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Leonhard Euler 1707-1783

„One must know with sufficent
accuracy the laws according to which
one atmospheric state develops from
the other“ Lewis Fry Richardson (1922): 

Weather prediction by numerical process



Underpinning role of global NWP (and reanalysis) for resilient 
development and climate adaptation:

– The Challenge: Global gaps identified 
– The Opportunity: The Global Basic Observing Network 

(GBON) 
– The Solution: The Systematic Observations Financing 

Facility (SOFF)

Talk outline



1. It underpins all other application areas defining (nearly) all 
products and services provided under the WMO umbrella;

2. It is truly global endeavor, requiring a global approach;

– WMO truism (and physical constraint): “Weather and climate know no 
boundaries”;

– NWP experience: The atmosphere has no horizontal boundaries, and 
trying to impose boundary conditions on models does not work;

– NWP therefore must involve the entire global domain;
– 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;

Image:ECMWF

Why is global Numerical Weather Prediction (NWP) so 
important for WMO?



• Observations are valuable, BUT
– Single, isolated observations are not a useful basis 

for prediction;
– Jigsaw puzzle analogy: Individual pieces are 

useless;  many pieces together can form a picture;
– In meteorology the puzzle is global, requiring 

international data exchange;
• Some of the most important observations are made 

not for local users, but for the benefit of fellow WMO 
Members;

• International exchange is important even for the 
quality of local NWP products: Limited Area Models 
cannot win in a battle with the global model providing 
boundary conditions;

Observational data coverage 
must be measured by number of 
observations delivered to the 
user,  not solely by the number 
of observing stations.

Stations in the GOS (weather) 
component of WIGOS

WDQMS snapshot of data delivery 

Inherently global nature of NWP has profound 
implications for observational requirements



Surface pressure observations received by global NWP Centers on Oct 13 2020, 18Z)
(source: WIGOS Data Quality Monitoring System) 

• In many areas the exchange of surface-based observations has been stagnant or 
declining since 1995 (Res. 40); red/black areas are gaps, as per draft GBON provisions, 
building on two decades of Commission for Basic Systems (CBS) recommendations.

• Meanwhile model resolutions have increased by factors of 1,000-10,000!

How do we know that there is a gap in data coverage?

https://wdqms.wmo.int/


GBON: A WMO initiative to turn coverage map green: A global network that meets 
global requirements, based on a global design, monitored globally;

• GBON Regulatory Material will clarify obligations of WMO Members to exchange 
observations at set horizontal resolution and set frequency; based on results 
from WMO Impact Workshops held since 1999 (latest in Shanghai 2016), and 20 
years of the Commission for Basic Systems (CBS) recommendations;

• Some Members will need support in order to implement GBON: Systematic 
Observations Finance Facility (SOFF)

WMO’s response to persisting data coverage gap:
Global Basic Observing Network (GBON)



• Marine observations; strongly supported by Congress-18; raises
additional policy issues, e.g. responsibility for providing data in the high 
seas;

• Trace gases, e.g. CO2 – understanding and monitoring sources and sinks
of carbon; in support of (and strongly supported by) the Paris Agreement;

• Radar observations; case now being made for positive impact on global 
NWP; important technical, economic and policy-related issues still to be
resolved;

• Hydrological observations; essential for services and for Earth system 
approach to monitoring and prediction; important policy issues to 
address;

What is next for GBON?



SOFF – A new way of financing 
surface-based observations 



The challenge – Missing foundational data for 
resilient development and climate adaptation 

• Achieving sustained compliance with the GBON 
requirements needs substantial investments and 
strengthened capacity in many countries 

• Today’s lack of observations in SIDS and LDCs 
severely impacts efforts on weather forecasts, 
early warning systems, and climate prediction, 
both locally and globally 

• The sustainability challenges of investments 
require a new way of financing surface-based 
observations

Learn more 
about the 
value of 
Surface-Based 
Meteorological 
Observation 
Data: Costs 
and benefits of 
the Global 
Basic 
Observing 
Network here

Learn more 
about the gaps 
in the Global 
Basic 
Observing 
Network here

https://ane4bf-datap1.s3-eu-west-1.amazonaws.com/wmocms/s3fs-public/ckeditor/files/P1_The_value_of_Surface_Based_Meteorological_Observation_Data_Costs_and_benefits_of_the_Global_Basic_Observing_Network_compressed.pdf?MrPsMOstV7Xa48T1KPx_130rnPT3ek3K
https://ane4bf-datap1.s3-eu-west-1.amazonaws.com/wmocms/s3fs-public/ckeditor/files/P2_The_gaps_in_the_Global_Basic_Observing_Network_GBON_compressed_1.pdhttps:/ane4bf-datap1.s3-eu-west-1.amazonaws.com/wmocms/s3fs-public/ckeditor/files/P2_The_gaps_in_the_Global_Basic_Observing_Network_GBON_compressed_1.pdf?5NQH8TEBiCZ45WVjLfvyf.WZmEC4xLJh


The solution - A new way of financing surface-based 
observations

• The Systematic Observations Financing Facility (SOFF) will support countries to generate and exchange basic 
observational data critical for improved weather forecasts and climate services. 

• The creation of the SOFF is spearheaded by the World Meteorological Organization in collaboration with a wide 
range of international organizations, including the members of the Alliance for Hydromet Development. 

Apply internationally 
agreed metrics to guide 

investments 

Global Basic Observing Network 
(GBON)

Use data exchange as a 
measure of success

Shift from short-term capital 
investments to long-term 

observational data exchange

Create local benefits while 
providing a global public 

good 

Benefits of GBON compliance will be 
realized in countries where the 

improvements are made and globally

SOFF will provide technical and financial 
assistance in new ways



The Alliance unites efforts of major development and climate finance partners to close the 
capacity gap on high-quality weather forecasts, early warning systems and climate 
information

Creating SOFF – A commitment of the 
Alliance for Hydromet Development

13 Members



SOFF support will be 
delivered in 3 phases



SOFF – An ambitious 
undertaking 

Funding needs for SOFF
5-year initial 

implementation period 
USD 400 M 

SOFF will adapt to an 
evolving GBON, i.e. other 

earth observation 
domains

Towards an Earth 
System Approach 



I. Requirements and gap analysis;
• 20+ years of work in WMO Rolling Review of Requirements;

II. Outreach and advocacy – analyzing and explaining the benefits of data exchange 
to stakeholders;

• Articles, presentations at WMO Constituent Body Sessions, Technical Conferences, at 
scientic conferences, individual briefings to national governments,…;

III. Data policy – general affirmation of commitment of national governments to 
exchange certain data for certain purpose(s), typically built on existing frameworks
e.g. the WMO Convention, Paris Agreement, …
• WMO Res. 40 (and new draft Res. 42, as introduced at this Data Conference);

IV. Regulatory material – agreement on specific details of data exchange (what, 
when, where, how, …);
• GBON provisions, approved by WMO Infrastructure Commission on November 12;

V. Financial and technical support where needed;
• Systematic Observation Finance Facility (SOFF, currently in development; next few slides);

Five pillars of data exchange in WMO
(Using observational data for global NWP as an example)



Thank you
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