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Function of WMO RCCs

Mandatory Functions:
1) operational activities for long range forecasts (LRF)
2) operational activities for climate monitoring
3) operational data services to support LRF and climate monitoring
4) training in the use of operational RCC products and services

Highly Recommended Functions:
● climate prediction and climate projection;
● non-operational data services;
● coordination functions;
● training and capacity development; and
● research and development.
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DMI – polarportal.dk

3) Operational Data Services, 
to support operational LRF and climate monitoring

Denmark: Greenland and Pan-Arctic model and satellite data, 
Greenland station data





















DTU Space input to Arctic-PRCC

GRACE mass changes.
~5 times per year
** Polarportal **

Altimetry elevation changes
Annual update of 5-yr mean or
4 times per year of elevation 
anomalies
**ESA CCI  Greenland Ice Sheet**

Sea ice freeboards or 
ice thickness from 
CryoSat-2 and 
Sentinel-3

Monthly maps
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FMI contributions

Apoligies for lack of fancy slides...

Operational Activities for Long Range Forecasts (LRF)
Finland: operational LRF for Finland; ocean and sea ice forecasts for Baltic Sea, Barents 
Sea and Kara Sea, Altimeter based sea ice classification for Arctic  

Operational Activities for Climate Monitoring
Finland: climate bulletin (Finland), SWE tracker

Operational Data Services, to support operational LRF and climate monitoring
Finland: Finnish datasets, marine data (Baltic Sea), Global/Polar surface albedo data sets, 
Arctic/Hemispheric snow cover and soil frost state data

Training in the use of operational RCC products and services
Finland: Training arrangements for Finland
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IMO contributions

2.1 Overview of datasets provided under mandatory 
functions
      Climate reports, reference climatology, data sets
2.2 Overview of datasets products and services offered 
under highly recommended functions
Downscaling assistance, reanalysis, glacier data, risk 
assessment



Overview of datasets provided 
under mandatory functions

RCC Function 
Activity 
Criteria

Dataset 
Product 
Service

Prod. Areal Coverage Timeof 
Issuance 

Means of 
service 
provision

Remarks

Operational 
activities for 
climate monitoring:

Report climate 
diagnostics

Weather

 

IMO Iceland and 
coastal  

environment

Monthly Web Text in 
Icelandic

Operational 
activities for 
climate monitoring:

Establish an 
historical 
reference 
climatology

Weather 

Hydrology

IMO Iceland and 
coastal  

environment

Hourly

Daily

Monthly

Seasonal

Annual

 

Data, 
maps 
and plot 
available 
on web.

Raw data can 
be made 
available 
through web 
service

More than 100 
rivers, currently 
part of Arctic 
Hycos

Acitvities 
supporting LRF 

Develop quality 
controlled 
datasets gridded 
where applicable 

Weather

Hydrology

IMO Iceland and 
coastal 

environment

Annual/  

 Ad hoc

Datasets 
available 
on web

 

Interpolated 
precipitation 
and 
temperature, 
augmented 
with 
reanalysis



Overview of datasets provided 
under mandatory functions

RCC Function 
Activity Criteria

Dataset Product 
Service

Prod. Areal Coverage Ad hoc Means of service 
provision

Remarks

Climate predict/ 
projection

Assist RCC users 
using CMIP and 
downscaled data. 
Provide 
information for use 
in adaptation.

Climate projections 
downscaling and 
assessments 

IMO from 
CMIPs and 
similar data

Iceland and coastal 
environment

Ad hoc Web and stakeholder 
interaction

 

Climate predict/ 
projection

Downscaling and 
baseline for 
comparison with 
scenarios.

Downscaled 
climate data

Re-analysis

IMO Iceland and coastal 
environment

Ad hoc Key variables on web:
Air temperature, 
Precipitation,Pressure, 
Snow accumulation, 
Potential runoff 

Key variables 
from gridded 
data available 
online, but 
more on 
request

Non-operational 
data services

Develop and 
maintain historical 
climate datasets

Glacier mass 
balance

Glacier outlines 
and glacier fronts

 

IMO Select glaciers in 
Iceland

Ad hoc

Seasonal

tbd Some glacier 
data already 
made 
available 
through 
Cryonet under 
Global 
Cryo-sphere 
Watch

Research and 
development

Avalance risk 
analysis and 
prediction

IMO Select locations in 
Iceland

Daily to 
Seasonal

tbd  



Other services not listed in WMO 
reply

Sea ice

Monitoring of sea ice in Icelandic waters 

 Operational duty of IMO
DMI also has responsibilities in a large region along the 
Greenland coast
Sea ice is a „climate sensitive“ variable and thus of interest 
for long term monitoring

Items listed in the reply to  WMO are tailored to operational 
(short term) or climate scenario (long term) parts of the CS 
spectrum.

IMO is also interested in developing societally relevant services 
for the near Arctic and for the intermediate parts of the CS 
spectrum

Will be happy to collaborate   



Potential Swedish contributions to Arctic-PRRC
 Observations

 Temperature, Precipitation, Ice concentration, River runoff
 Sweden + Baltic sea

 Models
 Pan-arctic hydrological model (Arctic-HYPE) assimilating runoff observations 

from WMO Arctic-HYCOS
 River runoff to Arctic ocean
 Arctic ocean drainage basin hydrological regime

 Services
 Hydrological model data: http://hypeweb.smhi.se/arctichype 
 C3S Service for water indicators in Climate Change Adaptation - SWICCA 

http://swicca.climate.copernicus.eu/ 

 SMHI Open data (www.smhi.se)

http://hypeweb.smhi.se/arctichype
http://swicca.climate.copernicus.eu/
http://swicca.climate.copernicus.eu/
http://www.smhi.se/


Arctic-HYPE
Pan-Arctic hydrological model/service
 Modelling key water storages and fluxes 

in the Arctic drainage basin:

 explain observed trends in river flow 
 estimate flow in non-gauged basins
 flow-to-ocean and upstream 

hydrological regime
 Hindcast, forecasts, climatology, 

climate change scenario impacts

 Model data service: 
http://hypeweb.smhi.se/arctichype 

 Part of WMO Arctic-HYCOS project
(National hydrological services in Canada (lead), 
Denmark, Iceland, Finland, Norway, Russian 
Federation, Sweden, and United States of America, 
WMO and GRDC)

http://hypeweb.smhi.se/arctichype


SWICCA – C3S service for water 
indicators in Climate change
 Demonstrator of a Copernicus climate change service for the water sector

 Data and guidance for climate impact assessment for water sector

 Targeted for consulting engineers (Purveyors) working with climate change 
adaption in the water sector

 Web service: 

      http://swicca.climate.copernicus.eu/  

http://swicca.climate.copernicus.eu/
http://swicca.climate.copernicus.eu/
http://swicca.climate.copernicus.eu/


Nordic PRCC node
 Good opportunity for further nordic 

collaboration on Arctic hydrology

 Observations and knowledge has been  shared 
for a long time between Nordic national 
hydrological services

 Arctic-HYCOS collaboration provides interface 
also to Canada, Russian federation and USA

 Denmark and Greenland could get more 
involved in Arctic-HYCOS!

 On-going work at SMHI to extend Arctic-HYPE 
to Greenland  - opportunity for collaboration 
with DMI, GEUS, DTU, Asiaq



Norwegian Meteorological Institute

Outline – MET Norway

Datasets/products:
▪Observations or observation based products

- Sea ice: OSISAF
▪Model based products

- Arctic MFC; ROMS, TOPAZ

Data management framework for interoperability
▪Global Cryosphere Watch, International Polar Year and Year Of 
Polar Prediction databases 



Norwegian Meteorological Institute

Basic principles for MET Norway products

Open and free data policy

Internationally standardized framework for interoperability
▪Heritage from GCW, IPY and YOPP databases, as well as 
national databases 
▪Based on metadata protocols, ….
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MET Norway – Surface observations

Example: coverage at 12Z on 28 
Aug 2016

MET Norway operates:

• SYNOPs on remote islands 
Hopen, Jan Mayen, Bjørnøya

• Automatic stations on Svalbard 
archipelago (triangles)

(Frame shows pressure field from 
AROME-Arctic)

Hopen

Bjørnøya

Jan Mayen

Ny Ålesund

Longyearbyen
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MET Norway – Radiosondes

Jan Mayen

Bjørnøya

Andøya

Ny Ålesund (AWI sonde)

Dots: radiosondes

Present schedule:

Jan Mayen, Bjørnøya, Andøya:

• 12-hourly (0Z and 12Z) annually

• Jan Mayen and Bjørnøya 
   extended to 6-hourly in winter (6mnth) 

(AWI sonde at Ny Ålesund: daily at 12Z)



Norwegian Meteorological Institute

Sea Ice Concentration Climate Data Record
(Thanks to Thomas Lavergne)

1979 
(sept)

1978 - 2015 : Climate Data Record 2015 - … : Interim CDR

1979

2012

2015



Norwegian Meteorological Institute

Future funding, and interaction model with C3S 

C3S:Lot No: 1 Copernicus C3S_312(a) Production of ECV 
datasets based on EO — Sea Ice

This lot addresses the generation and delivery of long 
term CDRs describing the global evolution of sea ice, 
including sea-ice concentration, edge and 
thickness [...] routine and sustained delivery and 
updates.



Norwegian Meteorological Institute

Sea Ice Type, Sea Ice Drift, ...

S. Kern (2016)

March 2015

M. Tschudi (2014) US NSIDC 



Norwegian Meteorological Institute

http://polarview.met.no/regs/c_map6.jpg

http://polarview.met.no/regs/c_map6.jpg Updated every week day

http://polarview.met.no/regs/c_map6.jpg


Fine Resolution Arctic sea ice Modeling and 
Prediction System. 2 km resolution to +48h. 
Starts with SMOS (ice thickness) (U Bremen), 
OSISAF (Ice type/1st year/multiyear ice). 
Wang and Wang, 2009



Norwegian Meteorological Institute

Polar lows 2000-2013

Gunnar Noer, VNN, MET Norway



Norwegian Meteorological Institute

Polar low tracking with AROME-Arctic

2.5km, 66hrs 4*daily (3hr cycling)
Potential of Polar Low track within 42 hours



Norwegian Meteorological Institute

• CMEMS uniqueness:
• Operate ocean forecast and 

reanalysis (physics & bio)
• Open & Free data 

distribution
• 24/7 service 
• Added value to Copernicus 

satellites (data 
assimilation)

• Ambitious development 
plans

• Distributed European body
•  The Arctic is present

• As a regional Monitoring 
and Forecasting Center 
Arctic MFC 

• North of 62N
• 3 Norwegian partners
• NERSC, MET Norway, IMR

• In the Global MFC
• Mercator Océan 

• In all observation Thematic 
Assembly Centers

The Copernicus Marine Services



Norwegian Meteorological Institute

The ARC MFC (TOPAZ system)

Now

2018



Norwegian Meteorological Institute

MET Norway runs data management systems/portals for:
GCW, NORDMAP, NMDC, NorDataNet, SIOS, AeN, GeoAccess, 

Data Collection or Production Centres (DCPCs)

Global Information System Centres (GISCs)

Discovery Access and Retrieval Services in WIS
Management of all data types – not only NRT data streams

ISO compliant 
Meta Data format 
and contents



Norwegian Meteorological InstituteJoerg Klausen, MeteoSwiss



Norwegian Meteorological Institute

Example services

GCW Website

▪The GCW website contains 
programme information, 
up-to-date news, state of the 
cryosphere graphics and 
assessments, CryoNet station 
information, observational 
requirements, dataset 
intercomparisons, a multi-source 
glossary, and outreach material. 
▪It links to the GCW Data Portal.
▪For more information see the 
demo at the WMO booth.

 globalcryospherewatch.org

From: WMO Congress XVII – Polar And High Mountain Activities Round Table



Norwegian Meteorological Institute

Services

gcw.met.no

GCW Data Portal 

The GCW Data Portal is part of WIS, a 
data Collection and Production Centre 
(under development), and is 
interoperable with data centres.

WMO Congress XVII – Polar And High Mountain Activities Round Table



Norwegian Meteorological Institute

Example – use of WMO Arctic Data Centre



Example – use of WMO Arctic Data Centre



Example – use of WMO Arctic Data Centre



Example – use of WMO Arctic Data Centre



Example – use of WMO Arctic Data Centre



Norwegian Meteorological Institute

THREDDS: Thematic Real-time Environmental Distributed Data Services. 
Middleware to bridge the gap between data providers and data users. Simplifies 
the discovery and use of scientific data and allows usage to reference scientific 
data. Catalogs are the core of THREDDS. They are XML-documents that 
describe the on-line datasets and can contain arbitrary or standard metadata.
The THREDDS Data Server (TDS) is a web server that provides catalog, 
metadata and data access services for scientific datasets. 



Thank you for your attention
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