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Why is global NWP so important for WMO? 

• “Weather and climate know no boundaries” 
–  True, but that does not quite capture the reason; 

• The atmosphere has no horizontal boundaries, and the 
mathematical problem of specifying boundary conditions for 
even short-range predictions has so far proven to be 
intractable; 

• NWP therefore must involve the entire global domain; 
– Limited Area Models (LAMs) are widely and successfully used, but 
only for short range predictions, when supplied with realistic boundary 
conditions coming from a global NWP system 

• Global NWP requires continuous, real-time access to 
observations from the entire global domain; only WMO has 
the reach and the authority to coordinate this; 



• Lack of observations limits our 
ability to understand and predict 
weather and climate patterns, 
both locally and globally; 

• Weather prediction beyond 3-4 
days for any location on the globe 
requires observations from the 
whole world. 

Role of observations 
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Example: Lack of observations in 
red area limits 7-10 day forecast 
skill in green area 

1 day 

2-4 days 
5-7 days 

Required coverage of observation for weather 
prediction over the United States. 



Current international exchange of data for global NWP less than optimal (Example: 
Surface pressure observations received by global NWP Centers on Feb 9 2020, 18Z)  

Which observations are we currently exchanging? 
(surface-based data; satellite data can help but cannot do the job alone) 

 
 

• Green: Fully reporting (hourly) 
• Orange: Partly reporting (mostly 3-hourly) 
• Red: Few reports (mostly daytime only) 
• Black: Silent stations 
• (Purple or yellow: metadata problems) 

Sample plot from WDQMS; WMO system monitoring 
international exchange of observations 24/7 



• Paris Agreement (2015): 
• Article 7 (Systematic 

Observation): Parties should 
strengthen their cooperation on 
enhancing action on 
adaptation, taking into account 
the Cancun Adaptation 
Framework, including with 
regard to: 

• {…} trengthening scientific 
knowledge on climate, 
including research, systematic 
observation of the climate 
system{…} 
 
 

 
 

The need for global exchange of weather and climate 
observations is globally understood, codified in international 
agreements, and in principle uncontroversial 

• WMO Convention (1947): 
• (a) To facilitate worldwide 

cooperation in the 
establishment of networks of 
stations for the making of 
meteorological {…} 

• (b) To promote the 
establishment and 
maintenance of systems for 
the rapid exchange of 
meteorological and related 
information; 

• While not explicitly stated, both the WMO Convention and the Paris 
Agreement implicitly assume national responsibility for observations; 

• In some parts of the world this is currently not working well (and there 
is reason to believe that it never will) 



Why is observational data exchange falling short, 
and how do we improve it? 

• Current data exchange practice is largely based on WMO Publication 
540 (Manual on the Global Observing System) and on  WMO 
Resolution 40 (Cg-11); 

• Resolution 40 was adopted in 1995; NWP has made immense 
progress since that time, and current requirements are vastly different; 

• Congress resolutions define policy and do not contain sufficient 
technical detail to allow for consistent implementation by all Members; 

• Additional material is available in guidance documents such as CBS 
recommendations, implementation plans, etc.; many Members will, as 
a matter of principle, base their practice only on regulatory material; 

• Current WIGOS monitoring data show unacceptable gaps in data 
coverage over many areas (previous slide); 
• In many cases additional observations are being made, but not 

currently exchanged, due to a lack of clarity from WMO regarding 
the obligation of the Members. 

Top three causes of missing 
data, depending on country: 
• Data policy; 
• Technical capabilities; 
• Financial resources. 



1.  Data policy issues 
(e.g. China, observations are made, but not all are exchanged) 
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• China is exchanging surface 

observations from roughly 400 
stations (they have roughly 
100,000 stations); 

• Observations are typically made 
every 10 minutes, but only 
exchanged every three hours; 

• In the case of China (and the 
US, Canada, Australia and 
several others) the issue is data 
policy more than technical or 
financial capabilities; 

• Partly caused by lack of clarity 
from WMO. 

 



2.  Lacking technical capabilities 
(Haiti; an illustration of how not to use project funding) 
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• Too many black dots! 
• Haiti; LDC, candidate for aid; 

“Let’s buy them some AWS’s 
(Automated Weather Stations) 
to fix that”; 

• Basic assumption: Lack of 
observations means lack of 
stations (this is often not true!) 

• There are already over 100 
AWSs in Haiti, all donor-funded; 

• Impressive network by most 
standards, but: 

• Many AWSs not operating, only 
two currently reporting to 
WMO; 

• Number of observations 
exchanged would be much 
better metric than number of 
stations purchased or 
installed! 

 
 

Surface pressure data exhanged; July 16 2019, 18 Z  

AWSs installed in Haiti according to 
Hydrometeorological Unit of the National 
Water Resources Service of Haiti; 



3. Insufficient local financial resources 
(Who pays where there are no people and hence no money?) 

9 

 Switzerland 
• 41,000 km2 
• GDP $ 700 B 
• Annual cost of observations: $20 

million, (less than 0.003% of its GDP) 

Kiribati 
• 3,500,000 km2, including EEZ (for 

comparison, combined area of EU 
Members 4,400,000 km2); 

• GDP $200 M; A similar fraction to Switzerland’s, 0.003%) of GDP, spent on 
observations in Kiribati would amount to less than $6,000, less 
than the cost of a single Automated Weather Station; a fully 
functioning observing system might cost 3-5% of annual GDP. 

Capital investment will not solve this problem. There simply are 
not enough available resources locally to sustain the system! 



A different look at available resources 

 
 

GDP (World Bank numbers) per surface area (land surface + EEZ) 

There are more than five orders of magnitude of 
difference (factor of  >100,000) between the 
richest and the poorest nations, measured by 
GDP per surface area (including EEZ); this is one 
measure of observational responsibility. 

In some parts of the world it is extremely unlikely that 
sustained observation can ever be achieved via short-
term project funding; no path to national sustainability 



4.5 Global Basic Observing Network (GBON) 
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GBON is a Congress-approved WMO policy 
initiative that will help to turn data coverage map 
green; 
• Regulatory material will specify the obligation 

of WMO Members to acquire and exchange 
certain observations at set minimum 
horizontal resolution and at set minimum 
frequency; 

• Once regulations are approved, GBON can be 
implemented immediately in the developed 
world; 

• Developing Members will need help; GBON 
provides benchmarks against which 
investment in meteorological infrastructure 
can be measured. The World and the Green 
Climate Fund have both expressed interest in 
working with WMO to use GBON for project 
design and as metric of success. 



4.6 Impact on Members and cost of GBON 

• Access to better NWP model guidance and climate analysis 
products for all WMO Members 

• However, GBON comes at a cost; World is divided in four broad 
categories, by levels of difficulty of implementation: 

1. Members already complying with the GBON provisions (e.g. 
Japan, Western Europe); no further action is needed; 

2. Observations complying with the GBON requirements are 
made, but not currently exchanged (e.g. USA, China); new 
data exchange practices need to be adopted; 

3. Insufficient local (national) resources available to meet GBON 
requirements (e.g. Africa, South Pacific, Caribbean,…); use 
GBON provisions to help steer internationally funded 
development projects; 

4. GBON requirements currently not met due to geographic 
constraints (e.g. Indian Ocean, North Pacific); clear role for 
new or emerging technologies, space-based remote sensing. 
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Estimated additional funding needs for item 3 globally, (USD): 
• Capital investment:   350 M  
• Annual operating costs:  150 M 
(estimated cost of existing Global Observing System: 2-5 B/yr) 



The problem ● Important observational data are 
missing in particular in developing 
countries 

 

● Inhomogeneity across the globe in 
both network density and reporting 
practice is striking.  

 

● Fundamental mismatch between 
developing country financing of 
observations and the value they provide 
for the global public good. 

 



 
The solution -  
Systematic Observations Facility  
 
 

● Equitable, predictable and sustainable assistance to developing countries, in 
particular Africa, SIDS, and LDCs 
 

● Support for GBON compliance through technical assistance and funding  
 

● Two windows: capacity development and performance  
 

- Capacity development window: technical assistance  
- Performance window: performance-based payments as an incentive for 

maintaining observations in compliance with GBON.  
 

 



WMO Policy Reform 
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WMO Network 
Standards 

National 
Capability Data Policy 

• What observing 
networks are 
required 

• Resolution 40 
(Annex) 

• Global Basic 
Observing 
Network 
(GBON) 

• What data is shared 
• Intellectual property 
• Resolution 40, 60, 25 

• Capability gaps 
• Capacity gaps 
• Funding limitations 



Status  
Initial discussions at margins of Cg-18; 
Initial concept note developed following scoping workshop held 
in Geneva in July 2019; 
SBSTA 51 recognized GBON and re-emphasized the need for 
sustained funding to meet the essential needs for global 
climate observation; 

 
Actions  
Concept development workshop February 25-26 2020, hosted 
by WMO President at DWD; 35 participants representing WMO 
community, development partners and private sector 
confirmed; 
Aspirational goal:  Announcement at COP 26, December 2020. 

 
 
 
 



Final remarks 
• GBON reflects the fundamental recommitment of WMO Members to international 

data exchange in support of Global NWP as a basis for all weather and climate-
related products and services; 

• GBON regulatory material is in final drafting, will be presented to the Infrastructure 
Commission in April 2020, and hopefully approved by the Executive Council in 
June 2020; 

• The actual implementation of GBON within all 193 WMO Members will require a 
mix of policy-level, technical and financial intervention, depending on the 
respective Member in question; 

• The SOFF is a concept for a unified financial mechanism that can fund the GBON 
in those areas where the local resources are (and will likely remain) insufficient, 
based on the principle that the burden of financing a global public good should fall 
to those who have the ability to shoulder it; 

• Unanimous support from WMO Congress for GBON; very strong push to expand 
it also into other areas, e.g. marine observations and greenhouse gases; 

• GBON and SOFF in their current incarnations represent only the beginning! 17 
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