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1 Introduction 

The WMO Executive Council at its 68th session (EC-68), following a recommendation of 
its EC Working Group on Disaster Risk Reduction (EC WG/DRR), decided to establish the 
WMO Inter-Programme Task Team on Cataloguing Extreme Weather, Water and Climate 
Events (IPTT-CWWCE) to coordinate the development of an organization-wide framework 
for the implementation of Resolution 9 of the 17th World Meteorological Congress (Cg-17, 
25 May to 12 June 2015, Geneva, Switzerland). As indicated in its Terms of Reference 
(ToR, see Annex I), the IPTT-CWWCE is co-chaired by a representative from the 
Commission for Basic Systems (CBS) and the Commission for Climatology (CCl) and 
comprised of experts from those technical commissions (TCs) that are working on 
various aspects related to the cataloguing and coding of extreme weather, water and 
climate events (see Annex II for the list of IPTT-CWWCE members and other participants 
of the Task Team’s first meeting). 

The objectives of the first Meeting of the IPTT-CWWCE were to: 

1) Refine the goal and concept for the implementation of Resolution 9 (Cg-17) which 
will leverage current activities into a sustainable global cataloguing system and 
produce recommendations for modification, as required, of WMO technical 
regulations, including manuals and guidelines, and the development of a WMO 
reference guide on global practices for cataloguing hazards and extremes and 
related information exchange; 

2) Plan how to work together towards this goal; and, 
3) Plot a course of action for the coming months. 

The agenda (Annex III) follows these objectives. Participants were invited to present and 
discuss how their respective WMO mechanism / initiative or country example can support 
the implementation of Resolution 9 (Cg-17). The discussion was structured according to 
a number of guiding questions contained in the agenda and was focused on the 
development of a demonstration project. 

2 Background 

In 2015 Cg-17, in its consideration of the WMO DRR services, noted the emphasis of the 
Sendai Framework for DRR 2015-2030 on the need for understanding of hazard risk, 
including hazard characteristics. In this regard, Cg-17 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 (Cg-17) through which it decided ”to standardize weather, 
water, climate, space weather and other related environmental hazard information”, 
including the development of identifiers for cataloguing extreme and high-impact 
weather, water and climate events. Cg-17 subsequently requested EC to provide 
oversight and CBS to develop a respective proposal, in collaboration with all TCs and 
regional associations (RAs), for consideration by the EC. These measures will promote 
interoperability among datasets and facilitate WMO Members’ efforts to assess risks and 
track (weather- and) climate-related loss and damage. When fully implemented, WMO 
will be able to offer its Members and the international community a standardized, 
continuously updated, global dataset of hazard and extreme event occurrences including 
the attribution to climate change, as stated by the 68th session of the EC (EC-68). 
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This resource will serve multiple specific and strategic purposes at national, regional and 
global levels. Data on event occurrences, linked to data associated with losses and 
damage, is a significant component for monitoring the implementation of the Sendai 
Framework for DRR 2015-2030 (e.g. targets a)-d)), the Sustainable Development Goals 
(SDGs, especially target 11.5), and the Paris Agreement under the United Nations 
Framework Convention on Climate Change (UNFCCC). Systematically catalogued data on 
event occurrences will improve the attribution of extreme weather events to the various 
climate drivers, such as the El Niño Southern Oscillation (ENSO) and to the influence of 
human-induced climate change. The capabilities will also facilitate preparedness and 
adaptation at all timescales and will provide quality assurance of these data, including 
the official designation/validation of extreme and/or high-impact events, archiving of 
event data and development of trend indices. Such data are also essential for research, 
(general) risk assessment and the insurance industry. 

In addition to establishing the IPTT-CWWCE, EC-68 noted that a number of WMO groups 
are currently working on various aspects related to Resolution 9 (Cg-17) such as expert 
teams of the TCs, including the CCl Task Team on Definition of Extreme Weather and 
Climate Events (TT-DEWCE) and Expert Team on Climate Risk and Sector-specific 
Indices (ET CRSCI), the CBS Task Team on Impact of Multi-Hazard Prediction and 
Communication (CBS TT-IMPACT) and WMO DRR User-Interface Working Group on 
Hazard and Risk Analysis (UI-WG HRA)1. A report2 detailing a number of WMO and 
international activities related to the Resolution 9 was produced for the 2015 Meeting of 
the UI-WG HRA.  

It is important to note that, from a WMO perspective, Resolution 9 (Cg-17) is focused on 
the role and mandate of the National Meteorological and Hydrological Services (NMHSs). 
While NMHSs can and in many cases do archive hazard information, it is not the 
mandate of the NMHSs to maintain an official national account of losses and damages 
(with some exceptions such as Indonesia) related to severe weather, water and climate 
events. The mandate for maintaining loss and damage information lies normally with 
another agency (such as the disaster risk management agency or the national office of 
statistics). To develop a database with both hazard events and impacts requires a 
partnership between the agency mandated to record loss and damage information and 
the NMHS.  

The scope of Resolution 9 (Cg-17) can be divided into two categories:  

1) Science-based: focused on the meteorological characteristics of hazardous events, 
e.g. tropical cyclones or on extreme departures from climatological norms, such 
as temperature and precipitation (e.g. drought). The trigger is threshold based on 
departure from normal; and, 

2) Loss & damage-based: focused on attribution of loss and damages to 
hydrometeorological attributes such as hazard type, time and spatial extent of 
the hazard. The trigger is impact based on loss of life and/or damage thresholds. 

Elements of an extreme weather, water and climate cataloguing system include: 

                                           

1 Until EC-68 in 2016 named “Expert Advisory Group on Hazard and Risk Analysis (WMO DRR UI-EAG HRA)” 
2 http://www.wmo.int/pages/prog/drr/events/2015HRA/documents/2015.12.09-Doc9-
ConceptCataloguingExtremeEvents_DRAFT.pdf  
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1. Requirements 
a. Hazard Types & Hierarchies 
b. Hazard Definitions 
c. Data Types 
d. Unique Event Identifiers 

2. Operational Procedures 
a. Event recording trigger mechanisms  
b. Governance & quality control 
c. Regionalizing event data 
d. Loss/damage data custodians & partners 

3. Implementation process 
a. Manuals and guidelines  
b. Training 

The Meeting emphasised the following: 
 Technological advancements over the past decade such as artificial intelligence / 

data mining provide an opportunity for the meteorological, hydrological and 
climate communities to better identify and catalogue extreme 
hydrometeorological events for use in the public and private sectors; 

 Standardization and harmonization of hazard information is a key component to 
ensure that all stakeholders are speaking the same language;  

 Hazard definitions and thresholds vary from country to country and region to 
region due varying climatic norms and geography. This provides significant 
challenges to standardization of terminology and thresholds. It is therefore, more 
important to harmonize these attributes and standardize where possible. For the 
purposes of this project, acceptance of different hazard definitions / thresholds 
among NMHSs is essential in its first phase;  

 Warnings provide an important proxy for identifying hazard events owing to the 
information they contain such as hazard, timespan of warning, spatial information 
that details area at risk, severity of the event, and related observations. They 
tend to be threshold based and sometimes also include impacts information; 

 To ensure that NMHSs, which are the authoritative voice on weather, water and 
climate hazards, continue to be relevant and continue to increase their visibility, 
they must ensure that extreme events related to these hazards are properly 
defined and categorized to enable loss and damage attributions to be made 
accurately; 

 There is a need to act now to facilitate extreme hazard event reporting / 
identification for monitoring implementation various international agreements 
such as the Sendai Framework Agreement. The United Nations (UN) agencies and 
loss and damage community has attributed, and is still attributing, loss and 
damage reports using non-standardized hazard and hazard event definitions such 
as the definition of hazards, weather hazard, climate hazard, event (e.g. what 
constitutes an event and when does it begin and end), etc. 

3 State of Play 

There are a number of active WMO expert groups from the TCs and TPs that are working 
on various aspects related to Resolution 9 including hazard definitions, databases, 
guidance documents. Additionally, a number of Members have experience in the 
development and maintenance of disaster databases that could be documented to help 
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others. Several of these were presented during the meeting (see the website for the 
respective presentations). More detailed information can be found in Annex V of this 
report.  

WMO Hazards List: The basis for this list is an initial list of approximately 70 event 
types (with which losses and damage are potentially associated) which was compiled by 
the Secretariat along with references and resource materials (e.g. from WMO No. 182: 
International Meteorological Vocabulary, WMO No. 385: International Glossary of 
Hydrology, CAgM Handbook of Drought Indicators and Indices; METEOTERM) from the 
WMO TCs and (co-sponsored) programmes that would seem to be the most authoritative 
on each event type. This list was circulated to the presidents of the TCs and RAs, the TPs 
and the co-sponsored programmes (such as WCRP, APFM and IDMP) on 20 June 2016. 3 

4 Opportunities and Challenges 

Below is a compilation of identified opportunities and challenges identified during the 
discussions: 

Requirements 

 Terminology  
o Hazard Types & Hierarchies 

 Categories of weather and climate extremes: of weather and climate 
variables, of atmospheric phenomena that influence the occurrence of 
extremes (monsoons, El Nino), impacts on the natural physical 
environment (dust storm, flood …) SREX report; 

 Extremes of a single variable, of compound variables (which are not 
extreme if looked at individually), of a weather phenomenon 
associated with extremes (e.g. thunderstorms and hail); 

 Definitions we have to deal with blurred events, starting from the 
impacts  Project in the UKMO categorizes impacts (challenge the 
current paradigm – use the warning as the triggering mechanism). 
Should we use the impact as the triggering mechanism?  Start from 
the beneficiaries. Data can be collected from climate datasets OR from 
impact datasets. 

o Hazard Definitions 
 Hazard definitions are an ongoing process that can be separate; 
 Hazard definitions for recording events should generalized so that they 

would be consistent with the various technical definitions;  
o General terminology 

 Defining what a warning is and is not. The definition of a warning could 
be different based on the end user (e.g. advisories that centres 
compile into warnings. civil protection,  the general public). 

 Data Types 
o Need to define a subset of data types from warnings (i.e. time and date of 

issuance, valid time period, spatial area, hazard type, intensity or severity and 
authority of issuer) 

                                           

3 The letter and hazard list can be downloaded at: https://ane4bf-datap1.s3-eu-west-
1.amazonaws.com/wmocms/s3fs-public/event/related_docs/2016-06-20-P-TC-1752-P-RA-1770-CLW-CLPA-
RES9_en.pdf?Du0Knsy.FrxbqT_XPGtqZFwT488mL7rL  
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 Unique Event Identifiers 
o Development of an unique identifier: An identifier that has everything in it is 

not necessary as long as it is a proper database, event ID can contain the 
alerting authority, country, etc., assign hazard identifiers which allow complex 
hazard cascades to be linked correctly to the events (UNDP, APFM and other 
UN agencies are doing this, but they do not link to the NMHSs or geological 
services). 

o There will be difficulty to define an accepted definition of what constitutes the 
beginning and end of an event especially for hazards such as drought or 
repeated rain events which lowers the threshold for flooding.  

Operational Procedures 

o Event recording and trigger mechanisms  
 There is a risk of mixing up the sources of the hazards with the hazard 

itself (risk of double-counting), e.g. monsoon or winter months are 
sources of a hazard  Primary – Secondary – Tertiary hazards; 

 There needs to be care when using absolute thresholds. Thresholds can 
vary significantly from region to region and locality to locality to 
locality; 

 There will be difficulty identifying slow onset hazards such as steady 
rain events, dry spell (drought), heat waves and cold spells; 

 For some extremes the percentile approach works, but for wild fires it 
doesn’t work;. 

o Governance & quality control 
 The catalogue will require regional aggregation (question whether this 

will be done by the RSMC or the RCC). Should weather and climate be 
separate or combined; 

 There is a need to identify a sustainable quality control mechanism.  
o Regionalizing event data 

 How will the events be displayed? Attention needs to be given to 
harmonization of colour codes and ensuring usability by people that 
are colour blind (linked to regional and global alert / alarm system 
projects); 

 Data sharing policies among countries and partners need to be 
considered.  

o Loss/damage data custodians & partners 
 Meteorological events can be recorded very precisely, but to bring it 

together with damage reports can be challenging, e.g. a fire may or 
may not be linked to a heatwave  Impact databases should indicate 
what caused the damage; 

 Partnership with universities should be considered as many have 
capabilities to gather data on exposure and vulnerability.  

Implementation process 

 Database and website host(s) need to be identified (possibly Hong 
Kong Observatory as they already host the SWIC and WWIS); 



Page 7 of 36 

 It was suggested to leverage the Knowledge database on EuROpeaN 
climatE extRemes (KRONER)4 as the host of the cataloguing system. 
The spatial dimension in KRONER is 100 km therefore many events 
such as severe thunderstorms would not be included; 

 It would be useful to partner with interested insurance and reinsurance 
companies to leverage their expertise and resources. Companies such 
as Delta Generali (linked to Swiss Re) which are already engaged in 
South East Europe; 

 Need to identify the real requirements of the insurance / reinsurance 
companies as well as other stakeholders.  

o Manuals and guidelines  
 The manual on GDPFS will have to be updated to incorporate additional 

tasks for the RSMCs and RCCs when they are determined.  
o Training 

 There should be an emphasis on accelerating CAP implementation by 
NMHSs;  

 National forecasters need to be trained on the cataloguing system. 
o Resources 

 Resources for implementation of Resolution 9 need to be identified.  

5 Decisions and Deliverables 

During the meeting, the IPTT-CWWCE took the following decisions:  

1. The scope of Cg-17 Resolution 9 

Following a close review of Resolution 9 (Cg-17) in which it states Congress: 

“Noting further: 
(1) That developing identifiers for cataloguing weather, water and climate extreme events in 
cooperation with institutions having competences about possible impact of those weather 
events can provide an unambiguous reference for associated losses and damages and can 
promote consistency in the characterization of extreme events, 
(2) That more consistent event characterization in terms of type of event, location, duration, 
magnitude and timing would allow for better evaluation of the types of losses and damages 
associated with different types of events, and the most damaging events and thresholds, 
and trends,” 

the Task Team determined that the work required should be divided into two parts:  

1.1. Explicit direction:  
a. “Decides to standardize weather water climate, space weather and other 

related environmental hazards and risk information and develop 
identifiers for cataloguing weather water and climate extreme events”; 

b. Requests the commission for basic systems to develop, in collaboration 
with all technical commissions and regional associations, a proposal on 
standardized identifiers for cataloguing hazardous events for 
consideration by the Executive Council”  

1.2. Implicit direction: 

                                           

4 Annex V (good practices) provides further information on this database. 
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a. A catalogue (archive, database) that can easily be linked to and accessed 
by the stakeholders from the loss and damage community; 

b. “When fully implemented, WMO will be able to offer its Members and the 
international community a standardized, continuously updated and global 
dataset of hazard and extreme event occurrences including the attribution 
to climate change” (EC-68).  

The Task Team determined that it would be important to first prioritize on the explicit 
aspects as they are fundamental to developing a wider operational system of 
recording and archiving of extreme events.  

2. Conduct of a demonstration project in Southeast Europe 

2.1. To conduct a demonstration project from November 2016 to August 2017 to test 
the concept of event recording from both the weather (including water) and 
climate areas in Southeast Europe (SEE). This demonstration project will 
leverage the kick-off meeting of the Southeast Europe Multi-Hazard Early 
Warning Advisory System (SEE MHEWS-A) project to identify countries that wish 
to participate; 

2.2. The KRONER database, maintained at the RA VI Regional Climate Centre (RCC) 
at the Deutsche Wetterdienst (DWD) in Offenbach, Germany, could be utilized to 
conduct the demonstration project in SEE depending on available resources. This 
database will be augmented to include information on extreme weather and 
water events that will be recorded by the NMHSs.;  

2.3. The demonstration project will utilize a two-pronged approach including: 
a. Leveraging the MeteoAlarm database of NMHSs’ warnings during the 

winter and spring of 2016-2017 will be analysed to define extreme event 
areas ; and, 

b. utilizing the Climate Watch System (CWS) to identify extreme events for a 
selected group of hazards (e.g. heat wave, cold wave, heavy precipitation 
and drought);  

2.4. The extreme event ledger categories (hazard types) are identified in Annex III;  
2.5. Draft geographical information system (GIS) outputs (points, lines or polygones) 

of areas affected by hazard events and extremes will be generated by the RA VI 
RCC in consultation with the IPTT-CWWCE, WMO technical commissions, and 
other stakeholders; 

3. Continue to work on WMO standardized hazard categories (names) and 
definitions 

3.1. The hazard list of 70 event types sent to the RAs & TCs and co-sponsored 
programmes for review by the ASG will serve as the initial category list to be 
used in the SEE demonstration project (link). This hazard list is to be further 
reviewed by the DRR FP RA-TC-TPs and the WMO DRR User-Interface Working 
Group on Hazard and Risk Assessment (DRR UI-WG HRA) before submission to 
EC-69; 

3.2. Furthermore, the hazard matrix / template developed by experts of the WMO 
Public Weather Services (PWS) Programme within the framework of the WMO 
Guidelines on Impact-based Forecast and Warning Services will be reviewed for 
deriving an appropriate / flexible hazard categorization and hierarchy; 
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4. Develop a proposal for an identifier format for cataloguing weather, water 
and climate extreme events 

4.1. Review and possibly adopt the format for hazard identifiers developed in the UK 
while considering other existing identifiers; and, 

4.2. Keep the format as simple as possible, since a sound structure and population of 
the database will allow for an unambiguous identification of an event and its 
properties. 

5. Conduct of a survey to know who the main stakeholders are, how it is done 
in countries, and how to create a global dataset 

5.1. Conduct a survey of NMHSs on their activities related to recording extreme 
weather, climate and water events and loss and damage data as well as who 
they partner with for loss and damage information; 

5.2. Synergize with UNISDR (e.g. the team implementing the Sendai Monitor) and 
other surveys to capture how countries record and archive authoritative loss and 
damage information; and, 

5.3. Collect examples where recording events and loss and damage data works well 
because of good partnerships and where the NMHS is a key component (e.g. 
Turkey, Indonesia). 

6. Future meetings of the IPTT CWWCE and leveraging other expert meetings 

6.1. Use of the meeting of the UI-WG-HRA in the middle of 2017 to review the project 
and provide feedback; and, 

6.2. Present synthesis of the IPTT-CWWCE work to the CCL/CBS Workshop on 
hydrometeorological extremes in the USA, in late 2017. 

7. Updated Terms of Reference (ToR) of the IPTT-CWWCE 

7.1. The task team reviewed and adopted their ToR (Annex I). 
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Figure 1: Project Concept Schematic 

8. Deliverables Phase 1: 

8.1. Categorized list of hydrometeorological hazards (incl. space weather) to be used 
by all Members; 

8.2. Prototype of the weather and climate extreme event recording and cataloguing 
system (Demonstration project: Southeast Europe); 

8.3. Agreed event identifier format;  
8.4. Portal for linking to national event and loss and damage databases and for 

conducting surveys;  
8.5. Test the concept for recording extremes manually (2016-2017) (Figure 1 – event 

data log and climate extremes log); and 
8.6. In Q4 2017 report on the feasibility 

9. Deliverables Phase 2: 

9.1. An architecture / format for a catalogue / database of weather, water and 
climate extreme events that allows the archival of standardized weather, water, 
climate, space weather and other related environmental hazard information that 
can easily be linked to and accessed by the stakeholders from the loss and 
damage community; 

9.2. A proposal for standardized, continuously updated and global dataset of hazard 
and extreme event occurrences including attribution where possible to climate 
change  

9.3. Demonstration project to test Phase 2 (2018-2019) (Figure 1 – WMO Event 
Database) 

a) Test approach for automatic analysis and reporting of extreme events; 
b) Review and develop proposal on methodology for inclusion of loss and 

damage data into the event database (Figure 1); 
9.4.  Proposal submitted to WMO Congress 18; 
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Figure 2: Project Time line. (this timeline will be updated as new information on WMO 
constituent body meetings and other milestones become known) 

6 Action List and Next Steps 

1. Contact the German PR (DWD) to ask for his consent and support (Michel Jean / 
Panmao)  

2. Circulate matrix / template from PWS containing the primary/secondary/tertiary 
hazard categories and discuss [with CLW and PWS (plus DWD)] how to harmonize 
it with the initial hazard list (Secretariat / Paul Davies)  

3. Circulate template for event identifiers from the UK (Paul Davies)  
4. Send reminder to presidents of technical commissions and regional associations 

and to (co-sponsored) programmes (Michel Jean)  
5. Share draft meeting report, including a list of participant (Secretariat)  
6. Decide on the number of meetings of the IPTT-CWWCE until Cg-18 and list 

occasions to refine the proposal (such as meetings of the technical commissions, 
regional associations, the EC WG/DRR, DRR Focal Points of Regional Associations, 
Technical Commissions, and Technical Programmes, etc.) (Secretariat / all) 

7. Circulate the updated and categorized hazard list to Members (PRs) and the 
presidents of the technical commissions, regional associations, and co-sponsored 
programmes (Secretariat)  

8. Review / survey of what is available from NMHSs / Members in terms of event 
(and loss & damage?) databases (Secretariat) 

9. Communicate to UNISDR that the 2013 document on the role of UN agencies in 
DRR5 needs updating (at least for WMO). There is a need for a high-level view on 
where the Res 9 (Cg-17) work fits within the UN and within the scientific 
community.  

 

                                           

5 https://www.unisdr.org/we/inform/publications/32918  
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7 Annex 

7.1 Annex I – Terms of Reference 

 

WMO Inter-Programme Task Team on Cataloguing Extreme Weather, 
Water and Climate Events (IPTT-CWWCE) 

Terms of Reference (as of 21 September 2016) 

The WMO Inter-Programme Task Team on Cataloguing Extreme Weather, Water and 
Climate Events (IPTT-CWWCE) has the following terms of reference: 

 Take stock of the work the WMO technical commissions (TCs), regional 
associations (RAs) and Members have accomplished to date relevant to 
Resolution 9 (Cg-17); 

 Develop a WMO framework for defining, characterising, coding (unique identifier 
format and scheme), recording and reporting extreme events; 

 Conduct a demonstration project to test the WMO framework and make 
refinements to the proposal; 

 Develop a WMO proposal (that leverages the related work of the TCs, RAs, and 
Members) with recommendations for modification, as required, of WMO manuals 
and guidelines (such as the Manual for the Global Data-Processing and 
Forecasting System (GDPFS)); and, 

 Submit a formal proposal to Cg-18 for approval. 

 



 

Page 13 of 36 

7.2 Annex II – Participants 

 
 
NATIONAL METEOROLOGICAL AND 
HYDROLOGICAL SERVICES (NMHSs): 

AUSTRIA 
 
Mr Michael Staudinger  
Director, Central Institute of Meteorology 
and Geodynamics (ZAMG) 
Hohe Warte 38 
Vienna 1190, Austria 
Tel.: + 43 136 026 2001 
Fax: + 43 136 912 33 
E-mail: michael.staudinger@zamg.ac.at 
& dion@zamg.ac.at  
 
GERMANY 
 
Ms Maya Körber  
Deutscher Wetterdienst (DWD)  
Regional Climate Monitoring 
Frankfurter Strasse 135 
63067 Offenbach, Germany 
Tel.: +49-(0)69-8062-2941 
Fax: +49 (0)69-8062-3759 
E-mail: maya.koerber@dwd.de 
 
 
TECHNICAL COMMISSIONS: 
 
COMMISSION FOR BASIC SYSTEMS 
(CBS) 
 
Mr Michel Jean  
Director General, Co-Chair of the DRR FP 
RA-TC-TP, CBS DRR Focal Point 
Meteorological Service of Canada (MSC) 
Environment Canada  
2121 Transcanada Highway  
Dorval, Canada  
Tel.: +1 514 421 4601  
Fax: +1 514 421 7250  
E-mail: michel.jean@ec.gc.ca 
 

Mr Paul Davies  
Chief Meteorologist 
Met Office 
FitzRoy Road 
Exeter, Devon, EX1 3PB, United Kingdom of 
Great Britain and Northern Ireland 
Tel.: +44 1392 884622 
Mobile: +44 779 5426901  
E-mail: paul.davies@metoffice.gov.uk  
 
COMMISSION FOR CLIMATOLOGY 
(CCl) 
 
Mr Panmao Zhai 
Chair of IPCC WG 1 
Chair of TT-DEWCE 
China Meteorological Administration 
(CMA) 
China 
Mobile: +86 13691555262 
E-mail: pmzhai@cma.gov.cn  
 
Mr Ardhasena Sopaheluwakan 
Indonesian Agency for Meteorological, 
Climatological and Geophysics (BMKG) 
Jl. Angkasa I, No.2 Kemayoran 
Jakarta Pusat, Indonesia 
Mobile: +62 811 218 563 
E-mail: ardhasena@gmail.com  
 
 
WMO SECRETARIAT STAFF 
 
Mr Xu Tang 
Director, Weather and Disaster Risk 
Reduction Service Department (WDS) 
Tel.: +41 22 730 8264 
Fax: +41 22 730 8128 
E-mail: xtang@wmo.int 
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Ms Haleh Kootval 
Chief, Public Weather Services 
Programme (PWS) 
Weather and Disaster Risk Reduction 
Services Department (WDS) 
Tel.: +41 22 730-8333 
E-mail: hkootval@wmo.int  
 
Mr Taoyong Peng 
Chief, Tropical Cyclone Programme 
Division (TCP) 
Weather and Disaster Risk Reduction 
Services Department (WDS) 
Tel.: +41 22 730 8145 
E-mail: tpeng@wmo.int  
 
Mr Abdoulaye Harou  
Chief, Data Processing and Forecasting 
Division (DPFS) 
Weather and Disaster Risk Reduction 
Services Department (WDS) 
Tel.: +41 22 730 8231 
Email: aharou@wmo.int  
 
Mr Alasdair Hainsworth 
Chief, Disaster Risk Reduction Services 
Division (DRR) 
Weather and Disaster Risk Reduction 
Services Department (WDS) 
Tel.: +41 22 730 8006 
E-mail: ahainsworth@wmo.int  
 
Mr James Douris 
Project Officer 
Disaster Risk Reduction Services Division 
(DRR) 
Weather and Disaster Risk Reduction 
Services Department (WDS) 
Tel.: +41 22 730 8229 
E-mail: jdouris@wmo.int  
 
Mr Jochen Luther 
Junior Professional Officer 
Disaster Risk Reduction Services Division 
(DRR) 
Weather and Disaster Risk Reduction 
Services Department (WDS) 
Tel: +41 22 730 8350 
E-mail: jluther@wmo.int 
 

Mr Maxx Dilley 
Director, Climate Prediction and 
Adaptation Branch (CLPA) 
Climate and Water Department (CLW) 
Tel.: +41 22 730 8369 
E-mail: mdilley@wmo.int  
 
Ms Boram Lee 
Senior Scientific Officer, World Climate 
Research Programme (WCRP) 
Research Department (RES) 
Tel: +41 22 730 8273 
Fax: +41 22 730 8036 
Email: blee@wmo.int  
 
Mr Paolo Ruti 
Chief, World Weather Research Division 
(WWRD) 
Research Department (RES) 
Tel:  +41 22 730 80 71 
Fax: +41 22 730 80 49 
Email: pruti@wmo.int  
 
Mr Steve Foreman 
Chief, Data Representation, Metadata 
and Monitoring 
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7.3 Annex III – Agenda 

Day 1 – Monday, 19 September 2016 

Session 1: Opening and Introduction 

0900 – 0930 

 Welcome remarks and opening 
 Opening of the meeting – Wenjian Zhang, Assistant Secretary-

General (WMO) 
 Roundtable introduction of participants – all 
 Objectives, structure, document list and working arrangements of 

the meeting – Alasdair Hainsworth (WMO) 
 Review of the IPTT-CWWCE draft Terms of Reference (ToR) – all  

Session 2: Background 

0930 – 1215 

 Elements of an extreme weather, water and climate cataloguing 
system – Alasdair Hainsworth (WMO) 

 WMO Resolution 9 – James Douris, (WMO) 
 WMO Commission for Climatology activities related to Resolution 9 

– Panmao Zhai (CMA) 
 WMO Information System (WIS) – Steve Foreman (WMO) 

1215 – 1230 Group Photo 

1230 – 1400 Lunch 

Session 2: Background – (continued) 

1400 – 1530 

 Research Efforts Toward Understanding and Predicting Weather 
and Climate Extremes – Boram Lee (WMO) 

 Extremes between Weather and Climate – Paolo Ruti (WMO) 
 Lessons learned from implementation of MeteoAlarm – Michael 

Staudinger (ZAMG) 

Session 3: WMO guidelines, manuals and regulations related to  
  Resolution 9 

1530 – 1730 

 CCl Guidelines on the Definition, Characterization and tools for 
monitoring Extreme Weather and Climate Events – Panmao Zhai 
(CMA) 

 WMO Guidelines on Multi-hazard Impact-based Forecast and 
Warning Services – Paul Davies (UKMO) 

 Approach for standardization of variables for cataloguing hazard 
extremes – Ardhasena Sopaheluwakan (BMKG) 

 Manual on GDPFS in governance of a extreme weather, water and 
climate cataloguing system – Representative from GDPFS office 
(WMO) 

Day 2 – Tuesday, 20 September 2016 

Session 4: Development of demonstration project Terms of Reference 

09:00 – 12:30  An inter-operable knowledge data base for regional weather and 
climate events – Maya Koerber (DWD) 
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 South East European Multi-Hazard Early Warning Advisory System 
Project – Milan Daćić (WMO) 

 Proposal for a CWWCE Demonstration project – James Douris 
(WMO)  

 Discussion: development of project plan (some topics / questions 
are listed below) – led by the co-chairpersons  

Discussion points: 

 WMO Member participation in the demonstration project (target countries/ 
region(s))? 

 Assignment of focal points to facilitate implementation (who?) 
 Participating Members adoption of CAP as a tool for standardization of warning 

information (should all participating countries be CAP enabled? Is there another 
methodology?)  

 Location of warnings database (RCC / RSMC)? 
 Database development – ET-CDMS to oversee? (who and where?) 
 Development of the analysis program to perform first guess analysis: outlining 

event areas and assigning an event ID (who & how) 
 Updating of the Manual on GDPFS, WMO-No. 485 (Lead Centre for global hazard 

information, role of RSMCs and RCCs?) 
 What constitutes an event? 
 Post event analysis (who and when?) 
 Phase II of the demonstration project (Q4 2017 workshop in USA)  
 Leveraging existing WMO guidelines, manuals and regulations for implementation 

of Resolution 9 (what guidelines, manuals and standards?) 
 What would be considered (criteria) as a successful demonstration project? 

Lunch 

14:00 – 17:30  Session 4 discussion continued 

from 19:00 Dinner (optional and self-paying) 

Day 3 – Wednesday, 21 September 2016 

09:00 – 11:30  Session 4 discussion continued 

Session 5:  

11:30 – 12:30 

 Identification of milestones to Congress 18 – all  
 Review/finalization and adoption of the ToR of the IPTT CWWCE – co-

chairpersons 
 Action points, next steps – co-chairpersons 
 Official closing of the meeting – co-chairpersons 
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7.4 Annex IV – Extreme Event Variables  

 

The following variables will be recorded by the NMHS when an extreme event* occurs in 
their country:  

Columns for data severe event data recording 

1) Event identification number; 

2) Country;  

3) Location (e.g. city, town);  

4) GPS coordinates (polygon, if available); 

5) Hazard; 

6) Hazard magnitude; 

7) Event impact (severity – e.g. little or no impact, moderate impact, significant 
impact, severe impact); 

8) Start (date & time);  

9) End (date & time); 

10) Comments (description text to include: why the event was recorded e.g. loss of 
life, damage occurred and/or scientific parameters were extreme, etc., links to 
news summaries, definitions, warnings, other sources that describe the event); 

 

*For the purposes of this demonstration project, an extreme event consists of anything 
noteworthy such as loss of life or property and/or extremes with regard to measurement 
of weather, climate and water phenomena. 
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7.5 Annex V – Progress by TCs, RAs and Members on Characterizing 
and Cataloguing Extreme Weather, Water and Climate Events 

CONTENTS 
Active Groups 

1. CCl Task Team on Definition of Extreme Weather and Climate Events (TT-DEWCE) 
2. DRR User Interface Expert Advisory Group on Hazard and Risk Analysis (UI-EAG 

HRA) 
3. CCl Expert Team on Climate Data Management Systems (ET-CDMS)  

Definitions 
4. WMO Hazard Definitions: 

http://www.wmo.int/pages/themes/hazards/index_en.html 
5. WMO No. 182: International Meteorological Vocabulary 
6. WMO No. 385: International Glossary of Hydrology 
7. CAgM Handbook of Drought Indicators and Indices 
8. METEOTERM: http://wmo.multicorpora.net/MultiTransWeb/Web.mvc 

Databases 
9. Atlas of Mortality and Economic Losses from Climate Extremes 1970-2012  

https://drive.google.com/open?id=0BwdvoC9AeWjUd1RwQW5Ld2hqTDQ  
10. RA-VI RCC Database of Extreme Events 
11. Meteoalarm: http://www.meteoalarm.eu/ 
12. WMO Severe Weather Information Centre: http://severe.worldweather.wmo.int 
13. ECMWF Severe Event Catalogue: 

https://software.ecmwf.int/wiki/display/FCST/Severe+Event+Catalogue 
14. World Meteorological Organization Global Weather & Climate Extremes Archive: 

http://wmo.asu.edu/#global 
Guides and Analysis Documents 

15. Capacity Assessment of National Meteorological and Hydrological Services in 
Support of Disaster Risk Reduction, WMO.: 
http://www.wmo.int/pages/prog/drr/natRegCap_en.html  

16. Guidelines on analysis of extremes in a changing climate in support of informed 
decisions for adaptation, WMO-TD No. 1500: 
http://www.wmo.int/datastat/documents/WCDMP_72_TD_1500_en_1_1.pdf) 

17. Standardized Precipitation Index User Guide (WMO- No. 1090) 
18. Conducting Flood Loss Assessments Integrated Flood Management Tools Series 

No. 2 
Other Activities 

19. Implementation of Impact-Based Forecasting (IBF) 
20. Common Alerting Protocol (CAP) 
21. Severe Weather Forecasting Demonstration Project (SWFDP) 
22. Development of a WMO Portal on DRR 
23. HIWeather Research Project 

Examples of Good Practice 
1. Peru 
2. Germany – RA-VI 
3. Russia 
4. Indonesia 
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1 - CCl Task Team on Definition of Extreme Weather and Climate Events  (TT-
DEWCE) 

History 

 Latest TT meeting: China, May 2016 
 First TT Meeting: Spain, November 2011 

Terms of Reference 

a) Provide guidance to Members on the methodologies and standards for defining 
extreme weather and climate events and assessing their attribution and return 
periods, and advise on adequate computational tools for the assessment;  

b) Identify and provide a set of tools and univocal definitions to analyze climate 
extremes, both point-based and regional indices;  

c) Implement an inter-operable Web Portal holding a database for regional extreme 
weather and climate events;  

d) Explore and propose additional extreme indices, especially those not addressed in 
CCl-XV  

Outcomes of Most Recent Meeting  

Workplan of the TT: 

Basic indices and Multi-day indices  
Task  When  
Put a text for the guidelines on DEWCE  End 2015  
Put a guidance on the Software  End 2015  
 
Heat Waves , Extreme rainfall and Drought  
Task  When  
Guidance on Heat wave and ColdWave  2015  
Guidance on definition of intense 
Precipitation/ Wet Spells.  
Guidance on Dry-spells/ Drought  

2015  
 
2015  

 
Regional Extreme events monitoring (OITREE technique)  
Task  When  
Organize a workshop with involving 
various techniques, China  

2016, date will be finalized  
 

Organize an Expert Developer meeting 2016, back to back to above 

 
Data base for cataloguing extreme events and impacts  

 

 
WMO portal for information on extreme events 

 
 
 
 

Task  When 
Investigate the feasibility of extending 
the RA VI-RCC extreme events database 
structure globally  

2016-2017 

Task  When 
Investigate existing web information 
systems, circulate TOR of the portal  

2016 
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The Task Team recently disseminated a survey for WMO Members requesting information 
on the definitions and criteria of extreme weather and climate events that are used 
operationally in their NMHSs. The survey mainly focused on four types of high impact 
extreme events, namely heat wave, cold wave, drought and heavy precipitation.  By 
April 2016, 53 countries had responded to the survey, with very good geographical 
representation of the continents, and of the climate characteristics, which include 
countries with tropical wet and dry climate, arid and semi-arid climate, continental and 
subarctic climate. 

 

2 - DRR User Interface Expert Advisory Group on Hazard and Risk Assessment 
(UI-EAG HRA) 

History: 

 First meeting of the EAG-HRA: 15 to 17 December 2015 
 Side event at the Understanding Risk Forum (London, United Kingdom, 2 July 

2014) 
 Workshop on Requirements for Weather, Climate and Hydrological Services to 

Support Loss 
 and Damage Data Collection and Risk Modelling (London, United Kingdom, 4 July 

2014) 
 First Technical Workshop on Standards for Hazard Monitoring, Data, Metadata 

and Analysis 
 to Support Risk Assessment (10-14 June 2013) 

Outcomes of Most Recent Meeting: 

Recommendations of the December 2015 UI-EAG HRA meeting: 

1. The IRDR “Peril Classification and Hazard Glossary” be used as the basis for the WMO 
cataloguing system with the following caveats: 

 Hydrological, meteorological and climatological families should be collapsed into a 
single “hydrometeorological” family. (The initial priority should be on the 
hydrometeorological family, but further consideration should be given to 
biological, geophysical and extra-terrestrial events in the future.) 

 As recommended by IRDR there should be no pre-determined association of perils 
with main events. 

 Further refinement and checking of the classification scheme should be carried 
out via a task team within a relatively short timeframe, including consideration 
of: 

o The addition of specific perils, such as: 

 Water deficits 
 Pluvial flooding 
 Ground water flooding 
 Backwater flooding 
 Urban floods 
 Dam breaks 
 Water infrastructure failure 
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o Allowing the attribution of individual perils to more than one main event, 
e.g. flash flood peril linked to both Flood and Tropical Cyclone main 
events. 

2. A common set of broad definitions of the hazards/perils listed in the IRDR glossary be 
developed, encompassing and consistent with more specific NMHS definitions and 
thresholds, with the assistance of the WMO Technical Commissions. 

3. A minimum set of variables/data types that are relevant to extreme event analysis 
be prescribed, within the context of user requirements, and stored permanently in 
the WMO extreme event catalogue. 

4. The WMO extreme event cataloguing system include a unique identifier for every 
extreme hydrometeorological event, noting that:  
 It is not necessary for the WMO cataloging system to use the same identifier as 

used in loss/damage databases. 
 The form of the ID can be quite simple, since all other event information should 

be included in standardized data fields.   
 The unique ID would be assigned to the hydrometeorological hazard 

phenomenon, which can then be mapped onto national/regional records of 
impact/warning events, provided those records properly identify time and 
location. 

5. Issuance of warnings of hydrometeorological hazards by NMHSs be used as a trigger 
for storing hazard event data, together with post-impact review and assessment 
procedures, to ensure that all extreme events are captured for the WMO extreme 
event catalogue. 

6. Regional collation and aggregation of event records from NMHSs be carried by a 
central or regional office (such as a WMO RCC or RSMC) to mine/search through all 
the records made  over an appropriate period, and link them together in terms of the 
underlying phenomenon or ‘event’, through an ID number, to create  a central global 
set of extreme hydrometeorological ‘events’. 

7. WMO work with other international agencies to assist NMHSs in identifying potential 
partner agencies with loss/damage data expertise and holdings. 

 

3 - CCl Expert Team on Climate Data Management Systems (ET-CDMS) 

Description: Terms of Reference: 

 Develop and implement a monitoring mechanism for a continued updating of the 
CDMSs Specifications document and establish an updateable register of CDMS 
compliance with the specifications;  

 Consolidate the work done on defining CDMS specifications and on establishing an 
adequate description of climate metadata that also distinguishes observations 
from formal and informal sources such as crowd-sourced data;  

 Consider making a proposal for a possible amendment of the Technical 
Regulations with respect to the CDMS specifications;  

 Work with the CBS Inter-Programme Expert Team on Metadata and Data 
Representation Development (IPET-MDRD) to develop a Logical Data Model that 
facilitates efficient exchange of Climate Observations Data and Metadata;  

 Further develop and pursue a strategy for Open Source CDMS development;  
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 Collaborate with the GFCS, and other relevant bodies and technical commissions 
on the development of a sustainable strategy to meet ongoing needs for support, 
training and skills availability for CDMS and Data Rescue. 

Achievements: 

 Climate Data Management System Specification, WMO-No.1131, 166 pages 
 Progress on climate schema for the WMO Core Metadata profile (incl two 

Discussion papers) 
 Survey of CDMS use and issues 
 Collaboration with WIS, WIGOS  

 

4 - WMO Hazard Definitions 

Description: Plain language (English) qualitative definitions of natural hazards and their 
impacts are displayed on the WMO website at this address: 
http://www.wmo.int/pages/themes/hazards/index_en.html 

 

5 - International Meteorological Vocabulary  

History 

 Second edition published 1992 
 First edition published 1966 

Description 

 WMO No.182. 784 pages. English, French, Spanish, Russian and Chinese 
 Contents have been incorporated into the METEOTERM online terminology 

database. 

 

6 - International Glossary of Hydrology 

History: Published 2012 

Description 

 WMO No. 385, English, French, Russian, Spanish, 461 pages 
 Contents have been incorporated into the METEOTERM online terminology 

database. 

 

7 - CAgM Handbook of Drought Indicators and Indices 

History: The CAgM Expert Team on Drought, which has the task of defining drought, 
met in Geneva in Feb 2016.  Output is expected by the end of 2016. 
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Description: The Handbook of Drought Indicators and Indices will be published in May 
2016. 

 

8 - METEOTERM 

Description: METEOTERM is the web-based WMO terminology database. It contains 
specialized terminology in six languages: English, Arabic, Chinese, French, Russian and 
Spanish. METEOTERM includes the International Meteorological Vocabulary, the 
International Glossary of Hydrology, and terms from related sciences that appear in 
WMO documents. It is freely accessible. 

 

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

History: Published 2014 

Description: WMO No. 1123,  48 pages 
(https://drive.google.com/open?id=0BwdvoC9AeWjUd1RwQW5Ld2hqTDQ) 

The Atlas presents a worldwide analysis of extreme weather, climate and water events, 
drawing on the Emergency Events Database (EM-DAT), compiled by the Centre for 
Research on the Epidemiology of Disasters (CRED). The entry criteria for a disaster to be 
entered into the database, are that at least one of the following criteria must be fulfilled: 

 Ten or more people reported killed 
 One hundred or more people reported affected 
 Declaration of a state of emergency 
 Call for international assistance 

The Atlas compares the reported impacts of meteorological, climatic and hydrological 
extremes (as categorized by CRED) on people and economies at both global and regional 
levels.  

The statistics for reported disasters related to meteorological, hydrological and 
climatological hazard categories, as defined by CRED, are presented globally, followed by 
statistics for each of the six WMO Regions. The final section provides a comparison of 
these reported disasters among the six WMO Regions.  

 

10 - RA-VI RCC Database of Extreme Events 

Description 

A Knowledge Data Base is currently under development within the RCC-CM (Regional 
Climate Centre on Climate Monitoring) hosted in Deutscher Wetterdienst (DWD 
Offenbach, Germany). The aim of this data base is the collection of information about 
extreme weather events within the region of RA VI of WMO (Europe and Middle East) 
over the last 50 years. The data base focuses on the impact of weather extremes and 
damages. 
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The events are described by event category, start and end date, duration, damage, 
affected region, name of cyclone or anticyclone and supplementary information if 
available. Additional information about the anomaly of extreme events, the reference 
period and extreme values during the extreme event are stored as well if available. 

The TT-DEWCE is considering the RA-VI database as a model for a global catalogue of 
extreme meteorological events. 

See below under Examples of Good Practice. 

 

11 - Meteoalarm 

History 

Description 

Meteoalarm is a web site (www.meteoalarm.eu) which aims to provide the most relevant 
information needed to prepare for extreme weather expected to occur somewhere over 
Europe. It integrates all important real-time severe weather information originating from 
the official National Public Weather Services across a large number of European 
countries. This information is presented graphically and consistently to ensure coherent 
interpretation as widely as possible throughout Europe.  

Participating countries are Austria, Bosnia-Herzegovina, Belgium, Bulgaria, Switzerland, 
Cyprus, Czech Republic, Germany, Denmark, Estonia, Spain, Finland, France,  Greece, 
Croatia, Hungary, Ireland, Iceland, Italy, Luxemburg, Latvia, Former Yugoslav Republic 
of Macedonia, Malta, Montenegro, Netherlands, Norway, Poland, Portugal, Romania, 
Serbia, Sweden, Slovenia, Slovakia, United Kingdom. 

The hazards reported on Meteoalarm are: Wind, Snow/Ice, Thunderstorms, Fog, Extreme 
high temperature, Extreme low temperature, Coastal events, Forest Fire, Avalanches, 
Rain, Flood, and Rain-Flood. 

There is no database facility on the website to access historical warnings. 

 

12 - WMO Severe Weather Information Centre 
(http://severe.worldweather.wmo.int) 

History: The SWIC web site became operational on 23 March 2005. 

Description 

The SWIC provides a centralized source for the media and public to access real-time 
official warnings and information issued by National Meteorological and Hydrological 
Services (NMHS). The web site is developed and maintained by the Hong Kong 
Observatory (HKO) and displays information from a total of 21 WMO Members. The site 
also links to the Meteoalarm website to provide access to meteorological warnings in 
Europe. It currently covers tropical cyclones in the following regions: 

 Western North Pacific Ocean and South China Sea  
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 South-East Indian Ocean, Arafura Sea, Gulf of Carpenteria, Coral Sea, Solomon 
Sea and Gulf of Papua  

 South-West Pacific Ocean  
 Tasman Sea  
 Central North Pacific Ocean  
 South-West Indian Ocean  
 Bay of Bengal and the Arabian Sea  
 Caribbean Sea, Gulf of Mexico, North Atlantic and eastern North Pacific Oceans 

The information provided or linked to by this WMO web site are advisories issued by 
Regional Specialized Meteorological Centres (RSMCs) and Tropical Cyclone Warning 
Centres (TCWCs) on basic information of the current tropical cyclones, and official 
warnings issued by National Meteorological and Hydrological Services (NMHSs) for their 
respective countries or regions. 

Apart from tropical cyclones, the web site also covers other severe weather types such 
as heavy rain/snow and thunderstorms. More weather types are planned to be included 
in the future.  

There is no database facility on the website to access historical warnings. 

 

13 ECMWF Severe Event Catalogue 

Description: This catalogue collects material for evaluation of severe/extreme weather 
events. The focus is on the meteorological conditions and the forecast performance. The 
event material is accessible at  
https://software.ecmwf.int/wiki/display/FCST/Severe+Event+Catalogue. 

About 70 events are currently catalogued, beginning in 2013. 

 

14 - WMO Global Weather & Climate Extremes Archive 

History: In 2006, the World Meteorological Organization (WMO) Commission for 
Climatology (CCl) WMO OPAG 2 group unanimously agreed to the creation of a world 
archive for verifying, certifying and storing world weather extremes. They agreed that a 
set of procedures should be established such that existing record extremes are verified 
and made available to the general public and that future weather record extremes are 
verified and certified. 

Description 

Weather extremes are evaluated by a committee consisting of the WMO CCl Rapporteur 
for Climate Extremes, the chair of the OPAG 2 group, the chair of the overarching CC1 
group, a regional authority, and as necessary an authority associated with the specific 
type of record (temperature, pressure, hail, tornado, tropical cyclone, etc.). The 
committee recommends a finding to the Rapporteur. The Rapporteur for Climate 
Extremes has final authority and responsibility for certifying the record. All accepted and 
verified record extremes (with corresponding metadata) are to given on the website 
which is hosted by the Arizona State University at http://wmo.asu.edu/#global. 
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The aim of this document is to help build capacity in NMHSs to identify and describe 
changes in extremes, and to improve the information services on extremes under 
climate change conditions. In this way, NMHSs will become better equipped to answer 
questions such as whether extremes in their specific regions have changed and to 
communicate such knowledge to their clients, the end users. Knowledge of changes in 
weather and climate extremes is essential to manage climate-related risks to humans, 
ecosystems and infrastructure, and develop resilience through adaptation strategies. 

 

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

History: The WMO Disaster Risk Reduction Country-level Survey was circulated to 187 
WMO Members in March 2007 and a total of 139 National Meteorological and 
Hydrological Services (NMHSs) contributed detailed inputs in response to it. The analysis 
of the survey responses was published in 2008. 

Description: As a first step in implementing the WMO disaster risk reduction strategy, 
the WMO distributed the survey questionnaire to its Members to determine their 
respective capacities and involvement in disaster risk reduction. The Survey was 
structured into four main components that sought to identify: 

 Hydrological and meteorological hazards affecting the country and the existence 
and status of national databases for hazards and their impacts 

 National legislation, organizational structure and the role of the National 
Meteorological and Hydrological Service related to disaster risk reduction 

 National Meteorological and Hydrological Service capacity and products and 
services to support different phases of Disaster Risk Reduction 

 Areas that are reducing the potential contribution of the NMHS to disaster risk 
reduction 

Access to data on hazards and their impacts is one of the areas covered by the report on 
the survey responses. 

 

16 - Guidelines on analysis of extremes in a changing climate in support of 
informed decisions for adaptation 

Description: WMO-TD No. 1500, 2009, 52 pages 
(http://www.wmo.int/datastat/documents/WCDMP_72_TD_1500_en_1_1.pdf) 

The aim of the document is to help build capacity in NMHSs to identify and describe 
changes in extremes, and to improve the information services on extremes under 
climate change conditions. In this way, NMHSs will become better equipped to answer 
questions such as whether extremes in their specific regions have changed and to 
communicate such knowledge to their clients, the end users. Knowledge of changes in 
weather and climate extremes is essential to manage climate-related risks to humans, 
ecosystems and infrastructure, and develop resilience through adaptation strategies. 
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17 - SPI, Standardized Precipitation Index User Guide.  

History: In December 2009, 44 drought experts from 22 countries met in Nebraska, 
USA to discuss the development of standards for drought indices and guidelines for 
drought early warning systems. One of their recommendations was to encourage the use 
of the Standard Precipitation Index (SPI) to characterize meteorological droughts and 
provide this information on their web sites, in addition to the indices currently used.  

Description: The suggestion to use SPI as a drought index is mainly due to its 
simplicity—considering only precipitation as a variable—and effectiveness. SPI helps 
quantify the precipitation deficit since it is based on the probability of precipitation for 
any time scale. The probabilities are standardized, where zero would represent the 
median precipitation amount, a negative index would represent dry conditions (less than 
median precipitation), and a positive index would represent wet conditions (greater than 
median precipitation).  

WMO-No. 1090, 2012, : M. Svoboda, M. Hayes and D. Wood, 16 pages 

 

18 - Conducting Flood Loss Assessments 

Description: Conducting Flood Loss Assessments, WMO & GWP, Integrated Flood 
Management Tools Series No. 2, 2013, 20 pages. 

The document sets out to provide an operational level lead-in on available concepts and 
methods to assess flood losses. It includes definitions of flash, riverine, coastal and 
groundwater flooding. 

 

19 - Implementation of Impact-Based Forecasting (IBF) 

Description: Cg-17, through Resolution 2 (Cg-17), requested Members to develop 
service delivery in the area of impact-based forecasting and risk-based warning. This 
topic is a major focus for the PWS Programme. 

Experience has shown that the operational shifts needed in the basic practices of a 
Meteorological Service to allow the move from hazard threshold to impact-based 
forecasting include a shift from meteorological threshold-based warning to impact 
threshold-based warning. This shift is facilitated by hazard templates of the sort 
illustrated below, which analyse meteorological hazards in terms of a 
primary/secondary/tertiary hierarchy, linking the meteorological event (such as a 
cyclone) to impacts (such as submerging of paddy fields). Hierarchies of this sort may be 
of use in addressing the cascading hazard problem which has faced attempts to establish 
identifiers and loss/damage attribution for extreme events. 
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Example of hazard hierarchy used to implement impact-based forecasting in Myanmar 
(from UK Met Office) 

 

20 - Common Alerting Protocol 

History: The WMO Congress in May 2007 requested the Secretary-General to improve 
the exchange of high priority data and products in support of a virtual all-hazards 
network, as a crucial WMO contribution to the effective exchange and distribution of 
early warning and related data. In June 2008 the WMO Executive Council requested the 
Commission for Basic Systems to follow up on the implementation as a matter of 
urgency. And, in 2009, WMO Executive Council asked the Secretariat, and invited all 
Members and Regional Associations, to spare no efforts in ensuring that the 
implementation of CAP benefits all user communities. 

Description 

CAP provides a simple and general format for emergency alerting. The format is 
designed for "all-hazards", addressing weather events, earthquakes, tsunami, volcanoes, 
public health, power outages, and many other emergencies. 

An event is typically assigned to a category (e.g., geophysical, meteorological, safety, 
security, rescue, fire, health, environmental, transportation, infrastructure). Each CAP 
message has a unique identification number, and may reference related CAP messages. 
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The categorization and unique identifier facilities within CAP suggest that it might be a 
useful component of the proposed WMO framework for characterizing and cataloguing 
extreme events. 

 

 

21 - Severe Weather Forecasting Demonstration Projects (SWFDP) 

Description: While not intended to develop a catalogue of severe or extreme events, 
the SWFDP have demonstrated an approach to one aspect of a global cataloguing 
framework. As part of the forecast verification process, each SWFDP developed a severe 
weather event reporting form for completion by NMHSs and transmission to RSMCs. 
While not containing all of the fields which would be required for the catalogue of 
extreme events, the forms are a practical demonstration of a process of recording and 
categorizing events at the NMHS for review and collation at the regional level. 

<?xml version = "1.0" encoding = "UTF-8"?>  
<alert xmlns = "urn:oasis:names:tc:emergency:cap:1.1">  
   <identifier>KSTO1055887203</identifier>  
   <sender>KSTO@NWS.NOAA.GOV</sender>  
   <sent>2003-06-17T14:57:00-07:00</sent>  
   <status>Actual</status>  
   <msgType>Alert</msgType>  
   <scope>Public</scope>  
   <info>  
     <category>Met</category>  
     <event>Severe Thunderstorm</event>  
     <responseType>Shelter</responseType>  
     <urgency>Immediate</urgency>  
     <severity>Severe</severity>  
     <certainty>Observed</certainty>  
     <senderName>National Weather Service Sacramento CA</senderName>  
     <headline>Severe Thunderstorm Warning</headline>  
     <description>Radar indicated a severe thunderstorm over Alpine County...  
      moving southwest at 5 mph. Hail...intense rain and strong damaging winds  
      are likely with this storm.</description>  
     <instruction>take cover in a substantial shelter until the storm  
      passes.</instruction>  
     <area>  
        <areaDesc>extreme north central Tuolumne County in California,  
          extreme northeastern Calaveras County in California, southwestern  
          Alpine County in California</areaDesc>  
       <polygon>38.47,-120.14 38.34,-119.95 38.52,-119.74  
          38.62,-119.89 38.47,-120.14</polygon>  
     </area>  
   </info>  
</alert> 
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22 - Development of a WMO Portal on DRR 

Description 

Implementation of an inter-operable Web Portal holding a database for regional extreme 
weather and climate events is one of  the ToRs of the CCl TT-DEWCE. 

The purpose of the WMO portal on extreme weather and climate events, or hazards  is to 
provide a single point of access to a wide range of national and regional material on 
extreme weather and climate events, thus assisting in making such information 
accessible and disseminating it to the widest possible audience. A great deal of material 
is being produced by NMHSs on extreme weather and climate events, but it is spread 
across a very large number of national-level sites and is often difficult to locate and 
access, especially for those unfamiliar with the local language. In other cases, such 
material is not available on line even if it exists. 

An NMHS or other institution is sought to be the host for the infrastructure for the portal. 
This could be done by the NMHS alone or with the support of a group of relevant experts 
from elsewhere. In the first instance, it is not proposed that the host of a portal carry 
out any data analysis of its own, although that could be part of a longer-term extension 
in a second or subsequent stage development.  

 

23 - HIWeather Research Project 
Description 

The High Impact Weather Project is a research activity within the World Weather 
Research Programme (WWRP), beginning in April 2016.  
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In order to maximise the gains that will be achieved through the project, it is proposed 
to focus on the science needed to address five hazards, their impacts and the actions 
taken in response to them:  

 Urban flood, including flooding from the sea, rivers and directly from rainfall, 
with particular emphasis on flood impacts, including landslides, in the growing 
megacities of the developing world, especially those situated in the tropics and 
subtropics.  

 Wildfire, emphasising requirements associated with evacuation, property 
protection, fire fighting and fire management rather than the longer range 
problem of predicting elevated fire risk.  

 Localised Extreme Wind, including localised maxima within tropical and extra-
tropical cyclones (e.g. sting jets), tornadoes, downbursts and downslope 
windstorms.  

 Disruptive winter weather, including snow, ice, fog & avalanche, and focussing 
on transport, energy and communications impacts.  

 Urban Heat Waves and Air Pollution, with particular emphasis on health 
impacts in the growing megacities of the developing world. 

The research required to deliver enhanced resilience to these hazards will be carried out 
in five themes, one of which is Human impact, Vulnerability and Risk.  Research in this 
theme will be led by social scientists, with a focus on the interface between the physical 
hazard and the human impact. It will cover modeling of the role of the built environment 
in hazards, and of the exposure and vulnerability of individuals, businesses and 
communities. Workshops are planned to draw the physical and social science 
communities together through agreed definitions of key words and concepts, which will 
be documented in a white paper. Research will initially focus on building a community of 
interested scientists across NHMSs, academia and the private sector to review recent 
experience and current capabilities, to document the requirement and state-of-the-art in 
meeting it, and to identify and prioritise gaps in hazard prediction inputs, impact models 
and evaluation capability. This will inform subsequent activities in impact monitoring and 
in the construction, evaluation and deployment of impact models. Identifying and 
sharing best practice will be a recurrent activity for this theme, while Demonstration 
Projects will provide opportunities for evaluating new capability. 

 

Examples of Good Practice 

1. Peru 

The NMHS and National Disaster Management Office (NDMO) of Peru have established a 
strong working relationship and each has well-defined operational processes for 
identifying and recording hazard event data. 

The NMHS of Peru, SENAMHI issues alerts and warnings for extreme events including: 

 Cold snap (friajes) 
 Frost (heladas) 
 Snow (nevados) 
 Cold Waves (olas de frio) 
 Extreme wind (vientos intensos) 
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 Iluvias intensas (heavy rain) 
 Heat waves (olas de calor) 

Quantitative definitions of each event type are compiled in a hazard dictionary. Warnings 
include the event type, characteristics and affected area. 

SENAMHI assigns sequential numbers to hazard events as alerts are issued, initialized 
each month.  

The Disaster Management Office of Peru, INDECI, coordinates and verifies reports of 
damage from natural hazards by local and regional government. This information is 
entered into the Sistema de Informacion Nacional para la Respuesta y Rehabilitacion 
(SINPAD), which has data on all of the disasters in Peru (since 2009/11?) and is 
available for consultation online. Data include: 

 locality,  
 type of damage (numbers of houses, schools, kilometers of road, bridges, etc.),  
 destructive event,  
 sectors affected,  
 effects on population.   

Physical losses are converted into economic equivalencies. Data are collected in three 
formats: 

 Format 1 is the evaluation of damages  
 Format 2 is needs, 
 Format 3 is response actions.  

Data from format 1 is entered into SINPAD by local authorities, with INDECI oversight. 
Regional INDECI staff can also enter data.  

Each entry receives a code number corresponding to an affected area, rather than to 
the event itself.  The SINPAD administrator can create and delete codes. 

It has been proposed that SENAMHI could create an event code that could be entered in 
format 1 to SINPAD associated with the destructive event, which would also be 
SENAMHI-defined, thereby linking the damage information to the meteorological records. 

Further information 

 SINPAD - http://sinpad.indeci.gob.pe/PortalSINPAD/ 
 SENAMHI - http://www.senamhi.gob.pe 

 



 

Page 33 of 36 

 

SINPAD Web Interface 

2. RA-VI/Germany  

The Europe RCC Network, the first of the WMO Regional Climate Centre (RCC) networks 
to become operational, offers a good example how the Climate Watch Systems will 
function to activate early warnings of climate anomalies that could lead to extreme 
events, augmenting existing severe weather warning services. A database of extreme 
climate events in Europe (Regional Association VI), including some impact information, 
has been established. 

Implementation of the Climate Watch System in RA-VI began in early 2012 by the RCC 
Node-CM (climate monitoring) operated by Deutscher Wetterdienst (DWD). Climate 
Watch Advisories (CWAs) have been issued for various areas in the region, mostly 
concerning heatwaves and cold waves, drought situations and flooding. 

The Knowledge database on European climate extremes (KRONER) database established 
by (DWD) is a collection of extreme weather events in RA-VI totaling approximately 
10,000 events up to 2013. RCC Node-CM is working on providing online access to the 
database in the form of an Extreme Event Viewer. 
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KRONER includes cold spells, heat waves, heavy rainfall, floods, droughts, wildfires, 
landslides, snowslides and storms. Data sources are the EM-DAT database, the 
Dartmouth Flood Observatory flood data, and the extreme weather archive of Karlsruhe 
Institute of Technology. The GLIDE number is included in the data fields for some 
events. At present there is no link between CWAs and KRONER events, and each uses 
independent event ID numbers. 

The issue of the criteria used to define extreme events is a crucial one for the 
establishment of a global catalogue. The RA-VI extreme events database currently uses 
the following four criteria, which all need to be met: 

 Size: more than several 100km in diameter 
 The event should be extreme, ie at least <10th or >90th percentile 
 Impacts should be known and documented, eg in media 
 Duration should be at least 3 days 

DWD: KRONER – various sources from the web (no media reports), name not ideal as it 
contains extreme weather events, no “knowledge”, Extreme weather archive (KIT) 

1 person in the office is looking everyday for extreme events, writes them in an excel 
sheet, twice a week a discussion which events should be included, once a week a 
decision – the information does not come from the NMHSs, at the moment it is manual 
data collection 

 
RA-VI RCC Extreme Events Viewer (under development) 
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Further information 
 Climate risk early warning systems in Europe 
 By Peter Bissolli,  Ivan Cacic, Hermann Mächel and Stefan Rösner. WMO Bulletin 

65(1) 
 KRONER: An inter-operable knowledge data base for regional weather and 

climate events, Maya Körber, Andreas Walter, Karsten Friedrich, UNECE Expert 
Forum, 3 September 2015, Geneva 

 Extreme Event Viewer: http://rcccm.dwd.de/DWD-
RCCCM/EN/products/extremeeventsviewer/extremeeventsviewer_node.htm  

3. Russia 

Roshydromet and the national disaster management agency, EMERCOM, cooperate to 
identify, warn of and record extreme events using a system which if flexible enough to 
encompass the wide climatic range which exists across the world’s largest country. 

In Russia, hydrometeorological events with a climatological frequency of less than 1 in 
10 years are classified as extreme if the phenomenon represents a threat to safety and 
can cause significant damage. A “typical” list of extreme events with thresholds applying 
to the whole country is maintained, but regional differences are encompassed in local 
extreme event thresholds based on local climatology.  

Regional forecasting centres advise EMERCOM when an extreme event is expected and 
record the forecast for later verification. Events which are verified as crossing the 
defined threshold are recorded in an extreme event database. EMERCOM provides 
Roshydromet with loss/damage information for the event record, when it is available. 

Gaps in the database can occur when loss/damage information is not available, or 
extreme events in remote areas are not captured by the observations network. 

 

4. Indonesia 

The NMHS of Indonesia is BMKG (Badan Meteorologi, Klimatologi dan Geofisika), which 
maintains a compendium of extreme events which resulted in significant impacts, which 
includes information on warnings issued and meteorological analysis. Types of events 
included in the compendium are: 

 Extreme precipitation (often related to flooding and landslide impacts) 
 Hail 
 Waterspouts/tornadoes 
 Strong winds 
 Drought 

There is close cooperation among the NMHS, National Disaster Management Agency 
(NDMA), Local Data Management Agencies, the National Army and Police. The NDMA of 
Indonesia is BNPB (Badan Nasional Penanggulang Bengana), which maintains a 
comprehensive National Disaster Database of events which have caused loss and 
damage. The National Disaster Database contains disaster information, including losses 
for events from 1815 onwards. The event types catalogued in the database are: 

 flooding,  
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 landslides,  
 high tides / erosion,  
 earthquakes,  
 tsunamis,  
 fires,  
 drought,  
 waterspout,  
 accidents (transportation and industrial),  
 epidemics,  
 terrorism,  
 volcanic eruptions,  
 social conflicts 

Impact information in the database includes: 

 People (death, missing, injured, evacuated). 
 Damaged facilities: houses (heavy, moderate, light), health facilities, 

educational facilities, praying facilities, roads. 
 Crop damage  

 
The need to link BMKG’s compendium of extreme events and BNPB’s disaster database 
has been recognized and is being addressed. This will require the harmonization of 
definitions of hydrometeorological hazards.  

Further information: National Disaster Database: http://dibi.bnpb.go.id 


