountered
CPEIR Climate Public Expenditure
and Institutional Review
vulnerability assessment report
carbon impact
energy market
Climate Smart Agriculture
Ecological mapping
Table 6: The second round of changes to vocabularies to enhance coverage of the climate change domain, based on the
results from the experts’ questionnaire.

4. Summary
The comparative analysis as well as the use-case based questionnaire has allowed each
of the partners to substantially enhance their thesaurus with regards to knowledge in
the climate change domain. Mappings were determined to aid in the integration of the
three thesauri that will be provided online in their individual forms, interlinked and in
machine-readable linked open data formats.
The analysis has also produced a wealth of data beyond that, which can be useful for
further follow up activities in the use, further enhancement, linking and integration of
the thesauri. The exercise has also shown and explained the practical application of
different methods to enhance and integrate thesauri, and preparing their publication as
linked open data.
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Annexes
Annex 1: Analysis Data
Annex 1.1 to Annex 1.4: Comparative Mappings
For the initial versions of the vocabularies and the comparative mappings see data file
“Annex 1: Comparative Mappings.xlsx”.

CCCCC

SPREP

REEEP

Annex 1.2
CCCCC to SPREP

CCCCC
SPREP

Annex 1.1
SPREP to CCCCC

REEEP reduced
vocabulary

Annex 1.3
REEEP to CCCCC

Annex 1.4
REEEP to SPREP

How to read the tables: “X to Y” can be read as “Each term from vocabulary Y was compared with the
terms of vocabulary X, and it was documented to which term it fitted.” An entry in the table “SPREP to
CCCCC” shows the CCCCC term "1320 Technologies for Mitigation" in the first column, and the SPREP term
"soil carbon" in the second column. This means that a SPREP document categorized under the term "soil
carbon" can be found under the CCCCC term "1320 Technologies for Mitigation".

Annex 1.5: Concepts added to the REEEP thesaurus and their hyponyms
The REEEP thesaurus was extended to include such concepts that were found to be
missing in the initial gap analysis and to integrate additional synonyms which were
discovered during that process. Most new concepts could be included into the
established structure of the REEEP thesaurus, usually as a new narrower concept of an
established concept (hypernym) - shown in the table below.
A certain number of concepts was found to be unsuited for inclusion, mostly based on
their vague nature or for being considered outside the scope of the REEEP vocabulary
(N.A.). Since a large number of concepts could be included this allowed connecting
almost all concept from the CCCCC and SPREP vocabularies being mapped through
“sameAs” or “alsoSee” SKOS9 links back to the REEEP thesaurus. Such a connection can
be used by a search facility to discover relevant related concepts and thus it becomes
possible to suggest the end users more and better suited resources for the climate
change domain.

9 Simple Knowledge Organization System (SKOS)

https://en.wikipedia.org/wiki/Simple_Knowledge_Organization_System
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Concepts suggested by the CCCCC and SPREP
vocabularies that are added to REEEP
thesaurus

Associated hypernyms in REEEP
vocabulary

earthquakes

natural disasters

ocean acidification

climate change impacts on oceans and coastal
zones

shoreline monitoring

technologies for adaptation

economic and social statistics

socioeconomic statistics

tidal data and hydrography (2 separate concepts: tidal data hydrography)

hydrological data; tidal energy

geo data/geo information (pref label and alt label)

climate analysis

atmospheric observations

climate analysis

reference (cors) and coral reef (crews) stations

coral reef monitoring systems

space imaging

climate analysis

terrestrial/surface measurements (pref label and alt label)

climate analysis

climatological variables (means and averages)

old concept “variables” re-named “climatological
variables”

low carbon

N.A.

technologies for mitigation

mitigation strategies

technologies for adaptation

adaptation strategies

information technology

technologies for adaptation

knowledge management, clearinghouse mechanism

human capital,

knowledge, attitudes and practices study (kap)

N.A.

national adaptation strategy (nas)

adaptation policies and mechanisms

cooperation and community building
adaptation planning and practices (2 concepts)

adaptation options
climate risk management
disaster risk management
adaptation to floods

disaster management, flood management (2 separate concepts)
early warning systems

disaster risk management

coral reef nursery

coral reefs

coastal zone and ocean management

coasts; water sector

aquaculture

farming practices

rivers, wetlands and watersheds

ecosystems

built environment and cultural heritage

urban development

national park management

national parks

technology

N.A.

transportation, aviation and shipping

energy efficient transport

risks

risk management

culture and traditional knowledge

already includes traditional knowledge

cultural heritage and preservation

already includes both concepts

culture

N.A.

language

N.A.

religion and belief systems

N.A.

traditional ecological knowledge

traditional knowledge
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disaster preparedness

disaster management

disaster relief

disaster management

disaster response

disaster management

geological hazard

natural hazards

hydro-meteorological hazard

natural hazards

adult education

formal education

community education

formal education

literacy

formal education

preschool education

formal education

schools

formal education

secondary education

formal education

teachers and teaching

N.A.

tertiary education

formal education

vocational education

formal education

unemployment

economic dimension of Green Growth

wages

jobs

working conditions

sustainable job creation

low carbon energy

syn of Clean energy

climate negotiations

alt label conference of parties

communicable diseases

diseases

disease prevention and control

diseases

mental health

human health

non-communicable diseases

diseases

nutrition

food security

public health

climate change impacts on human health and
safety

rural settlements

rural development

urban planning

urban development

urban settlements

urban development

waste management

sectors for sustainable development

information management

communicating climate information

geographical information systems

geo data

information technology

N.A.

knowledge management

human capital

tides

lunar energy

air quality

air pollution

ecology and ecosystems

N.A.

habitat restoration

biodiversity conservation

inland waters

rivers, wetlands and watersheds

land forms and cartography

N.A.

islands

N.A.

soils

soil management

wildlife

biodiversity

population and demographics

N.A.
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demography

N.A.

security and conflict

international development

conflict

N.A.

international relations

international development

human rights

development objectives

poverty

economic development

social conditions

N.A.

social services

N.A.

women

N.A.

youth

N.A.

water treatment

access to water
Table 4: Terms added to the REEEP vocabulary and their hyponyms

Annex 2: Questionnaire and Results
Annex 2.1: Questionnaire
For list of experts invited to participate see data file “Annex 2.1 - Participants.docx”.
For questionnaire see data file “Annex 2.1 - Questionnaire.pdf”
Annex 2.2.: Questionnaire Results
Annex 2.2.1: Responses
For responses from the participants see data file “Annex 2.2.1 - Responses.xlsx”.
Annex 2.2.2 to 2.2.6: Suggested Search Terms
For the lists of terms suggested by the respondents see data file “Annex 2.2.2ff Suggested Terms.xlsx”.
Terms suggested by the experts

Location

In your primary field of work, which climate change topics are
most important to you?

Annex 2.2.2

What are the climate change related topics that you search
information for most often?

Annex 2.2.3

When thinking about documents that your colleagues from
another region may have (e.g. Caribbean, Pacific, Europe),
which topics would you be interested in the most?

Annex 2.2.4

Please list the search terms that you most often use when
searching online.

Annex 2.2.5

In each of [these] four cases, which search terms would you
likely use to find such information online?

Annex 2.2.6
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The following tag clouds give an overall indication of the interests of the experts.

“What are the climate change related topics that you search information for most often?”

“When thinking about documents that your colleagues from another region may have (e.g. Caribbean,
Pacific, Europe), which topics would you be interested in the most? “
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“Please list the search terms that you most often use when searching online.”

Annex 2.2.7: Mapping expert terms to the CCCCC taxonomy

For a table with mappings of the questionnaire terms to the CCCCC taxonomy see data
file “Annex 2.3.1 - Mapping Survey to CCCCC.xlsx”.
This table was used to identify the terms to enhance the CCCCC taxonomy, as noted in
table 6.

Annex 3: Enhanced vocabularies
For a table with the final enhanced versions of the vocabularies see data file “Annex 3.1 Enhanced Vocabularies.xlsx” and “Annex 3.2 - CCCCC Taxonomy V4.1.pdf”.
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