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Abstract. Regional Climate Centres are institutions with the capacity and mandate by WMO to develop high
quality regional-scale products using global products, national input and incorporating regional information.
Recently a pilot network of three Regional Climate Centre consortia was established for the WMO region
RA VI (Europe and Middle East). Germany (Deutscher Wetterdienst) has taken the responsibility of the Re-
gional Climate Centre Node on Climate Monitoring. The main basic functions of this centre are the publication
of annual and monthly climate diagnostic bulletins, monthly monitoring maps, monitoring of significant events,
implementation of a climate watch system, capacity building and offering reference climatologies and trend
maps.

1 Background

Climate relevant processes have strong inter-scale linkages
going beyond borders of individual countries. Therefore,
and also to meet the needs of its members, WMO has de-
fined a worldwide three-level infrastructure: Global Produc-
ing Centres for Long-range Forecasts (GPCs), Regional Cli-
mate Centres (RCCs; WMO, 2009) and National Meteoro-
logical or Hydrometeorological Services (NMHSs).

In the light of the enormous challenges climate variabil-
ity and climate change pose to societies, there is an urgent
need to enable WMO Members to provide the best possible
climate services in support of climate risk management and
adaptation. As global-scale information provided by GPCs
(coarse in terms of resolution and reflected features) is typi-
cally not sufficient for national-scale services, the concept of
WMO Regional Climate Centres was developed to bridge the
gap between information at the global and national scales.
Moreover, up-to-date climate services require, among oth-
ers, appropriate computer power, modelling capacities and
special expertise, to which not all WMO Members currently
have adequate access.

WMO Global Producing Centres (GPCs) for Long Range
Forecasts (global seasonal forecasts) are an integral part
of the Global Data-Processing and Forecasting System
(GDPFS). GPCs adhere to certain well-defined standards –
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aiding consistency and usability of output: a fixed forecast
production cycle, a standard set of forecast products and
WMO-defined verification standards (for retrospective fore-
casts). A comprehensive set of standard verification mea-
sures, with which to communicate the skill of forecasts, has
also been defined.

Officially designated GPCs of Long Range Forecasts
based in Europe are: the European Centre for Medium-
Range Weather Forecasts (ECMWF), Toulouse (Mét́eo-
France, France), Exeter (Met Office, UK), and Moscow
(Roshydromet, Russia). WMO has also designated a Lead
Centre for Long Range Forecast Multi-Model Ensemble
(LC-LRFMME) and for Standard Verification System of
Long Range Forecasts (LC-SVSLRF).

Regional Climate Centres (RCC) are Centres of Excel-
lence that assist World Meteorological Organization (WMO)
Members in a given region to deliver better climate services
and products including regional long-range forecasts, and to
strengthen their capacity to meet national climate informa-
tion needs. The concept of Regional Climate Centres (RCC)
offers excellent opportunities for networking by pooling cer-
tain capacities of the National Meteorological and Hydrolog-
ical Services (NMHSs) and other institutes in a region by
an efficient systems approach. Accordingly, each member
in a region gets sustained operational access to the most up-
dated climate services. The primary users of an RCC are the
NMHSs and other RCCs in the region and in neighbouring
areas. NMHSs typically use RCC products to extend or im-
prove their service suite vis-à-vis their end user community.
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Figure 1. Example map of monthly temperature anomaly in November 2010 (Source: Deutscher Wetterdienst).

2 Organization

Recently a pilot network of three RCC consortia was estab-
lished for the WMO region Regional Association (RA) VI
(Europe and Middle East) which comprises Europe, Green-
land, parts of the North Atlantic and the Middle East (http:
//www.rccra6.org):

– RCC node on climate data
(http://eca.knmi.nl),

– RCC node on climate monitoring
(www.dwd.de/rcc-cm),

– RCC node on long-range forecasting
(http://neacc.meteoinfo.ru/).

Germany (Deutscher Wetterdienst, DWD) has taken the
responsibility of the RCC node on climate monitoring (RCC-
CM). The consortium of this node consists of the following
NHMSs

– Armstatehydromet/Armenia,

– Deutscher Wetterdienst (Germany) (host),

– Mét́eo-France/France,

– KNMI /The Netherlands,

– RHMS/Serbia, and

– TSMS/Turkey.

RCC-CM supports the South-eastern Europe Climate Out-
look Forum (SEECOF). It is the very first regional climate
outlook forum in Europe, started in 2008 at Zagreb, Croatia.
Regional Climate Outlook Forums (RCOFs), active in sev-
eral parts of the world, routinely provide real-time regional
climate outlook products.

3 Basic functions and products

RCCs provide online access to their products and ser-
vices to National Meteorological and Hydrological Services
(NMHSs) and to other regional users (if respective NMHSs
agree). Vice versa, RCCs receive data, products, know-how
and feedback from the NMHSs as a main source for regional
information. By the same time, they provide regional data,
products and feedbacks to Global Production Centres and
Lead Centres for respective verification and product opti-
mization of the global-scale information.

The RCC-CM will perform basic functions covering the
domain of climate monitoring:

– Monthly monitoring maps: Europe (RA VI; see for ex-
ample Fig. 1; Hogewind and Bissolli, 2011), Eastern
Mediterranean, South Caucasus, Southeast Europe,

– Annual and monthly climate diagnostic bulletins
(see for example Fig. 2),

– Monitoring of significant events,
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Figure 2. Annual and Monthly Bulletin on the Climate in WMO Region VI.

Figure 3. Example map of the trend of very heavy precipitation days (≥20 mm) in November 1950–2010 (Source: ECA&D, KNMI).
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Table 1. RCC-CM Product catalogue, Status of 31 December 2010.

 9 

1 RCC-CM Product catalogue 
1   M a n d a t o r y   P r o d u c t s 2 

3  
1.1  Monthly and Annual Bulletins and Reports 4 

5 

Annual Bulletin on the Climate in RA VI 
(DWD; www.dwd.de/rcc-cm) 

Contribution to:  
Annual ‘State of the Climate’ Report (BAMS/WMO; 
www.ncdc.noaa.gov/bams-state-of-the-climate/), European Section (lead: 
DWD/UK MetOffice) 

Monthly Climate Diagnostics Bulletin  
(DWD; www.dwd.de/rcc-cm) 

Contribution to:  
WMO statement on the status of the global climate 
(www.wmo.int/pages/publications/showcase/index_en.html) 

 
1.2  Monthly Maps 6 

7 

Monthly maps of air temperature 
(DWD; www.dwd.de/rcc-cm) 

Monthly maps of precipitation 
(DWD; www.dwd.de/wzn) 

Monthly maps of snow cover  
(DWD; www.dwd.de/snowclim) 

Monthly maps of sunshine duration 
(DWD; www.dwd.de/rcc-cm) 

Monthly maps of cloud coverage  
(DWD; www.dwd.de/satklim) 

Monthly maps of water vapour  
(precipitable water; DWD; www.dwd.de/satklim) 

Monthly maps of pressure  
(DWD; www.dwd.de/rcc-cm) 

Monthly maps of temperature, precipitation, pressure, wind, 
humidity (model based) and anomalies with 3 and 12 
months overlapping periods (Météo-France; 
www.meteo.fr/special/CLIM/clim_model.html) 

ECA&D based maps, graphs and trends (tempera-
ture, precipitation, extremes indices), based on station 
data and gridded data (KNMI; eca.knmi.nl) 

Monthly maps of temperature and precipitation for the 
Eastern Mediterranean (Turkish State Meteorological Ser-
vice: emcc.dmi.gov.tr) 

Monthly anomaly maps of temperature and precipita-
tion for the South Caucasus region (ARMSTATEHY-
DROMET; www.dwd.de/rcc-cm) 

Climate anomalies and extremes indices (Republic Hydro-
meteorological Service of Serbia; SEE/VCCC; 
www.seevccc.rs)  

 
1.3  Reference Climatologies 8 

9 

Temperature (www.dwd.de/rcc-cm) Precipitation (www.dwd.de/wzn) 

Snow cover (www.dwd.de/rcc-cm) Sunshine duration (www.dwd.de/rcc-cm)  

Cloud coverage (www.dwd.de/satklim)  Water vapour (www.dwd.de/satklim) 

ECA&D based climatologies (temperature, precipita-
tion, extremes indices), based on station data (KNMI; 
eca.knmi.nl/utils/mapserver/climatology.php) 

 

 
2   S u p p l e m e n t a r y   P r o d u c t s 10 

11 

Radiation products: 
  Surface incoming short-wave radiation 
  Surface net short-wave radiation 
  Surface outgoing long-wave radiation 
  Surface net long-wave radiation 
(DWD, www.dwd.de/satklim) 

Cloud coverage indices: 
  Number of days with cloud cover < 2/8 
  Number of days with cloud cover > 6/8 
  Duration of days with cloud cover < 2/8 
  Duration of days with cloud cover > 6/8 
(DWD, www.dwd.de/satklim) 

Drought index (modified SPI drought index; DWD, 
www.dwd.de/rcc-cm) 

Daily Tmin/Tmax – Temperatur maps 
(DWD, in development) 

 
3   E v e n t    M o n I t o r I n g 12 

Significant Weather Event Reports  
(European scale, www.dwd.de/rcc-cm and 
http://ecad.knmi.nl/events/selectevents.php) 

Significant Weather Event Calendar 
(European scale - monthly events; www.dwd.de/rcc-cm) 

Significant Weather Event Reports (coun-
tries, www.dwd.de/rcc-cm) 
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– Reference climatologies and trend maps (see for exam-
ple Fig. 3, Haylock et al., 2008; van Engelen et al.,
2008),

– RA VI climate monitoring WebPortal,

– Climate watches (to be performed in future),

– Training (to be performed in future),

– Research and Development (R&D)
(to be performed in future).

The pilot RCC-CM generates and distributes various cli-
mate monitoring products for the WMO Region VI. Some
first products are offered: description of outstanding weather
events, maps of various climate quantities and monthly and
annual climate reviews (“RA VI Bulletin”). National prod-
ucts for individual countries within the WMO Region VI
are provided by the National Meteorological and Hydro-
logical Services of the concerning countries. DWD gener-
ates, beside the national products for Germany, also transna-
tional maps and reports for the whole WMO Region VI,
based on data and contributions from the countries. A de-
tailed overview of all individual mandatory and supplemen-
tary products (e.g. for drought: Pietzsch and Bissolli, 2011)
as well as event monitoring information is shown in Table 1.

The climate watch system (CWS; WMO, 2005), which is
going to be implemented by RCC-CM in future, will provide
advisories and statements for the NHMSs to enable them
to inform users, particularly those involved in natural haz-
ards preparedness, mitigation and response, about evolving
or foreseen climate anomalies at the regional and national
levels, thus allowing them to make informed decisions. The
advisories should be based on all available climate infor-
mation from National Meteorological and Hydrological Ser-
vices, global producing centres and regional climate centres.
The “RA VI Workshop on Climate Monitoring including the
Implementation of Climate Watch Systems” (WMO, 2011),
held in October 2010 in Offenbach, led to a detailed roadmap
for the implementation of a climate watch system.

Updated climate monitoring reports and maps and addi-
tional information are available via Internet:www.dwd.de/
rcc-cm.
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