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WMO OMM

Global Framework for Climate Services (GFCS)

• Society is vulnerable to the impacts of climate 

variability

• There is a growing need for understanding and 

obtaining reliable information about ongoing 

climate change and climate variability.

• GFCS is an inter-governmental initiative 

spearheaded by WMO to guide  the development 

and application of science-based climate 

information  and services in support of decision-

making in climate sensitive sectors.
• GFCS contributes to reducing the vulnerability 

of society to climate-related hazards.

• The GFCS aims to maximize the benefits of 

using the existing climate service infrastructure.



GFCS Sectoral Priorities

All sectors to be covered but initial 
priority  is given to the sectors:

• Agriculture and Food Security
• Disaster risk reduction

• Water
• Human Health
• Energy*

*Endorsed by Congress-17 (2015)
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Global Framework for Climate Services (GFCS)

• The CSIS is the component of the 
GFCS most  concerned with the 
generation and dissemination of  
climate information.

• It is the ‘operational centre’ of 
the GFCS. 

• HLT report: ‘The Climate 
Services Information System  is 
the system needed to collect, 
process and  distribute climate 
data and information 
according to  the needs of 
users and according to the 
procedures  agreed by 
governments and other data
providers.’
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WMO Global Producing Centres of Long Range  

Forecasts (GPCLRFs)

WMO has officially designated 13 GPCLRFs:

In addition to the institutions referenced above, WMO has also designated the following Lead Centres:
•WMO Lead Center for Long-Range Forecast Multi-Model Ensemble (LC-LRFMME) jointly coordinated by KMA and 
CPC/NOAA 
•WMO Lead Center for Standard Verification System of Long-Range Forecasts (LC-SVSLRF) jointly coordinated by BOM 
and MSC

• In 2006, WMO set up a process to designate 
centres making global  seasonal forecasts as 
WMO Global Producing Centres of Long Range  
Forecasts

• GPCLRFs are required to adhere commonly defined 
standards:

– a fixed forecast production cycle

– a standard set of forecast products

– verification standards

• A comprehensive set of standard verification 
measures has been defined (the WMO Standard  
Verification System for Long-Range Forecasts –
SVSLRF)





Links to GPCs sites• Predictive Ocean Atmosphere Model for Australia(POAMA), Melbourne
http://poama.bom.gov.au/

• Canada
http://www.weatheroffice.gc.ca/saisons/index_e.html

• National Climate Center of CMA (NCC/CMA), Beijing
http://bcc.cma.gov.cn/Website/index.php?ChannelID=63&show-product=1

• METEO-FRANCE
http://france.meteofrance.com/france/accueil

• Japan Meteorological Agency, Tokyo
http://ds.data.jma.go.jp/tcc/tcc/products/model/index.html

• Korea Meteorological Administration (KMA), Seoul
http://wmolc.org/~GPC_Seoul/

• Met Office, Exeter
http://www.metoffice.gov.uk/research

• National Centers for Environmental Prediction (NCEP), Washington
http://cfs.ncep.noaa.gov/

• ECMWF
http://www.ecmwf.int/products/additional/gts_headers_seasonal.html

• Hydrometeorological Research Centre of Russia
http://wmc.meteoinfo.ru

• South African Weather Service, Pretoria
http://dev2.weathersa.co.za/web/

• Center for Weather Forecasting and Climate Research(CPTEC), CPTEC/INPE
http://www.cptec.inpe.br/

• The Deutscher Wetterdienst institute, Germany 

• https://www.dwd.de/EN/ourservices/seasonals_forecasts/charts.html

Links to WMO GPCs page:

http://www.wmo.int/pages/prog/wcp/wcasp/clips/producers_foreca

sts.html

WMO Lead Center for Long-Range Forecast Multi-Model 
Ensemble (LC-LRFMME)

https://www.wmolc.org/

WMO Lead Center for Standard Verification System of Long-
Range Forecasts (LC-SVSLRF)

http://www.bom.gov.au/wmo/lrfvs/



WMO El Niño/La Niña Update

• El Niño/La Niña Update are altering global weather and climate patterns.

• Outcomes of each event of El Niño/La Niña  are never exactly the same.

• The forecasting of El Niño and La Niña episodes developments is 

undertaken in a number of ways.

• The exchange and processing of the data monitoring and forecasting of El 

Niño and La Niña are carried out under coordination of the WMO. 

• WMO El Niño/La Niña Update is prepared on a quasi-regular basis through 

a collaborative effort between WMO and the leading centres around the 

world dealing with this phenomenon.
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Global Seasonal Climate Update

• Purpose: International consensus on  
current state of climate plus outlook for  
the next season;

• Addresses: major climate modes and  
indices; temperature and precipitation;

• Issued: ahead of each conventional  
season (at the minimum);

• Target users: Regional and national
centres and entities (globally acting
users also interested);

• Dedicated Task Team under CCl;

• Trial versions of GSCU being developed  
in near real-time and subjected to peer-
review process/operational testing..
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WMO RCC Status Worldwide
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http://www.wmo.int/pages/prog/wcp/wcasp/rcc/rcc.php • WMO Regional Climate Centres are centres of 

excellence that  create regional climate products 

including long-range  forecasts in support of 

regional and national climate activities.

• The mandate of RCCs is cascading forecast process

from global scale and tailoring for use at regional

and local scale. 

• RCC users: NMHSs, other RCCs, etc.



The North Eurasia Climate Centre (NEACC) coordinated by the Russian Federation under the

auspices of the Commonwealth of Independent States (CIS). NEACC was formally designated

as a WMO RCC NEACC by WMO Executive Council in May 2013.

For RA-VI Region NEACC functions as one of Long-Range Forecast nodes of the RA-VI Regional Climate

Network.

For RA-II Region NEACC functions as a Multifunctional Regional Climate Center.

NEACC contributes to ArcRCCs operations

The structure of NEACC:

NHMSs of CIS

+ 

Consortium of the 7 Roshydromet

organizations: 

Hydrometeorological Research Centre of the 

Russian Federation is coordinator and host 

institution

North Eurasia Climate Center (NEACC) as a part of 

RCCs network worldwide



The priority of the NEACC as a regional climate center of WMO is to support the CIS NMHSs in climate 

services provision at the regional and national levels .

According to WMO requirements, the NEACC performs a number of mandatory and recommended RCC functions. 

(Criteria for the mandatory functions of the RCC OF THE RCC are formulated in the Manual of the WMO GDPFS)

Operational climate 
monitoring

Operational climate 
data provision

Capacity building 
activitiesOperational LRF 

activity

Mandatory functions of NEACC

Mission of NEACC



Operational long-range forecasting technology at NEACC



EA - East Atlantic Oscillation

WA - West Atlantic Oscillation

EU - Eurasia Pattern

WP - West Pacific Oscillation

PNA - Pacific – North American Pattern

NAO - North Atlantic Oscillation

POL - Polar Oscillation

AOS - Arctic Oscillation

Monthly to seasonal multimodel forecasts 

(SL-AV + MGO models) of basic 

meteorological parameters with monthly 

update
Forecasts of climate indices (including Arctic 

Oscillation Index, Polar Oscillation Index) 

with monthly update Subseasonal forecasts of basic meteorological 

parameters with weekly update

North EurAsia
Climate Centre

http://neacc.meteoinfo.ru/ - English version of NEACC website

http://seakc.meteoinfo.ru/ - Russian version of NEACC website

Probabilistic forecast of precipitation 

for June 2019

Probabilistic forecast of air 

temperature for JJA2019



Climate Watch Advisories have been issued based on monitoring and subseasonal forecast 

information



Skill scores of monthly-seasonal forecasts

Operational forecasts Hindcasts 



New supercomputer complex (2018) has been facilitating operational LRF work at GPC-Moscow and 
NEACC
- increased storage of forecast and monitoring information
- increase of resolution of dynamical model forecasts
- optimization of LRF technology

Center

Peak

Performa

nce

TFlops

(1012

Flops)

System Cores
RAM TB/

GB per core
Manufacturer Storage

GPC-Moscow

1200

Cray 

XC40-LC

33696/

36

120/3,55

Cray 

(USA)

2,8 PB

Cray Sonexion

3000

+

360 TB EMC
13

Bull S6

130 

384/38

4

4/10
Bull SAS

(France)

Updating of computational facilities at 

Roshydromet



Uniqueness of Arctic Regional Climate Centre Network (ArcRCC-N)

• The domain of the ArcRCC-N falls across three of the WMO Regional Associations.

• The Arctic Council countries are members of ArcRCCs-N. 

• Contributing countries in domain also have well supported NHMSs.

• Two levels structure for the ArcRCC-Network: 1. Multifunctional operation in three sub-regional geographic 

domains 2. Each node udertakes a cross-node mandatory function for the entire pan-Arctic domain

The goal of ArcRCC-N is to provide effective, user-relevant, decision-support climate information 

needed by indigenous people, governments, businesses and other users at high northern latitudes.

NATIONAL REGIONAL CIRCUMPOLAR

Countries
Meteorological  

Organizations
Regional Climate Centres (RCCs)

Arctic  Regional Climate Centre

United States NOAA

North American  

Node
Forecasting

Canada ECCC

Denmark DMI

Northern  

European /  

GreenlandNode
Data Services

Iceland IMO

Norway NMI

Sweden SMHI

Finland FMI

Russia AARI
NorthernEurasia  

Node
Monitoring



Status for the ArcRCC-N

▪ The structure for ArcRCC-N endorsed by EC-69

▪ Demonstration Phase launched on 17th endorsed by EC-70

▪ Plan to be designated as an RCCs-N WMO by  mid-2020

▪ Climate Outlook Forums (PARCOFs) are important to achieve the  designation

More information about ArcRCC-N, 

products and services in the 

demonstration phase

are accessible through the  

https://www.arctic-rcc.org
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Regional Climate Outlook Forums (RCOFs)

• RCOF Concept was pioneered in Africa and spread worldwide. 

• WMO and a number of national, regional and international organizations 

and development agencies (e.g., NOAA, IRI, Meteo France, Met Office, 

IGAD, SADC, USAID, AusAID, etc.) have supported their growth, stability 

and expansion. 

• RCOFs provide platforms for Climate experts and climate  information 
users to:

– Discuss current climate status

– Exchange views on scientific developments in climate prediction

– Develop consensus-based regional climate outlooks that can feed into  national 
climate outlooks produced by NMHSs

– Engage in user-provider dialogue

• An important aspect of RCOFs is the facility to bring together  experts in
various fields, at regular intervals, operational  climate 
providers and end users of forecasts in an  environment that encourages 
interaction and learning.



RCOFs Worldwide



The NEACOF has been 

conducted twice a year at the end 

of the springtime, in May, (on the 

base of Internet resources) and at 

the end of the autumn, in 

November (physical sessions), 

with focus on the seasonal 

prediction for summer and winter 

respectively.
http://neacc.meteoinfo.ru/nea

cc/north-eurasian-climate-

outlook-forum (English 

version)

http://seakc.meteoinfo.ru/about-

centre/-neacof (Russian 

version)

North Eurasia Climate Outlook Forum (NEACOF) 

in RCOF process



Procedure to develop consensus forecast during NEACOF 
sessions
• Combining of the seasonal forecasts both empirical and dynamical from the leading forecasting centers 

(GPCs, RCCs etc) and NHMSs

• Review the previous season’s consensus forecast in comparison with the actual conditions realized;

• Review current large-scale (global and regional) climate anomalies known to influence the regional climate, 
and the most recent predictions for their evolution;

• Review current climate conditions in form of climate indices and their potential impacts at local and regional 
levels 

• Considering all monitoring and forecast information to produce a climate outlook with related output (e.g. 
maps of temperature and/or precipitation anomaly patterns in terms of tercile probabilities)

• Discuss the consensus statement document 

• Discuss applications of the outlook and related climate information to climate-sensitive sectors in the region; 
consider practical products for development by NMHSs;

• Collect feedback the session and its results:
• Achieved improvements to the process and any challenges encountered, 

• Establish steps required to further improve the process for subsequent sessions.



DJF 2018/2019

Air temperature

Consensus process 

was mostly 

subjective

but objective 

approach is in 

development

Example of consensus outlooks from NEACOF

Precipitation



16th session of NEACOF is holding as an parallel section 

of CITES2019



Pan-Arctic Regional Climate Outlook Forum 
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The third session of the Pan-Arctic Climate Outlook Forum 

(PARCOF) was held on 8-9 May 2019 Rovaniemi, Finland

It was attended by permanent participants of the Arctic 

Council, representatives of Arctic Indigenous Peoples, 

scientists from all the Arctic Council Member States, and 

stakeholders.

Representatives of Arctic indigenous organizations shared 

their knowledge about changing conditions, the challenges 

they face, and the type of forecasts and climate services 

they need.

Commercial shipping stakeholders from the dry-bulk and 

tourism sectors informed about their activities and their 

needs for climate and weather information to ensure not 

only their safety, but the protection of the environment.



Outlook for Summer 2019:
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Surface air temperatures 

are expected to be above 

normal across the majority 

of the Arctic regions 

Below to near normal sea ice 

conditions are expected for 

the majority of the Arctic, 

with the exception of 

Greenland and the Canadian 

Arctic.

Precipitation forecast during JJA 

2019 over the majority of

the Arctic is non-decisive



Verification of the previous seasonal forecast February,  
March, April 2019:
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Surface   air  temperature over North

America and the Atlantic regions was for the 

most part accurately forecasted. The 

accuracy over the European and western 

Siberian regions varied spatially between an 

accurate, indecisive (below 33% accuracy) 

and incorrect forecast. Surface air 

temperature forecast over the ocean for both 

regions was accurately forecast. The above 

normal surface air temperature forecast for 

western Siberia

was also accurate. Forecast over remainder 

of the European and western Siberian

continental regions were mostly indecisive. 



Discussing historical skill over the Arctic, Temperature
(confidence with respect to the historical skill)

 If a historical skill was good over a  

certain region (e.g. colored region 

on  the upper figure) we are more  

confident about the forecast 

results  over the same region

 Overall confidence is modest in JJA 

over  the Arctic with the exception 

of the  Atlantic, Siberian and 

Chukchi regions.

From PPT M.Marcovic, 2019
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Tailoring of seasonal consensus forecasts to navigation tasks



RCOF and PUBLIC HEALTH

The Health-Climatic Bulletin is developed and 
disseminated by the Caribbean Public Health Agency 
(CARPHA), the Pan American Health Organization (PAHO) 
and the Caribbean Institute for Meteorology and 
Hydrology (CIMH) to help the health sector to manage 
climate risk.
The HCB:
• Offers insights on the typical climate conditions of the 
upcoming season or forecast period;
• Advises on the health implications arising from this 
seasonal climate information.

The HCB guides health professionals to identify several 
implications of forecasted climate in a number of key areas 
including respiratory illness, non-communicable diseases, 
vector borne illness, gastrointestinal illness, physical injury 
or death, and well-being and mental health.

Use of this information can help to inform strategic and 
operational decisions.





The Tourism-Climatic Bulletin (TCB) is 
jointly developed and disseminated by the 
Caribbean Tourism Organization (CTO), the 
Caribbean Hotel and Tourism Association 
(CHTA) and the Caribbean Institute for 
Meteorology and Hydrology (CIMH) to 
help the tourism sector manage climate 
risk.

The TCB based on climate outlook provides a 

overview of climate conditions in the 

concerned regions and communicates 

implications for the tourism sector 3 months in 

advance.

Tailored advice using climate information help 

tourism businesses and policymakers identify 

and prepare for favourable or inclement 

climate conditions in the Caribbean and source 

markets, before they occur.

https://rcc.cimh.edu.bb/caribbean-tourism-climatic-bulletin/

RCOFs and Tourizm



RCOFs and Tourism



Thank you for your attention!


