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1. WMO Polar Activities 
 Currently undertaken in the framework of 

 Global Observing System (GOS) 
 WMO Space Programme 
 Regional Basic Synoptic Network (RBSN) 
 Regional Basic Climatological Network (RBCN) 
 AMDAR Programme 
 Antarctic Observing Network (AntON) 

 International Arctic Buoy Programme (IABP) 
 WCRP-SCOR International Programme for Antarctic Buoys (IPAB) 
 Global Atmosphere Watch (GAW) 
 Global Cryosphere Watch (GCW) 

 Cryonet 
 WMO-IOC-UNP-ICSU Global Climate Observing System (GCOS) 

 GCOS Surface Network (GSN) 
 GCOS Upper Air Network (GUAN) 



OBSERVATION AND MONITORING 
Critical Elements of the “Watch” 
 

Concordia  

Sonnblick 

• operating in remote, data sparse regions 
• CryoNet – reference, super sites – develop consortium 
of sustained, ground-based international multi-
disciplinary observatories, strengthening collaboration  
 

• Contributing to an optimized 
cryosphere observing system using 
in-situ and satellite systems  
• Developing value added long-term 
standardized observational data and 
products to address systems science 
and policy questions, initialize and 
validate model and satellite derived 
cryospheric outputs 

• comprehensive, coordinated cost-effective, sustainable system of observations & information 



Executive Council Panel of Experts on Polar 
Observations, Research and Services (EC-PORS) 

 EC-PORS promotes and coordinates activities of WMO 
programmes that are carried out in the Antarctic and Arctic 
regions by WMO Members, including the Antarctic 
Observing Network (AntON – established by Cg-16) 
 

 The Panel interfaces with all WMO programmes as well as 
other related programmes throughout the world, meeting 
global needs and requirements for meteorological, 
climatological and hydrological  observations, research and 
services in the Polar Regions. 
 

 EC-PORS is guiding the development of the Global 
Cryosphere Watch (GCW) 



2. Status on observing systems in polar areas 

 



Global Observing System (GOS) - countries operating 
stations in the Antarctic and north of the Arctic Circle (66°N)  

The number of synoptic stations operating in 
the Antarctic 120 surface and 15 upper-air 
(Volume A) of which:  

 105 stations in the AntON - report both 
SYNOP and CLIMAT. 

 15 upper-air stations in the AntON -   report 
TEMP 

The number of synoptic stations operating in the 
Arctic 402 surface and 35 upper-air (Volume A) of 
which: 

 126 stations in the RBSN, report SYNOP 

   29 stations in the RBSN, report TEMP 

   88 stations in the RBCN, report CLIMAT 



Antarctic Observing Network (AntON) – Performance Montioring  

(SYNOP) 

(TEMP) 

(CLIMAT) 



RBSN/RBCN - north of the Arctic Circle (66°N) – Performance 
Monitoring 

(SYNOP) 

(TEMP) 

(CLIMAT) 



GAW Stations – Arctic (65N – 90N) 



GAW Stations – Antarctic (60S – 90S) 



 



Surface pressure analysis uncertainty 
Spread in an ensemble of data assimilations (EDA),  
Massimo Bonavita (ECMWF) 



Comparison between ECMWF and UK Met Office analysis 
Standard deviation at z500 



AMDAR Observations over Arctic Region.  
Courtesy of NOAA ESRL/GSD - http://amdar.noaa.gov/   

http://amdar.noaa.gov/


AMDAR Observations over Antarctic Region.  
Courtesy of NOAA ESRL/GSD - http://amdar.noaa.gov/  

http://amdar.noaa.gov/


4. Observing System Design and Evolution 
http://www.wmo.int/egos  

 WMO Rolling Review of Requirements (RRR) 
 Addressing the requirements for all WMO 

applications 
 Initiated through the WMO Space Programme in 

cooperation with CEOS 
 Commission for Basic Systems (CBS) in charge of 

RRR 
 Inter Programme Expert Team on the Observing System 

Design and Evolution (IPET-OSDE) 
 Chairperson, John Eyre, UK Metoffice 

http://www.wmo.int/egos


Rolling Review of Requirements (RRR) and  
Evolution of Global Observing Systems 

Implementation Plan 
(EGOS-IP) 

Impact  
Studies Statements of  

Guidance 
(gap analysis) 

User  
requirements 

Observing 
Systems 

Capabilities 

Critical 
review 

Long term vision 
of global 

observing systems Application 
Areas 

Members’ and 
Space Agencies 

Observation 
Programmes 

Priorities,  
cost  

effectiveness 

(OSCAR) 



WMO Application areas in RRR 

1. Global Numerical Weather Prediction (NWP) 
2. High Resolution NWP (HRNWP) 
3. Nowcasting and Very Short Range Forecasting (NVSRF) 
4. Seasonal to Inter-annual Forecasts (SIAF) 
5. Aeronautical Meteorology (CAeM) 
6. Atmospheric Chemistry (CAS) 
7. Ocean Applications (JCOMM) 
8. Agricultural Meteorology (CAgM) 
9. Hydrology (CHy) 
10. Climate Monitoring (GCOS) 
11. Climate Applications (other aspects – CCl) 
12. Space Weather 

 
• Cross cutting (or under discussion) 

• Global Cryosphere Watch (GCW) 
• Global Framework for Climate Services (GFCS) 

 
• Obsolete: Synoptic Meteorology (merged into Nowcasting & VSRF) 



User requirements database 
http://www.wmo.int/oscar  

http://www.wmo.int/oscar


Global NWP Requirements (example) 



Implementation Plan for the  
Evolution of Global Observing Systems (EGOS-IP) 
http://www.wmo.int/pages/prog/www/OSY/gos-vision.html#egos-ip  

 Responding to the Vision of the GOS in 2025 and WGOS, 
GFCS, and Polar Application needs 

 Synthesis of all Statements of Guidance for all WMO 
Applications 

 Includes guidelines and recommended actions to WMO 
Members to stimulate cost-effective evolution of observing 
systems 

 Wide community review 2011 - 2012 
 Reviewed & Approved by CBS-15 in Sept. 2012 
 Approved by EC-65 in June 2013 

http://www.wmo.int/pages/prog/www/OSY/gos-vision.html
http://www.wmo.int/pages/prog/www/OSY/WorkingStructure/documents/CBS-2009_Vision-GOS-2025.pdf
http://www.wmo.int/pages/prog/www/OSY/GOS-RRR.html


Examples of Actions from the EGOS-IP 
 G55: Increase ice buoy data coverage on the northern polar cap through a 

regular deployment of new drifters 
 S13: Ensure the orbit coordination for all core meteorological missions in 

LEO orbit, in order to optimize temporal and spatial coverage, while 
maintaining some orbit redundancy. The LEO missions should include at 
least 3 operational sun-synchronous polar orbiting satellites with ECT 
equal to 13:30, 17:30 and 21:30 (local time). 

 S19: Implement a water vapour channel (e.g. 6.7 µm) on the imager of all 
core meteorological polar-orbiting satellites to facilitate the derivation of 
polar winds from water vapour motion.  

 S35: Plan and design a demonstration mission with visible/infra-red 
instruments onboard a HEO satellite with a highly elliptical orbit and a high 
inclination over the equator, in order to target a polar area. The aim is to 
obtain the same environmental observations with a quality similar to those 
obtained from GEO satellites.  



Observing System Design 
 Workshop on OSD planned in Geneva, 12-14 November 

2013 
 Propose observing system design principles 

 Design principles for single technology observing systems 
 Design principles for composite observing systems 
 Capacity Development issues 

 e.g. quantify the benefits or potential benefits of 
different network densities for the driving application, 
using OSEs and OSSEs 
 Do cost-benefit analysis and work out how many can be 

afforded 
 Take account of other constraints: political, needs of secondary 

applications, etc. 
 Look at the potential for achieving synergies, and possible 

collabotations 
 Implement the affordable density  



www.wmo.int 

Thank you for your attention 



3. WIGOS Implementation 

 Resolution 50 (Cg-16) – Implementation of WIGOS 
 … 
 Considering “the importance of WIGOS to the development and 

implementation of the Global Framework 
 for Climate Services (GFCS) and the Global Cryosphere Watch (GCW)” 
 … 
 Recognizing that “WIGOS will enable the evolution and integration of the 

observing system components of WMO and enhance collaboration with its 
partner organizations and programmes”  

 … “that WIGOS will enable WMO Members to better respond to natural 
hazards, improve environmental monitoring, and adapt to climate change and 
man-made environmental impacts, especially in developing and least 
developed countries”  

 … “that WIGOS will lead to cost-effectiveness and enhanced observing 
capabilities of Members” 

 … 
 Decides “to implement WIGOS …. and that implementation activities will be 

undertaken during the next financial period as one of the major efforts of the 
Organization with the goal that WIGOS should become operational from 2016 
onwards“ 
 



WIGOS Framework Implementation Plan 

 Key activity areas 
1. Management of WIGOS Implementation 
2. Collaboration with the WMO co-sponsored observing systems  and 

international partner organizations and programmes 
3. Design, planning and optimized evolution of WIGOS and its 

regional, sub-regional and national component observing systems 
4. Observing System Operation and Maintenance  
5. Quality Management (QM)  
6. Standardization, System Interoperability and Data Compatibility  
7. The WIGOS Operational Information Resource (WIR)  
8. Data discovery, delivery and archival  
9. Capacity development  
10. Communications and outreach   



WIGOS Framework Implementation 
KAA#3 - Design, planning and optimized evolution of WIGOS and its 

regional, sub-regional and national component observing systems 
 WIP is about integration of observing systems 
 EGOS-IP is about optimized evolution of observing systems 

KAA#7 - The WIGOS Operational Information Resource (WIR)  
 Web portal – www.wmo.int/wigos/wir 
 “Standardization of Observations” Reference Tool (SORT) 
 Observing Systems Capability Analysis and Review Tool (OSCAR) 

 www.wmo.int/oscar  
 Observational User Requirements (operational) 
 Space-based observing system capabilities (operational) 
 Surface-based observing system capabilities (under development) 

http://www.wmo.int/wigos/wir
http://www.wmo.int/oscar
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