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Background 
 
Disaster risks are increasing as more people and assets are concentrated in areas of high 
risk. When a disaster happens, it sets back socio-economic development by years if not 
decades, particularly in the less developed countries. 
 
Since 1970, the world’s population has grown by 87%. During the same time, the 
proportion of people living in flood-prone river basins increased by 114% and on 
cyclone-exposed coastlines by 192%. Rapid urbanization will increase exposure to 
natural hazards, especially in coastal zones.1 Since the year 2000, deaths related to 
natural hazards have exceeded 1.1 million; and over 2.7 billion people have been 
affected. Another concern is the economic impact of disasters. Over the last 12 years 
USD 1.3 trillion has been lost to disasters. The trend is rising and now exceeds, on 
average, USD 100 million per year over the last decade.2 According to OECD, the risk of 
losing wealth in weather-related disasters is now outstripping the rate at which the 
wealth itself is being created. The 2011 floods in Thailand similarly led to an estimated 
2.5% drop in global industrial production and caused damages of USD 40 billion.3 On the 
other hand, in Africa, droughts have led to the highest proportion of deaths, 97% of all 
lives lost to hydro-meteorological and climate related disasters. Droughts in the United 
States of America from 2000 – 2011 have caused an estimated 13.7 billion USD in 
economic losses. 
 
According to the latest Intergovernmental Panel on Climate Change’s (IPCC) special 
report “Managing the Risks of Extreme Events and Disasters to Advance Climate Change 
Adaptation (SREX)” the frequency and severity of a number of hydro-meteorological 
hazards are on the rise, posing challenges to sustainable development and building 
resilience in both developing and developed nations.4 
 

                                           
1 United Nations Office for Disaster Risk Reduction, Global Assessment Report 2011: Revealing 
Risk, Redefining Development (Geneva, 2011) 
2 EM-DAT, The International Database (CRED), available at http://www.emdat.be/  
3 United Nations Economic and Social Commission for Asia and the Pacific, Economic and 
Social Survey of Asia and the Pacific 2011 -Sustaining Dynamism and Inclusive Development: 
Connectivity in the Region and Productively Capacity in Least Developed Countries (Bangkok, 
2011)  
4 Sources: IPCC Fourth Assessment Report: Climate Change 2007 (AR4): 
https://www.ipcc.ch/publications_and_data/publications_and_data_reports.shtml#1 & IPCC report 
on Managing the Risks of Extreme Events and Disasters to Advance Climate Change Adaptation: 
https://www.ipcc.ch/publications_and_data/publications_and_data_reports.shtml#SREX  
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The Sendai Framework for DRR 2015-20305 had the following outcome: “The substantial 
reduction of disaster risk and losses in lives, livelihoods and health and in the economic, 
physical, social, cultural and environmental assets of persons, businesses, communities 
and countries.”  
 
The draft Sustainable Development Goals (SDG) targets and indicators proposed by the 
Open Working Group on Sustainable Development Goals (SDGs) in its 12 August 2014 
report to the UN General Assembly6 include: 
 

 “1.5 By 2030, build the resilience of the poor and those in vulnerable situations 
and reduce their exposure and vulnerability to climate-related extreme events 
and other economic, social and environmental shocks and disasters“; 

 “11.5 By 2030, significantly reduce the number of deaths and the number of 
people affected and decrease by [x] per cent the economic losses relative to 
gross domestic product caused by disasters, including water-related disasters, 
with a focus on protecting the poor and people in vulnerable situations”; 

 “13 Take urgent action to combat climate change and its impacts 
*(Acknowledging that the UNFCCC is the primary international, intergovernmental 
forum for negotiating the global response to climate change)”; and,  

 “13.1 Strengthen resilience and adaptive capacity to climate hazards and natural 
disasters in all countries”. 

 
The Warsaw International Mechanism for Loss and Damage associated with Climate 
Change Impacts was framed at the UNFCCC 18th meeting of the Conference of Parties 
(COP 18)7. The COP 18 decision was followed the following year by a decision to 
establish a formal mechanism at COP 19.8   
 
The COP 18 decision takes note of “the relevant knowledge and ongoing work outside of 
the Convention, including the Special Report of the Intergovernmental Panel on Climate 
Change, Managing the Risks of Extreme Events and Disasters to Advance Climate 
Change Adaptation, the Global Assessment Report on Disaster Risk Reduction, the Hyogo 
Framework for Action, and the Global Framework for Climate Services of the World 
Meteorological Organization”. It invites all Parties to the Convention to enhance action on 
addressing loss and damage including through, “the systematic observation of, and data 
collection on, the impacts of climate change, in particular slow onset impacts, and 
accounting for losses” and “enhancing access to, sharing and the use of data, at the 
regional, national and subnational levels, on a voluntary basis, to facilitate the 
assessment and management of climate-related risk”. 
 
The COP 19 decision stipulates, “that the Warsaw International Mechanism shall fulfil the 
role under the Convention of promoting the implementation of approaches to address 
loss and damage associated with the adverse effects of climate change, pursuant to 
decision 3/CP.18, in a comprehensive, integrated and coherent manner” including 
through “collection, sharing, management and use of relevant data and information”. As 
one of its six primary functions the Warsaw Mechanism is expected to “promote the 
development of, and compile, analyse, synthesize and review information”. The decision, 
“Also invites Parties to work through the United Nations and other relevant institutions, 
specialized agencies and processes, as appropriate, to promote coherence at all levels in 
approaches relevant to addressing loss and damage associated with the adverse effects 
of climate change, including extreme events and slow onset events”.  
                                           
5 http://www.unisdr.org/we/coordinate/sendai-framework  
6 http://www.un.org/ga/search/view_doc.asp?symbol=A/68/970&Lang=E  
7 http://unfccc.int/resource/docs/2012/cop18/eng/08a01.pdf#page=21  
8 http://unfccc.int/resource/docs/2013/cop19/eng/10a01.pdf#page=6  
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Systematically collected and catalogued data on extreme events and on-going changes 
in slow-onset climatic indicators is a pre-requisite for tracking associated losses and 
damage. These data and data on associated losses and damages provide a fundamental 
evidence base for the Warsaw Mechanism and the Sendai Framework’s implementation 
and monitoring of their targets and expected outcomes. 
 
WMO has a central role to play in addressing the Sendai Framework Priorities. Events of 
hydrometeorological origin trigger the large majority of disasters (Figure 1). Between 
2005 and 2014 alone, 83% of recorded disasters, 39% of recorded deaths, and 95% of 
the recorded total affected population were linked to hydrometeorological hazards, such 
as tropical cyclones, storms, floods, droughts, heat waves, cold waves, and wildfires. 
 

 
Figure 1: Distribution of the reported impact of natural hazards by subgroup, globally (1970–2014), 
(https://www.wmo.int/wcdrr/post_2015_drr) 

In 2015 the 17th WMO Congress (Cg-17), in its consideration of WMO disaster risk 
reduction services (agenda item 3.2), noted the emphasis of The Sendai Framework on 
the need for understanding of hazard risk, including hazard characteristics. In that 
connection, Congress emphasized the need for systematic characterization and 
cataloguing of extreme weather and climate events in a form that allows data on losses 
and damage to be cross-referenced to the phenomena and adopted Resolution 9 to 
“standardize weather, water, climate, space weather and other related environmental 
hazard and risk information and to develop identifiers for cataloguing weather, water and 
climate extreme events”. Cg-17 further requested the WMO Executive Council (EC) to 
provide oversight and CBS to develop a proposal on standardized identifiers, in 
collaboration with all technical commissions (TCs) and regional associations (RAs), for 
consideration by the EC. 
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Perspectives on Hazard Event Cataloguing 
 
The need to consistently characterize and catalogue hazards related to extreme weather 
and climate events had been recognized by many of the WMO's Technical Commissions 
prior to Cg-17's Resolution 9, as well as by many NMHSs, other UN agencies, research 
bodies and the private sector (e.g. insurance companies). In the absence of a clear 
standard from an appropriate standards building authority (such as WMO), many of 
these external bodies have independently developed databases and procedures to record 
extreme weather and climate events and their impacts for specific purposes. 
 
The resulting landscape of databases of hazardous events is complex. However, in 
conceptual terms the databases can be divided into two categories: 1) Databases that 
focus on the meteorological characteristics of hazardous events, e.g. tropical cyclones or 
on departures from climatological norms, such as drought; and 2) Databases that tend 
to be focused on the human and economic toll of a disaster but also include 
hydrometeorological attributes such as hazard type (including hierarchy of the hazard), 
strength, etc. 
 
An example from the meteorological perspective is the climatology of heat or cold 
waves. Many NMHSs warn of heat/cold waves based on a defined period of consecutive 
days above/below the 90th/10th percentile from the maximum temperature climatology, 
and will catalogue events based on those thresholds. Similarly, national and regional 
tropical cyclone databases require the meteorological definition involving maximum 
winds and thermal structure to be satisfied before a system can be entered into the 
database. Meteorological or statistical thresholds/definitions exist for all weather and 
climate hazards, although there is some variation between NMHSs for many hazards. 
 
In contrast, consider the three widely known global natural disaster loss/damage 
databases: Munich Re’s NatCatSERVICE; EM-DAT, maintained by CRED; and Swiss Re’s 
Sigma. Munich Re and CRED categorize natural disasters using a common hierarchy 
which assigns events to meteorological, climatological or hydrological groups which 
contain hazard types and sub-types. Swiss Re’s Sigma database employs a similar list of 
hazard types. However, the criteria for including an event in all three databases are 
purely loss-based. For EM-DAT the thresholds are: 10 or more deaths; 100 or more 
injured; or declaration of a state of emergency. For NatCatSERVICE the threshold is any 
property damage or any person injured or killed. Sigma requires 20 dead or missing, 50 
injured, 2000 homeless or total losses exceeding a value which is indexed each year for 
inflation. 
 
In recent years countries have begun to systematically catalogue disaster-related losses 
and damages. Damage and loss databases have been established in over 80 countries as 
a means of tracking progress on implementation of the Sendai Framework, the SDGs, 
and the UNFCCC Warsaw International Mechanism. 
 
The perspectives could be summarized as phenomenon- or impact-focused. The two 
perspectives are not incompatible and can be complementary provided that the data 
fields recorded are sufficient to correctly link the loss and damage records with the 
meteorological events which caused the damage. 
 
Status and Gaps 
 
As noted above, there are many databases containing disaster information in existence, 
whether based on losses or meteorological thresholds, ranging in scope from sub-
national to global. Annex 1 provides a brief summary of relevant current activities, 
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drawing in particular on the UNDP’s 2013 review9 of almost 60 global, regional and 
national hazard databases, and the outcomes of the 2013 First Technical Workshop on 
Standards for Hazard Monitoring, Databases, Metadata and Analysis Techniques to 
Support Risk Assessment. 
 
WMO, through its Technical Commissions has already been active in addressing aspects 
of the characterizing and cataloguing issue, as can be seen in summary form in Table 1. 
 
Table 1: WMO activities and publications relevant to characterizing and cataloguing extreme events 

TC/Programme Activity/Publication Timeline 
DRR Expert Advisory Group on Hazard and Risk Assessment 

(EAG-HRA) 
Meeting 
Dec 2015 

DRR Atlas of Mortality and Economic Losses from Climate 
Extremes 1970-2012  

Published 
2014 

DRR Capacity Assessment of National Meteorological and 
Hydrological Services in Support of Disaster Risk 
Reduction 

Completed 
2006 

CCl Task Team on Definition of Extreme Weather and 
Climate Events  
(TT-DEWCE) 

 

CCl Expert Team on Climate Risk and Sector-specific 
Indices (ET CRSCI) 

 

CCl Guidelines on analysis of extremes in a changing 
climate in support of informed decisions for adaptation, 
(WMO-TD No. 1500) 

Published 
2009 

CCl Specifications & guidelines on climate data 
management systems 
(WMO No.1131 & WMO-TD 1376) 

Published 
2014 & 
2007 

CHy Conducting Flood Loss Assessments (Integrated Flood 
Management Tools Series No. 2) 

Published 
2013 

CHy International Glossary of Hydrology 
(WMO No. 385) 

Published 
2012 

CAgM Catalogue of Definitions of Drought, with the Global 
Water Partnership 

 

 International Meteorological Vocabulary (WMO No.182) 1983 
 WMO Hazard Definitions 

http://public.wmo.int/en/our-mandate/focus-
areas/natural-hazards-and-disaster-risk-reduction   

2016 

 WMO concept paper on loss and damage accounting 
for UNFCCC COP20: 
http://www.wmo.int/pages/prog/drr/transfer/WMO 
concept paper on loss and damage accounting for 
UNFCCC COP20_en.docx    

2014 

 
The UNDP Review, the First Technical Workshop and the meeting of DRR Focal Points of 
Technical Commissions and Programmes (DRR FP TC-TP) which followed, clearly 
identified the priority areas for improvement in hazard data cataloguing. 
 
Issues identified as affecting country‐level databases (UNDP 2013) include: 
 

• Many parameters, some with unclear definitions (“affected,” “victims”) 
                                           
9 Bureau for Crisis Prevention and Recovery, United Nations Development Programme, 2013, A 
comparative review of country-level and regional disaster loss and damage databases. 
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• Inconsistent economic valuation of physical damages and losses 
• Lack of differentiation between zero (no losses) and missing values (no 

information) 
• Attribution of losses in localities to local secondary hazards without ability to 

aggregate losses associated with a larger‐scale, primary hazard 
• Lack of application of a standardizing indexing system. 

 
The First Technical Workshop identified the following three broad areas in disaster loss 
and damage data that would benefit from further standardization10: 
 

1) improved standards for identifying and characterizing different types of hazard 
events 

2) procedures for more systematic official designation of hazard events in real‐time, 
and 

3) the integration of hazard‐related standards with other standards, such as of event 
indexing (e.g. GLIDE (Figure 2)), standardization of core loss data parameters, 
economic valuation methodologies, etc.  

 
Annex 1 discusses some of the event indices in current use. None have universal 
application, although GLIDE is widely used and provides useful lessons on the 
characteristics of the universal event identifier which is required. The main difficulty 
which GLIDE, and other identifiers face is the complexity of real-world hazards, in which 
a cascade of hyrdrometeorological phenomena can occur. For example, a typhoon can 
cause wind damage in some locations, and heavy rainfall in others, resulting in flooding 
in one area and landslides in another. Another approach, used by EM-DAT, is to employ 
a simple sequential number and record hazard type information separately within the 
database record for that event.  
 

 
Figure 2: The GLobal Disaster Identifier (GLIDE) system for unambiguous identification of disaster 
events (http://www.glidenumber.net/) 

 
Selected issues related to the implementation of Resolution 9 
 
NMHSs are national services that have been assigned specific duties for the collection, 
processing and archiving of systematic climate data, including providing access to the 
resulting data and related information. They are responsible for a network of observing 
systems whose data are exchanged among the international community using a well-
coordinated and standardized communication system. NMHSs have a long history of 
recording weather and hydrological observations. Compiled over a long period of time, 
these observations provide the climatology of the concerned locations. They are also an 
integral input to the Global Observing System, which consists of a global network of 
observations over land, sea and in the atmosphere. Data archived by NMHSs are used in 

                                           
10 Di Mauro M., UNISDR; L. McLean and D. Guha‐Sapir, CRED; A. Wirtz and J. Eichner, Munich Re; 
M. Dilley, UNDP, 2013, Risk Information Issues and Needs: An Overview. Link: 
http://www.wmo.int/pages/prog/drr/projects/Thematic/HazardRisk/2013-10-TC-Prog-FP-
Meeting/documents/Doc%206%20-
%20Risk%20information%20issues%20and%20needs%20synthesis%20paper.pdf  
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the publication of the WMO Statement on the Status of the Global Climate and underpin 
a wide variety of climate diagnostics providing a deeper understanding of climate 
variability and change and associated processes. 
 
The NMHSs’ role is also central in forecasting and warning of hazardous 
hydrometeorological events, so that in addition to recording weather and climatological 
observations, most NMHSs also record those events which result in the issuance of 
warnings. 
 
Resolution 9 (Cg-17) will facilitate characterization and cataloguing extreme weather and 
climate events, leveraging the existing roles and processes of NMHSs in recording data 
and warning of extremes. WMO’s TCs have been tasked to develop the required 
standards. 
 
The implementation of Resolution 9 (Cg-17) will lead to an ability to identify hazard 
events with a unique identifier (regional / global) and archive hazard-specific information 
(local/national) in terms of magnitude/intensity, duration, location, temporal and spatial 
variability (georeferencing). Design of the identifiers and the other data fields must 
facilitate linking to the loss/damage data of the non-WMO databases containing loss and 
damage data which are already well established. The result should be a catalogue which 
is applicable at national scale but standardized so that data can be aggregated regionally 
and globally. 
 
The main elements should include: 
 

1. NMHS existing processes for issuance of warnings of hazardous events to form the 
trigger for recording of hazard data, in a standardized form. 

2. Acceptance of differing hazard definitions/thresholds among NMHSs, provided the 
local definitions are linked to the database records. 

3. Expectation that standardization of hazard definitions should continue over time. 
4. Cataloguing of events after they have occurred and assignment of unique 

identifiers to each. 
5. Regional collation of NMHS hazard data is necessary, and should involve 

assignment of unique identifiers for transboundary events. 
6. WMO hazard catalogues must facilitate linking of events with corresponding 

loss/damage databases maintained by other agencies and the private sector. 
 
These measures are a natural addition to the existing operational cycle between NMHS 
and Disaster Management Office (DMO) of issuance of event forecast/advisory by NMHS, 
reception of the advisory by DMO, DMO response actions if any, event occurrence, loss 
and damage and feedback. With the addition of a regional authority to ensure 
aggregation of events with the same primary cause(s), the cataloguing system would 
result in the building up of standardized extreme event databases with clear cross-
references to loss and damage events. 
 
A scenario similar to that proposed here is being considered between the NMHS and 
DMO of Peru, as discussed recently at the workshop on Systemization of Information on 
Damages and Losses Associated with Extreme Hydro-meteorological Events (November 
2015, Arequipa, Peru). 
 
The Way Forward – Challenges and Process 
 
Systematic characterization and cataloguing of extreme weather and climate events will 
require the resolution of several issues and agreement on technical details. Without 



EC WG/DRR-I(2016)/Inf. 4.4(c), p. 8 
 

jumping to the detailed specification of a solution here, the following items are proposed 
as core issues to be addressed as part of the process leading to a working solution: 
 
1. List of Hazard Types 
 
Cg-17 decided (Resolution 9) to “standardize weather, water, climate, space weather 
and other related environmental hazard and risk information and to develop identifiers 
for cataloguing weather, water and climate extreme events”. The scope of the resolution 
is comprehensive in terms of the general types of events to be identified in a standard 
manner. 
 
Within the general types there are many specific hazards, and there are varied 
approaches to selecting and categorizing those hazards in the many loss/damage 
databases which are currently in use, as discussed in Annex 1. It may be necessary to 
prioritise the list of hazard types so that in its initial stages the WMO system can focus 
on a sub-set of the more common or destructive hazards. 
 
2. Hazard Definitions 
 
Hydrometeorological hazard definitions vary to some extent between NMHSs. Issuance 
of warnings is necessarily based on thresholds which reflect local vulnerability and advice 
from disaster management agencies. These variations can pose some difficulties for 
regional aggregation of transboundary events and subsequent risk assessments. 
However, while progress is likely to made in standardizing definitions over time, the 
cataloguing system can operate in the interim with variations in definitions, provided 
local definitions and thresholds are recorded as metadata in the catalogue. 
 
3. Data Types 
 
The essential data types which are required to ensure that events can be recognized and 
matched between different databases are reasonably obvious in broad terms, but will 
require careful specification in the WMO system to ensure maximum utility and ease of 
cross-referencing. In addition, standards for data quality control will need to be 
established, and existing databases reviewed to identify gaps. The broader risk 
assessment community can help in specifying what records need to be kept. 
 
The basic data types are: 
 

 Time and duration of event – Beginning and end times are required. There is 
variation between NMHSs on many definitions, so the database must include 
information on the hazard definitions and/or thresholds used by the NMHS 
creating the record. 

 Geographic location of event – Ideally, affected locations and areas will be 
specified. The form of the geo-referencing should be standardized. 

 Type of event – As discussed above, definitions and thresholds for the different 
hazard types must be documented. Differences in definition between NMHSs can 
be managed, provided each database includes metadata on the local definitions. It 
is hoped that in the future progress will be made on standardizing definitions. 

 Intensity of the event – Many hazards have established meteorological intensity 
scales which should be included in the event records where appropriate. In some 
cases intensity can be best measured by departure from normal. Where possible it 
is desirable to also record return period estimates for each event. 

 Hydro-meteorological parameters – For some hazards there will be parameters 
other than simple intensity which would add to the full characterization of the 
event, e.g. central pressure and radius of maximum winds of tropical cyclones. 
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 Event Identifier – See the discussion below. 
 Loss and damage information – NMHSs are not the primary source for 

loss/damage data, but frequently have close contact with disaster management 
agencies and others who are. It is imperative, therefore, for NMHSs to work jointly 
with the designated authorities responsible for collecting and cataloguing data on 
event-related damages and losses to ensure that the latter are correctly linked to 
the hydro-meteorological events with which they are associated. 

 
4. Triggering Mechanism  
 
Systematic cataloguing of extreme weather and climate events is more likely to be 
successful if the procedures involved in creating the catalogue can be readily 
incorporated into existing routine processes. Many existing databases are badly 
incomplete, with many periods containing no entries and many entries containing little 
data. Since it is one of the highest priority activities of NMHSs to issue warnings of 
hazardous weather, water and climate events, utilising the issuance of a warning as the 
trigger for recording a hazard event may be a successful means of ensuring reliable 
populating of the hazard catalogue. 
 
As noted above in the discussion of the types of extreme weather and climate to be 
catalogued and their definitions, NMHSs will vary in their definition of meteorological 
hazards and in the thresholds employed in issuing warnings. Provided those local 
definitions are documented and available as metadata, the differences between NMHSs 
can be managed in the collation of their warning events into a hazard catalogue at the 
regional scale. During the collation stage, which might be carried out by an Regional 
Specialized Meteorological Centre (RSMC) or Regional Climate Centre (RCC), unique 
extreme event identifiers could be applied, while retaining a link to a local event/warning 
identifier. In this way, transboundary events would be recognized as having a single 
source, such as a typhoon, while retaining information on national-scale specific hazards, 
such as flooding and damaging winds. 
 
5. Unique Event Identifiers 
 
All existing databases include a unique event identifier, with varying amounts of encoded 
information. For example: MunichRe employs a number of the form MRyyyyXnnn, where 
X indicates the disaster group (geophysical, meteorological, hydrological, climatological) 
and nnn is a sequential number within the year yyyy. EM-DAT uses a simple “DISNO” of 
the form yyyynnnn, where nnnn is a sequential number within the year yyyy. The GLIDE 
number is another example, which attempts to encode considerably more information in 
the identifier, e.g. EQ-2015-000001-AUS-001. Careful consideration must be given to 
the form of the identifier to be used. 
 
6. Governance Mechanism and Quality Control 
 
Assigning event identifiers and ensuring consistent quality in the event data recorded in 
the catalogue will require some form of governance mechanism. Since trans-boundary 
identification of hazards is an essential characteristic of the system, some form of 
regional governance is likely to be needed. The existing regional framework within WMO, 
including RSMCs and RCCs, may be of use in establishing a practical governance 
mechanism for the identifiers, and for the collation of data from NMHSs. 
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7. Regionalizing Event Data 
 
Extreme event data should be stored by NMHSs whenever agreed thresholds are 
crossed. Local identifiers can be assigned to those records, but the catalogue will require 
regional aggregation to be carried out, possibly by RSMCs or RCCs. This will involve 
assigning identifiers which allow complex hazard cascades to be linked correctly to 
events. 
 
8. Manuals, Guidelines and Standards  
 
An essential step in implementing and maintaining a catalogue will be the creation of 
documentation describing the operational processes to be followed by NMHSs and others 
and the standards to be applied in database structure, quality control, timeliness, 
resolution, etc. Some existing guidelines and standards will also need to be updated. 
 
9. Training 
 
Although the proposal is to leverage existing processes in NHMSs as much as possible, 
some additional actions will be required at several stages in the cataloguing process. 
Training for those involved will therefore be essential to ensure the quality of the 
catalogue. 
 
10. Loss/Damage Data Custodians 
 
The value of the proposed WMO catalogue of extreme weather, water and climate events 
lies in its application to risk assessment. That application depends on linking the 
meteorological data to loss and damage data, which is usually collected and stored by 
agencies other than NMHSs. In order to maximize the utility of the catalogue it will be 
necessary to strengthen the two-way relationship with the custodians of loss/damage 
data. 
 
Assorted related resources and activities 
 
Global Databases 
 
There are four11 well-known global disaster databases: 
 

 NatCatSERVICE12 operated by Munich Reinsurance (Munich RE) 
 Sigma13 operated by Swiss Re 
 Emergency Events Database (EM-DAT)14, operated by the Centre for Research on 

the Epidemiology of Disasters (CRED) 
 Global disaster identifier (GLIDE15) database, maintained by the Asian Disaster 

Reduction Center (ADRC) 
 
Figure A1 illustrates one type of trend analysis for a single hazard type which the global 
databases facilitate. 
                                           
11 A global disaster database project maintained by the University of Richmond was cited in the 
UNDP review in 2013, but links to that project are no longer active. 
12 http://www.munichre.com/en/reinsurance/business/ non-
life/georisks/natcatservice/default.aspx 
13 SwissRe, 2015, Natural catastrophes and man-made disasters in 2014: convective and winter 
storms generate most losses, Sigma No.2/2015. Link: 
http://www.swissre.com/sigma/?year=2015#inline  
14 http://www.emdat.be/ 
15 http://www.glidenumber.net/ 
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Figure A1: Severe convective storm-related insured losses as % of all-weather event losses, from 
SwissRe analysis of Sigma data. 

 
Regional Databases 
 
UNDP’s 2013 review of loss databases was only able to identify two regional-scope 
databases which met the review’s requirements for metadata, both being in the 
Americas. In contrast, 50 national databases were able to be reviewed. When the 
transboundary nature of many natural hazards is considered, the lack of regional-scale 
databases is clearly a major deficiency. 
 
However, the review notes that of the 57 regional, national and sub-national databases 
analyzed, 45 use a common format: DesInventar16. This suggests that inter-comparisons 
and merging of national databases may be feasible, depending on the data entry and 
quality control procedures employed in each country. DesInventar, initiated in 1994 by 
de Estudios Sociales en Prevención de Desastres en América Latina (La RED), was 
developed to facilitate the collection of historical disaster loss data in a systematic and 
homogeneous manner at a low administrative level based on a pre-defined set of 
definitions and classifications. 
 
Looking beyond loss databases, many more regional collections and analyses of extreme 
event information can be identified. Some current activities and developments are: 
 

 Caribbean Climate Impacts Database (CCID) operated by the Caribbean 
Institute for Meteorology & Hydrology in its role as a WMO Regional Climate 
Centre (RCC). 
Records flood, drought, hurricane and heatwave impact data. 
(http://rcc.cimh.edu.bb/cid/) 

 KRONER17 – Knowledge Database on European Climate Extremes operated by 
Deutsche Wetterdienst (DWD), utilizing EM-DAT and GLIDE inputs, among others. 

                                           
16 http://www.DesInventar.net/methodology.html 
17 Körber M., A. Walter & K. Friedrich, 2015, An inter-operable knowledge data base for regional 
weather and climate events, UNECE Expert Forum. Link: 
https://www.google.ch/url?sa=t&rct=j&q=&esrc=s&source=web&cd=2&cad=rja&uact=8&ved=0a
hUKEwi_y8_vrOvLAhVIMZoKHUhUAVAQFggiMAE&url=https%3A%2F%2Fwww.unece.org%2Ffilead
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Figure A2: KRONER Extreme Events Viewer (Körber et al, 2015) 

 “A new physically based stochastic event catalog for hail in Europe” 18 - An 
example of the use of remote sensing (satellite cloud-top temperature 
measurements) combined with damage reports from hail events, to generate an 
event catalogue for hail in a consistent manner across Europe. 

 

 
 

Figure A3: Map showing the number of footprints of hail events for maximum hailstone size > 0.69 
cm on a 0.1" grid, from Punge et al, 2015. 

                                                                                                                                   
min%2FDAM%2Fstats%2Fdocuments%2Fece%2Fces%2Fge.33%2F2015%2Fmtg2%2FSession_6_
_K%25C3%25B6rber.ppt&usg=AFQjCNEB4GNgMJz5jFJuNt0mi7QEqIm4PQ  
18 H. J. Punge, K. M. Bedka, M. Kunz, A. Werner, 2014, A new physically based stochastic event 
catalog for hail in Europe, Natural Hazards, Vol 73, Issue 3, pp1625-1645 
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 “Current Status and Best Practices for Disaster Loss Data recording in EU 
Member States”19 – An up-to-date summary and comparative analysis of the 
state of recording disaster loss data in European Union member states, carried out 
by the European Commission Joint Research Centre. The document includes very 
relevant suggestions on the type and form of data required from hazards 
databases to complement loss databases for risk assessment (see Figure A4). 

 

 
 

Figure A4: Information needs related to hazard identification for a loss data model, from De Groeve 
et al, 2014. 

 “Moving towards Harmonization of Disaster Data: A Study of Six Asian 
Databases”20 - A CRED Working Paper assessing and comparing loss databases 

                                           
19 De Groeve T, K Poljansek, D. Ehrlich & C. Corbane, 2014, Current Status and Best Practices for 
Disaster Loss Data recording in EU Member States, European Commission Joint Research Centre, 
JRC 92290. Link: 
http://www.google.ch/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ah
UKEwjguOCNrevLAhUrG5oKHUdrAM0QFggdMAA&url=http%3A%2F%2Fdrr.jrc.ec.europa.eu%2FPor
tals%2F0%2FLoss%2FJRC%2520SOTA%2520Loss%2520Report_11182014.pdf&usg=AFQjCNF1mf
V536y412mDCRVAbEPYgzKU9g  
20 R. Below, F. Vos and D. Guha-Sapir, 2010, Moving towards Harmonization of Disaster Data: A 
Study of Six Asian Databases, CRED Working Paper No. 272. Link: 
http://www.cred.be/sites/default/files/WP272.pdf  
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from six Asian countries. The analysis provides useful guidance on how to design 
hazard and loss databases to ensure comparability and inter-operability. 

 

 
 

Figure A5: Recommendations on database methodology to improve the visibility, accessibility, and 
applicability of disaster databases, from Below et al, 2010. 

 
National Databases 
 
As noted earlier, UNDP’s 2013 review considered 50 national loss databases which met 
the review’s requirements for metadata. Many other national loss databases exist and 
the variations in structure, management and quality control have been widely recognized 
as impediments to aggregation and interoperability. Nevertheless, some forms of 
database standardization have emerged, notably the DesInventar methodology, which is 
in widespread use, particularly in the Americas. 
 
One of the notable outcomes of the UNDP survey was the analysis of the use of a 
disaster event identification number. Only 12 of the 57 loss databases employed a 
unique disaster event number. The remainder assign an index number associated with 
the recorded losses which may be recorded separately for multiple administrative units. 
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Figure A6: Number of databases that use a disaster event identification number, from UNDP, 2013. 

Issues identified as affecting country‐level databases (UNDP 2013) include: 
 

 Many parameters, some with unclear definitions (“affected,” “victims”) 
 Inconsistent economic valuation of physical damages and losses 
 Lack of differentiation between zero (no losses) and missing values (no 

information) 
 Attribution of losses in localities to local secondary hazards without ability to 

aggregate 
 losses associated with a larger‐scale, primary hazard 
 Lack of application of a standardizing indexing system. 

 
Examples of good national practice in hazard databases were presented at the First 
Technical Workshop on Standards for Hazard Monitoring, Data, Metadata and Analysis to 
Support Risk Assessment, held in June 2013. The Workshop identified the following three 
broad areas in disaster loss and damage data that would benefit from further 
standardization21: 
 

1. improved standards for identifying and characterizing different types of hazard 
events; 

2. procedures for more systematic official designation of hazard events in real‐time; 
and, 

3. integration of hazard‐related standards with other standards, such as of event 
indexing (e.g. GLIDE), standardization of core loss data parameters, economic 
valuation methodologies, etc.  

 
Related WMO Activities and Publications 
 
Through its Technical Commissions and Programmes, WMO is active in addressing many 
elements of extreme event characterization and cataloguing. Some of the most relevant 
groups and publications are listed below: 
 

 DRR User Interface Expert Advisory Group on Hazard and Risk Analysis (EAG-HRA) 

                                           
21 Di Mauro M., UNISDR; L. McLean and D. Guha‐Sapir, CRED; A. Wirtz and J. Eichner, Munich Re; 
M. Dilley, UNDP, 2013, Risk Information Issues and Needs: An Overview. Link: 
http://www.wmo.int/pages/prog/drr/projects/Thematic/HazardRisk/2013-10-TC-Prog-FP-
Meeting/documents/Doc%206%20-
%20Risk%20information%20issues%20and%20needs%20synthesis%20paper.pdf 



EC WG/DRR-I(2016)/Inf. 4.4(c), p. 16 
 

 Atlas of Mortality and Economic Losses from Climate Extremes 1970-2012  
 (http://www.wmo.int/pages/prog/drr/transfer/2014.06.12-

WMO1123_Atlas_120614.pdf) 
 Capacity Assessment of National Meteorological and Hydrological Services in 

Support of Disaster Risk Reduction, 2008, WMO. 
 Development of a WMO Portal on DRR 
 CCl Task Team on Definition of Extreme Weather and Climate Events (TT-DEWCE) 

o Survey on the Definition of Extreme Weather and Climate Events 
 CCl Expert Team on Climate Risk and Sector-specific Indices (ET CRSCI) 
 Guidelines on analysis of extremes in a changing climate in support of informed 

decisions for adaptation, 2009, WMO-TD No. 1500 
 http://www.wmo.int/datastat/documents/WCDMP_72_TD_1500_en_1_1.pdf 
 Climate Data Management Systems (CDMSs) – 

https://www.wmo.int/pages/prog/wcp/wcdmp/CDM_3.php 
 Data rescue activities – https://www.wmo.int/pages/prog/wcp/wcdmp/CDM_2.php 
 SPI, Standardized Precipitation Index User Guide. World Meteorological 

Organization, 2012: M. Svoboda, M. Hayes and D. Wood. (WMO- No. 1090) 
 WMO No. 385: International Glossary of Hydrology 
 Conducting Flood Loss Assessments, 2013, WMO & GWP, Integrated Flood 

Management Tools Series No. 2 
 CAgM catalogue of definitions of drought, with Global Water Partnership. 
 WMO No. 182: International Meteorological Vocabulary 
 WMO Hazard Definitions: http://public.wmo.int/en/our-mandate/focus-

areas/natural-hazards-and-disaster-risk-reduction    
 
Gaps and Difficulties for the Application of Hazard Data to Risk Analysis 
 
Multiple “Unique” Identifiers 
 
The need for a unique identifier for every hazard event which results in a disaster has 
been widely recognized. In the absence of an established global authority to assign such 
identifiers database operators have developed identifiers which meet their specific needs, 
but which do not facilitate aggregation between databases. The Asian Disaster Reduction 
Centre (ADRC) developed the Global Identifier Number (GLIDE) as a potential universal 
identifier and it is now in use in many databases. However, several other identifiers 
remain in use at the global level, and most national-level databases employ local 
identifiers. Examples of the format of global identifiers in current use are: 
 

 MunichRe NatCatSERVICE: MR201511B001 (where A=Geophysical, 
B=Meteorological, C=Hydrological, D=Climatological). Encodes year, month, 
hazard group and sequential number. 

 CRED EM-DAT: DISNO 20150001. Encodes year and sequential number. 
 GLIDE: EQ-2015-000001-AUS-001. Encodes hazard group, year, sequential 

number, country, state/province (optional). 
 
The major problem facing GLIDE and other universal identifiers is the need to recognize 
the connection between cascading events (e.g., typhoon causing heavy rain causing 
flooding and landslides) so that correct aggregation can be carried out on the primary 
cause (typhoons), while still identifying specific impacts (landslides). 
 
Multiple Hazard Categorization Schemes 
 
Several existing loss/damage databases follow the Munich Re disaster type/sub-type 
categorization scheme. Although this scheme is not perfect (the defined peril families 
may not properly represent meteorological causal hierarchies), its use in the major 
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international loss databases requires that any new catalogue system must allow linkages 
to be made between the meteorological hazard records and the loss/damage records. 
WMO has identified approximately 70 event types to date (ref. Doc 4.4, Annex II), 
spanning weather, water, climate, and space weather. For each type of event published 
WMO definitions have been identified, where available and along with the relevant TCs 
for reviewing and verifying or updating these definitions. Additional reference material on 
event characterization – in terms of magnitude, location, duration and timing – has also 
been identified where possible. Once reviewed and compiled, the event types definitions 
and metrics can form the basis for guidance to Members to facilitate event cataloguing 
on a standardized basis. This guidance will be necessary to address the issue of 
cascading events such as a tropical cyclone leading to heavy rain, triggering flooding or 
landslides. 
 
Finally, a number of other difficulties affect the application of hazard data to risk 
analysis, including: 
 

 Standards for recording magnitude, duration, location and timing of all 
hydrometeorological hazards are required. 

 There is a need for guidelines in the application of hazard definition standards to 
guide official designation of hazard events in near real‐time. 

 Guidelines on the preparation of historical hazard databases are needed. 
 Impact reporting generally is seen to be difficult and of variable quality, requiring 

effective training and good internal coordination among government agencies and 
ministries. 

 


