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1. Context

The objective of the workshop was to develop the initial concept of an innovative and
sustainable financing vehicle to support developing country weather and climate
observations. It brought together 29 participants representing the World Bank, Green Climate
Fund, CREWS Secretariat, GCOS Secretariat, ECMWEF, UK Met Office, WMO Presidents of
Regional Associations, and WMO Secretariat. See Annex 1 Workshop concept note, agenda, and participants.

The workshop followed recent developments that put financing systematic weather and
climate observations as a foundational piece of the climate action agenda:

In March 2018, the second Hydromet' Development Partners Conference concluded that in light of
insufficient progress there is a need to improve and sustain hydromet investments, beyond business

as usual.

In June 2019, the 18™ World Meteorological Congress adopted a sweeping WMO reform and
important resolutions, including:

e Resolution 34 by which Congress adopted the overall concept for the Global Basic Observing
Network (GBON), which imposes a minimum set of surface and upper air observational data
for which international exchange of data will be mandatory in support of global Numerical
Weather Prediction (NWP) and climate analysis. See Annex 2 GBON executive summary.

e Resolution 74 by which Congtress decided to pursue the establishment of the Alliance for
Hydromet Development and to establish the WMO Country Support Initiative (CSI). An
important element of the CSI is to develop options for innovative financing to address the
perennial sustainability issue of investments in and maintenance of operational systems.
Innovative financing needs to value the global public good of observations and incentivize
performance of National Meteorological and Hydrological Services (NMHS) as well as open
data exchange that is vital to the global system. See Annex 3 Congress resolution on Alliance for
Hydromet Development and WMO Country Support Initiative.

In June 2019, the World Bank Vice President for Sustainable Development joined Congress and
discussed with the WMO Secretary-General the need of innovative finance to increase the
sustainability and coverage of global observations necessary to meet the goals of the Paris
Agreement.

The term “hydromet investments” refers to investments that strengthen meteorological, climatological, hydrological and
environmental services and respective country capacity.



2. Systematic Observations Financing Facility - Why is it
needed?

e The Paris Agreement calls for cooperation and enhanced action on systematic
observation of the climate system. Critical weather prediction and climate analysis efforts
undertaken for any area on the globe depends on continued access to a robust and reliable
supply of observational data from the entire globe. Therefore, observations are providing the
foundation and are vital to the success of the Paris Agreement. The costs of observations and
analysis are a fraction of the amounts required for effective climate action.

e Today, important observational data are missing in several parts of the world,
particularly from developing countries. This lack of observational data significantly limits the
quality of the information used by governments and all stakeholders as the basis for important
decisions related to the reduction of the impact of weather and climate events.
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Figurel. Current international exchange of data for global NWP less than optimal
(example: Surface pressure observations received by global NWP Centers on July 16
2019, 18Z) - Purple or yellow dots are metadata problems.

e There is a fundamental mismatch between country-based financing of observations and
the value that these observations create for the global community. Local observations are
important for local purposes, but they also contribute to the global public good by enabling
weather prediction and climate analysis at national and regional level, and everywhere else on the
globe.



Today, systematic observation is considered a purely national obligation. Developing
countries are thus expected to fully fund their own observing systems. They may receive
projectized “aid” from multilateral and bilateral development and climate finance partners, but
this aid-approach does not recognize the “global value creation” of developing country
observational data. Global NWP and climate analysis depend on a combination of geographical
homogenous and regional specific requirements, but the availability of national resources to
meet these requirements varies enormously with location.

A comparison of Switzerland to Kiribati illustrates the need to fundamentally change the
funding model for developing country observations. Switzerland (Area: 41,000 km®, GDP

$ 700 billion) spends roughly § 20 million, i.e. less than 0.003% of its GDP, on its observing
network. A similar share of GDP spending for observations for Kiribati (Area: 3,500,000 km® of
mostly ocean, GDP of § 200 million) would amount to less than § 6,000, far less than the cost of
even a single Automated Weather Station. It is not reasonable and equitable to expect a country
like Kiribati to cover the full costs of observations. It is also unrealistic to expect that a country
like Kiribati will ever be able to sustain the provision of observations over their territories or
territorial waters on national and “aid” resources alone. See Annex 4 GBON Workshop presentation.

Therefore, an innovative model to finance observations in developing countries is
urgently needed. Securing even basic global observations that provide vital weather and climate
information from all areas of the globe require finance that goes beyond the current business
model. Innovative finance needs to go beyond national and “aid” financing and fully value the
global public good of these observations. Innovative finance also needs to go beyond providing
support via fragmented, time-bound, and largely unsustainable projects through the provision of

performance-based long-term finance.

Valuing observations from developing countries needs to be linked to provision of
verification services, exchanging data and access to NWP products. Valuing observations
from developing countries recognizes the mutually beneficial relationship between the Global
Producing Centers (GPC) that generate the NWP, the Regional NWP centers, the Regional
Climate Centers and the NMHSs. This will result in substantially enhanced delivery of real time
weather observations from NMHSs in developing countries to GPC and improved quality and
performance of their models. See Annex 5 Workshop notes on “Why is it needed”



3. Systematic Observations Financing Facility - What is it?

e The envisioned Systematic Observations Financing Facility is a unique facility
dedicated to address the economic mismatch between local observations and the value
they provide to the global community. It will provide equitable and predictable finance and
technical assistance to developing countries and their NMHSs, monetizing the economic value
of their observations. The facility would prioritize support to Africa, SIDS, and LDCs.

e The scope of the facility covers the different domains of surface-based observations and
the foundational elements of the weather and climate value chain. The facility will be
structured in a modular manner, starting with GBON in its first phase.
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Figure 2. Scope of the Systematic Observations Financing Facility



The objective of the first phase of the facility is to achieve sustained GBON compliance
in an equitable manner in developing countries. In other words, the facility aims at turning
the map into green by 2025 (see figure 1) by ensuring compliance with basic requirements for
surface and upper-air observations required for the global NWP. At the same time, it will satisfy
key requirements of the Global Climate Observing System (GCOS) for observations in support
of climate analysis as they use the same models and data assimilation. GCOS is a co-sponsored
programme that regularly assesses the status of global climate observations and produces
guidance for its improvement. See Annex 6 GCOS workshop presentation.

The envisioned second phase of the facility, would cover the expanded surface-based
observational dimensions as well as data processing, monitoring, forecasting and
prediction (see figure 2 above).

- Atmospheric composition - Support the Integrated Global Greenhouse Gas Information
System (IG3IS) to improve the quality of national greenhouse gas emission inventories based
on atmospheric observations and analysis, as recommended by the 2019 Refinement of the
IPCC Guidelines for National Greenhouse Gas Inventoties.

- Water and cryosphere - Support closing the gap in hydrological data collection,
hydrological observing networks, free exchange of data, and capacity required to fulfill the
operational requirements of the WMO Hydrological Observing System.

- Oceans - Support future ocean observations in coastal region, necessary to considerably
improve numerical weather models both in the short range (e.g. hurricane forecasts) and in

the long range (e.g. droughts and connected food shortages, heat waves in mid latitudes).

The financing needs for the first phase, to achieve GBON compliance by 2025,
correspond to $750 million. See Annex 8 workshop notes “What is it”



4. Systematic Observations Financing Facility - How will it

operate in the first phase?

The facility is expected to have three financing windows: technical assistance window,
compliance window, and performance window. See Annex 9 workshop notes “How is it set up and

Jfunded”

- The technical assistance window covers observation gap assessment and observation
infrastructure design and capacity development planning. It will assess “what does it take to
turn green” (see figure 1 on current global status).

- The compliance window finances infrastructure and capacity strengthening that is required

to achieve sustained compliance with GBON requirements. It will “turn the dots green”.

- The performance window provides performance-based payments for operating and
maintenance of the observing network. It will “keep the dots green”. This would include
covering costs of access to and use of NWP products developed by the GPC.

The facility will complement existing financing to strengthen developing country
capacity on weather forecasts, early warning systems, climate services, and
corresponding NMHS capabilities. While the facility will fully fund GBON compliance and
monetize the verification services and global value creation of developing country observations,
all other activities on the weather and climate value chain will continue to be funded through
“aid” development and climate finance resources. Through its funding, the facility will foster a
coordinated and integrated approach to financing developing country’s hydromet development,
hence also substantially contribute to “aid” effectiveness and better use of scarce national and
international public resources. See Annex 10 workshop notes “How does it operate”

The Facility will work in partnership within the broader institutional ecosystem of
hydromet development, including development and climate finance partners, WMO Country
Support Initiative, WMO Infrastructure Commission, WMO Integrated Global Observing
System (WIGOS) quality monitoring system, and WMO Secretariat. In collaboration with
development partners, the facility will also explore opportunities to crowd in private sector
resources. See Annex 11 workshop note “How to operationalize it”

The WMO Country Support Initiative will provide technical assistance in assessing
“what does it take to turn green”. This will include cataloguing the institutional and technical



requirements and gaps, aiming at developing a standardized approach for GBON gap
assessments across countries. The assessments will be done in collaboration with development
and climate finance partners that prepare and implement projects to strengthen a country’s
hydromet capacity that have GBON compliance as one of the components.

The WMO Infrastructure Commission will approve the design of infrastructure and
capacity strengthening required to achieve compliance with GBON requirements. Based
on this approval, the facility disburses resources to developing countries through development
partners who act as implementing partners for the facility in order to “turn the dots green”.

The WIGOS quality monitoring system will assess compliance. It will provide the
independent compliance monitoring function for the facility and certify if a country “keeps the
dots green”. Consequently, the facility disburses the performance-based payments to cover
operating and maintenance costs of GBON.

5. Developing the Systematic Observations Facility - What

are the milestones?

It is envisioned to launch the facility with initial contributions pledged at COP26 in
December 2020. In order to achieve this ambitious target, the concept for the facility needs to
be speedily further developed, politically placed, and champion countries and partners need to
be secured. See Annex 12 workshop notes “How to position and develop it” and Annex 13 workshop notes
“Milestones”

Key milestones in 2019 are:

- UN Climate Summit, September — Seck inclusion of the need for a Systematic
Observations Financing Facility in Summit outcomes

- World Bank Group Annual Meetings, October - Launch of the Alliance for Hydromet
Development and position the initial facility concept

-  UNFCCC COP 25 Chile, December

o Ministerial event to present the initial concept of the Systematic Observations Financing
Facility
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o Presentation of the facility concept at the Earth Observation day
o Including the facility concept in the GCOS report to SBSTA

e Key milestones in 2020 are:

- World Economic Forum Annual Meeting, January — present the facility and showcase
the economic value of developing country observations in light with the SDGs, Sendai
Framework and the Paris Agreement

- WMO Executive Council 72, June — Approval of the detailed regulatory material
establishing GBON mandatory elements

-  UNFCCC COP 26, December — Launch of the facility with initial contributions pledged.

6. Transitioning towards the Systematic Observations
Financing Facility

e As the facility is envisioned to be launched at COP 26, a transition period is envisioned.
WMO and its Country Support Initiative will support development and climate finance partners,
including Multilateral Development Banks and the Green Climate Fund, in ensuring that their
financing for observations responds to GBON requirements.

e Once the facility is established, development and climate finance partners would refrain
from financing the GBON dimension of hydromet development projects. Their funding
would then fully focus on weather, climate, hydrological, and environmental service delivery and
corresponding strengthening of national capacities.
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7. Next steps in further developing the concept of the
Systematic Observations Financing Facility

e Workshop participants agreed on the following short-term steps to further develop the concept
of the facility. See Annex 10 workshop notes “How to position and develop it”

¢ End-August 2019 - WMO Secretariat to prepare a draft initial concept reflecting workshop
outcomes, to be shared with workshop participants for feedback and comments

¢ End-September — Additional contributions related to economic analysis, global and local
benefits and case studies to be developed by workshop participants and to be shared with WMO
Secretariat. See Annex 10 workshop notes “How to position and develop it” and Annex 11 workshop notes
“Milestones”

e Mid-October 2019 — Initial concept developed as input for World Bank Group Annual
Meetings and the launch of the Alliance for Hydromet Development. The Alliance declaration is
expected to include a commitment to seek innovative ways to finance developing country
surface-based observations, through the creation of the Systematic Observations Financing
Facility.
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Annex 1: Workshop concept note, agenda, and participants

Financing developing country weather and climate observation infrastructure in innovative
and sustainable ways

18 - 19 July 2019

WMO Headquarters, Salle D (Attic, next to cafeteria)

1. Problem statement

Global threats and challenges related to climate change and the impact of adverse weather and
related environmental events are rapidly increasing. Any weather prediction and climate analysis
effort undertaken for any area on the globe depends on continued access to a robust and
reliable supply of observational data from the entire globe.

Today, important observational data are missing in several parts of the world, this is especially true
in developing countries, and in many cases this is directly traceable to the inability to invest in and
sustain operations of needed observational infrastructure.

This lack of observational data significantly limits the quality of the information used by
national and local governments as basis for important decisions related to the reduction of
the impact of weather and climate events.

Local observations are of course important for local purposes, but the global impact of local
observations means that they also contribute to the global public good by enabling weather
prediction and climate analysis everywhere else on the globe. The wealthier developed nations
therefore have an inherent interest in helping the less developed and the sparsely populated areas of
the globe develop, operate and maintain robust observing systems.

In spite of very substantial investments made by various development partners, past efforts toward
developing observational infrastructure in developing countries on a project basis generally have not
led to sustained and measurable increases in the availability of observational data from these areas.

Innovative models of financing and operating basic operational systems are therefore
needed.

Implementing comprehensive global observing systems that provide vital weather and climate
observations from all areas of the globe will require substantial and sustainable investments in
observing and data exchange systems and capability in developing countries. This in turn will require
innovative financing models that go beyond the current form of providing finance via fragmented
projects and instead move towards long term service-oriented funding models.



15

2. Opportunity
There are major opportunities to tackle the problem in a new and sustainable manner.

Availability of development and climate finance for developing country weather and climate
observation infrastructure is rapidly increasing, in particular from the World Bank / IDA and
the Green Climate Fund. This financing needs to demonstrate “value for money” and sustainability.

Taking advantage of WMO recent approval of the concept of a Global Basic Observing Network
(GBON), which will impose a set of observational data for which international exchange of
data will be mandatory at set, we aim to move quickly to develop an initial concept of a new
vehicle to close the observation gap.

This vehicle would provide sustainable financing for weather and climate observations in
developing countries unable to shoulder this burden on their own, in many cases due to low GDP
relative to geographic area. It would recognize and monetize the immense value of these
observations to the entire global community.

This initial concept would be introduced at upcoming opportunities, including UN Climate Summit,
coalition of finance ministers for climate action, and UNFCCC COP25; in order to start building
support for such a vehicle.

3. Workshop expected outcome
Initial concept of innovative and sustainable financing vehicle developed.
4. Workshop approach

This is going to be highly interactive, “joint thinking” workshop.

While the workshop will be co-facilitated by Lars Peter Riishojgaard and Markus Repnik from the
WMO Secretariat, all participants are expected to actively contribute in order to achieve the
expected outcome.

The WMO Secretariat will capture the results of the discussion and in consultation with workshop
participants produce an initial joint concept of the financing vehicle.

5. Participants

e Vladimir Tsitkunov, Wotld Bank / GFDRR Hydromet Lead Specialist

e Daniel Kull, World Bank / GFDRR Senior Disaster Risk Management Specialist

¢ Joseph Instiful, Green Climate Fund Lead Specialist EWS and Climate Information Services
e Urvaksh Patel, Green Climate Fund Accredited Entity Specialist responsible for WMO

e Phil Evans, UK Met Office Chief Operating Officer

¢ Nyree Pinder, UK Met Office Global Partnerships Manager



16

John Harding, Head CREWS Secretariat

David Richardson, European Center for Medium Range Weather Forecasts Head of
Evaluation

Erik Andersson, European Center for Medium Range Weather Forecasts / European
Commission

Carolin Richter, Director Global Climate Observing System Secretariat

Michael Staudinger, WMO President Regional Association VI, Europe

Daouda Konate, WMO President Regional Association I, Africa

Rob Varley, Invited senior expert

Elena Manaenkova, WMO Deputy Secretary-General

Pavel Kabat, WMO Secretariat Chief Scientist and Director Research

Fernando Belda, WMO Secretariat Director Observing and Information Systems Department
Rob Masters, WMO Secretariat Director Cabinet and External Affairs

Paolo Ruti, WMO Secretariat World Weather Research Programme

Dominique Berod, WMO Secretariat Chief Basic Systems in Hydrology

Jean-Baptiste Migraine, WMO Secretariat Climate Prediction and Adaptation Branch
Joseph Mukabana, WMO Secretariat Development and Regional Activities

Milan Dacic, WMO Representative for Europe

Mario Peiro Espi, WMO Secretariat, IG3IS Office / Research Department

Leontine Kanziemo, WMO Secretariat Development Partnerships Office

Lorena Santamaria, WMO Secretariat Development Partnerships Office

Tamara Comment, WMO Secretariat Development Partnerships Office

Lars Peter Riishojgaard, WMO Secretariat GBON and WIGOS project manager

Markus Repnik, WMO Secretariat Director Development Partnerships
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Annex 2: GBON executive summary

THE WMO GLOBAL BASIC
OBSERVING NETWORK-
GBON

ABOUT GBON

Reliable weather forecasts and climate analyses are essential for public
services that help save lives, protect property and foster economic
prosperity. This is all made possible by continued access to a wealth of
real-time environmental observations from the entire globe.

Whilst many regions provide a reliable feed of observational data, some
areas under-report or have a sub-optimal observing network density.
Recognizing the essential role played by these observations, the World
Meteorological Organization (WMO) has recently (June 2018) decided to

proceed with the design of a Global Basic Observing Network (GBON), to
be proposed to its Members for approval at the 18th World
Meteorological Congress in 2019. This rapid development cycle is
testament both to the importance and to the urgency of resolving these
issues.

The provisions within the GBON design are based on up-to-date observational requirements for global Numerical
Weather Prediction (NWP) as defined by technical experts working under the WMO Commission for Basic Systems
and the Global Climate Observing System. Drawing on 20 years of NWP observational data impact studies
coordinated by WMO, the provisions specify - in clear, quantitative terms - the obligations of WMO Members to
acquire and exchange these critically needed observations: which parameters to measure, how often, at what
horizontal and vertical resolution. and which measurement techniques to use.

BACKGROUND

Global Numerical Weather Prediction - Since that time, the advent of high performance

where does the weather and climate computing and other advanced technologies has
transformed weather forecasting from a manual,
?
data come from? local task into a globally connected,

quantitative process. Complex computer

Since the early 1960’s, WMO has coordinated the simulations are now routinely fed with millions

acquisition and international exchange of of measurements provided by a plethora of

meteorological observations in support of weather instruments in space, in the air, based on land,

and climate services worldwide via the Global or on in the ocean.

Observing System of its World Weather Watch

Programme.’ All of today's quantitative weather forecast and
climate analysis products - even down to the

1 To predict the weather, modern meteorology depends upan the near-instantancous L ”

exchange of weather information across the entire globe. Established in 1963, the ﬁ,neS" lOC&l scales and lmmed,ate nowcasung

World Weather Watch - the core of the WMO Programmes - combines observing time ranges - ultimately rely on global-scale

ysti , telec ications facKkities, and data- oSl c 1l 't 2

cxmptnd by Mty o s esfnle e Sntoseclopical e et suvtronsatal NWP. This therefore acts as a backbone for

Informtion: msded i provide effichmt srvices b R camtries. everything that a modern weather and climate

service does.
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calibration and validation of space-based data.
Global NWP systems are large-scale

undertakings: millions of lines of computer code Whilst space agencies provide millions of
running on some of the fastest supercomputers observations daily to global NWP, substantially
available, ingesting tens of millions of improving forecast skill, this is no excuse for WMO
observations every day. They require gigabit Members to neglect their responsibilities for
communication lines and petabytes of storage operating and exchanging data from surface-based
capacity, and typically have hundreds of staff observing networks. Any lack of observations over
developing, testing, running and diagnosing one area is known to negatively impact the quality
them. Reliable, real-time access to of the forecast and analysis products, not only in
observational data from the entire globe is the area of missing data but elsewhere on the
critical to the quality of the output from these globe as well. Missing or non-reporting stations,
systems glitches in telecommunication, or excessively
restrictive national data policies thus all have an
Satellites provide global coverage and can adverse impact both locally and globally. Such gaps
measure parameters for both atmosphere and in coverage amount to lost opportunities for
surface, and satellite data make a very National Meteorological and Hydrological Services
substantial contribution to forecast skill. (NMHSs) to deliver the best possible warning and
However, global NWP systems still have a monitoring information to their constituencies.

critical reliance on surface-based observations
for certain key parameters that cannot yet be
reliably measured from space: in particular
atmospheric surface pressure, the vertical
distribution of winds and sub-surface ocean
parameters. Surface-based observations are
essential over land, over snow and ice surfaces,
and they continue to play important roles for

CURRENT STATUS

The international exchange of observations in
meteorology has a long history and has evolved :

significantly over time. The most frequently : : e
cited articulation of WMO policy on this is found :
in Resolution 40, adopted by the 11th World
Meteorological Congress in 1995, and codified in
WMO Publication 644, the Manual on the Global
Observing System. However, both Res. 40 and
WMO 644 arguably fall short of their intended
goal by not specifying “hard numbers" for
Members to comply with.

minimally
This problem has been further exacerbated silent (no
by the lack of sustained real-time monitoring iack
of data delivery, and by the decision of WMO
to leave it to its six Regions - and thus The WMO Integrated Global Observing System (WIGOS)
ultimately to individual Members - to specify has recently developed a Data Quality Monitoring
their requirements and design and implement System, by which data delivery to four global NWP
their own networks accordingly. The lack of a centres is now monitored around the clock, in near-
clearly articulated global design and the real time. The figure 1 above shows a typical example
absence of global compliance monitoring of the current data availability as measured by the
have led to an unrealistic, inflated System. The inhomogeneity across the globe in both
perception of compliance among the WMO network density and reporting practice is striking, and
Members, and it has allowed persistent the large data voids (areas without any dots on the
inhomogeneity across in the globe in the map), and the prevalence of dots shown in colours
volume of observations internationally other than green both amount to significant lost

exchanged. opportunities to provide better services.
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MEMBERS COMPLIANCE
WITH GBON

—THE NUMBERS

25-30%

not in full compliance
but who already have
data that - if
internationally
exchanged - would
make them compliant
with GBON.

20-25%
Compliant with
GBON

provisions

WMO Members can be divided into three broad
categories, in terms of expected compliance
with GBON and its impact on national observing
and data sharing practices:

I. Those already compliant with the proposed
GBON provisions. This group is estimated to
include roughly 20-25% of the Members. There is
na significant impact to those Members, other
than the positive of receiving more observations
and better products.

Il. Those currently not in full compliance but who
already have data that - if internationally
exchanged - would make them compliant with
GBOM. This group of countries is estimated to
include 25-30% of the Members. However, since

The rest

notin a position to
comply with GBON

due to lack of

resources.

some of the largest countries in the world fall in this
group, it represents a much larger proportion in terms
of land area. The main impact on this group is likely
to be either on data policy or on telecommunication,
depending on the country in question, and is expected
to be mostly minor.

Ill, Those currently not in a position to comply
with GBON due to lack of resources. This group
includes many developing countries, perhaps half
of all WMO Members. In order for GBON to be
successful, these Members will need international
assistance, in some cases on an interim basis, while
in other cases semi-permanent mechanisms will
need to be developed.
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NATIONAL IMPACT OF GBON:

ROLE OF INTERNATIONAL DEVELOPMENT EFFORTS

Overall, the most significant impact of GBON is
expected to be a major strengthening of global
observational data availability, with all that will
follow in terms of availability of better products
and services at global, regional, national and local
levels. However, it must also be acknowledged
that with GBON come new, or at least more
clearly articulated obligations that will require
additional effort by some Members.

Most, if not all, of the countries belonging to the
third group shown above are either current or
potential targets for various types of
internationally funded development projects,
either of a bilateral nature or through multilateral
finance mechanisms. If designed and implemented
appropriately, these projects could contribute
substantially to the GBON implementation. This
would be especially valuable in data-sparse areas
where the additional observations would make a
marked impact on global NWP, and therefore on
forecast quality.

Many internationally funded, observations-related
development projects are “country-driven”. They
are based on national weather and climate risks,
observing capabilities and national desires to
improve them, and the unique capabilities and
needs of individual NMHSs. To some extent this
approach is politically driven, and therefore it
may not be easy to change. However, it risks
ignoring the inherently trans-boundary nature of
weather and climate, both in their manifestations
and in the activities we as humans need to
undertake when trying to understand and predict
them. Many of the obstacles to effective weather
and climate information service provision -
especially in relation to observations - are
characterized far less by national uniqueness than
they are by global commonality.

Access to high-quality NWP products and reliable
climate analyses is foundational to any modern
weather or climate service, and ensuring that the
NWP systems are fed by comprehensive sets of

reliable observations is therefore in the self-
interest of these same services. However, since
the link between local observations and the local
quality of NWP outputs is often poorly understood,
especially in NMHSs in some developing countries,
data delivery from these countries often falls
short. When designing projects, it should
therefore be the responsibility of the international
development community - and certainly of WMO
whenever it is involved - to ensure that the
requirements for global NWP are addressed,
alongside any local requirements of the countries
concerned. At the same time, the NMHS should be
supported to identify and, if possible, quantify the
national benefits of international data exchange,
in terms of both improved services and increased
economic productivity.

In terms of staff, the WMO Secretariat is a
relatively small organization, so it is unrealistic to
expect that it can be directly involved in all
capacity development projects with observing
components. However, where possible, the
Organization should seek to implement framework
agreements with the major funding agencies and
implementing partners, under which the GBON
regulatory material would be used in project
design, implementation and evaluation.

Many projects struggle to clearly demonstrate
their impact, and often this is directly tied to a
lack of helpful metrics defined at the outset and
incorporated in project results frameworks.
However, since WMO will monitor GBON data
delivery 24/7, incorporating GBON standards into
projects offers the opportunity to define simple,
quantitative metrics of success that are directly
linked to end user benefits. Monitoring will
include overall "colour of the dots on the map”,
along with performance by station, by station
type, by country, including averages, trends, etc.
So a very simple measure of the impact of a given
project could be, for instance, a "before and
after” map display of GBON data delivery.
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With the implementation of GBON, WMO is poised to take an
important step in improving observational support for critical
global NWP and climate analysis systems. In large parts of the
developed world, GBON requirements are already met, and in
other parts they will be easy - or at least not overly onerous - to
meet. However, in many developing countries they will be
impossible to meet using current national resources alone.
Fortunately, the international community is ready to help, as
evidenced by the sheer number of currently ongoing or imminent
development projects involving observing systems.

Many of these projects tend to be designed individually, without
mutual coordination or a common strategy, even though
meteorology by its very nature lends itself best to a global
approach. If accepted in the development community, GBON
could fill a void by helping to guide projects toward solutions that
address both global and local needs.

As a component of WIGOS, GBON comes with robust technical
monitoring and management systems and tools, which could be
used to track the impact of individual projects. Shifting project
design and evaluation metrics from “number of observing stations
purchased and installed” to “number of observations delivered in
real-time to global NWP” may have its challenges; but to do so
could well turn out to be truly transformational not just for the
WIGOS but for all stakeholders in the Global Weather Enterprise.




Annex: Proposed GBON initial requirements specification

This specification has been prepared based on advice from the main Global NWP Centres. If adopted, it will
be updated regularly as observations requirements continue to evolve.

Surface land-
based
observations « Members shall operate a set of surface land observing
stations/platiorms that observe atmospheric pressure, air temperature,
humidity, harizontal wind, precipitation and snow depth, located such
that the GBON has measurements at a set maximum spacing
(tentatively 250 km) for ail of these variables, with an hourly frequency.

* Members should make available additional surface land observations
of atmospheric pressure, air temperature, humidity, horizontal wind,
precipitation and snow depth that enable GBON to have
measurements spaced 100 km or less apart for all of these variables,
with an hourly frequency.

Upper air land-

based « Members shall operate a set of upper air stations over land that
observations observe temperature, humidity and horizontal wind profiles, with a
vertical resolution of 100 m or higher, twice a day or better, up toa
level of 30 hPa or higher, located such that GBON has measurements
spaced 500 km or less apart for these cbservations.

* Members should operate a subset of the selected GBON upper air
observing stations that observe temperature, humidity and horizontal
wind profiles up to 10 hPa or higher, at least once per day, located
such that, where geographical constraints allow, GBON has
measurements spaced 1000 km or less apart for these observations.

Marine

observations

+ Members should operate a set of surface marine observing
stations/platforms that observe atmospheric pressure and sea surface
temperature located such that the GBON has measurements spaced
500 km or less apart for both of these variables.

+ Members should operate a set of upper air measurements over sea
that observe temperature, humidity and horizontal wind profiles, with a
vertical resolution of 100 m or higher, twice a day or better, up to a
level of 30 hPa or higher, located such that GBON has measurements
spaced 500 km or less apart for these cbservations.

* Members should operate a set of flight level measurements over sea
that observe temperature and horizontal wind, located such that
GBON has measurements spaced 100 km or less apart for these
observations.

For all GBON platforms listed above, Members SHALL disseminate what is observed (and available for
dissemination) up to a resolution of 15 km horizontally and hourly temporally (the current goal requirements
for Global NWP).
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Annex 3: Congtress resolution on Alliance for Hydromet Development and
WMO Country Support Initiative

World Meteorological Organization Cg-18/Doc. 8.3
WORLD METEOROLOGICAL CONGRESS Submitted Ihv:
Chair

Eighteenth Session

Geneva, 3 to 14 June 2019 1a.vla01e
APPROVED
AGENDA ITEM 8: CAPACITY DEVELOPMENT
AGENDA ITEM 8.3: Scaling-up effective partnerships for investment

DRAFT RESOLUTION

Draft Resolution 8.3/1 (Cg-18)

CLOSING THE CAPACITY GAP

SCALING UP EFFECTIVE PARTNERSHIPS FOR INVESTMENTS IN SUSTAINABLE AND

COST-EFFICIENT INFRASTRUCTURE AND SERVICE DELIVERY

THE WORLD METECROLOGICAL CONGRESS,

Acknowledging:

(1)

(2)

(3)

That according to the World Economic Forum 2019 Global Risks Report, the world’s top
four nisks are weather, climate and water related. These nsks and the growing challenges
place WMO and its Members centre stage as regards sustainable development and
climate action, as reflected in the wision of the WMO Strategic Plan,

That increasing weather, climate and water-related risks require Members and
development partners to scale up and increase effectivenass and sustainability of
investments for high quality weather, climate, hydrological and environmental services,
and enhance cooperation and synergies with all UN Agencies and other bodies for
sustainable development,

That the effective implementation of investments to improve weather, climate and water
services requires effective coordination and commitment with users to enable the joint
design and development of specific products and services, through the Global Framework
for Climate Services (GFCS), for example, to ensure the sustainability of investments and
adapt interventions to the ends,

Recalling:

(1)

(2)

(2)

Resolution 49 (Cg-16) WMO Capacity Development Strategy, particularly Objective 4,
which calls on WMO to actively explore new funding opportunities and develop proposals
through dialogue with stakeholders and development partners,

Resolution 3(1)/1 (Cg-18) WMO Strategic Plan and particularly Strategic Objective 4.3,
which calls for closing the capacity gap on weather, climate, hydrological and related
environmental services through effective partnerships,

Recent Regional Associations' decisions (RA I-17, RA III-17, RA V-17) that request the
Secretary-General to scale up support to strengthen NMHSs' infrastructure, capacity, and
service delivery through the establishment of effective partnerships, including with the
Green Climate Fund and the World Bank; and to increase diversification of WMO country
support mechanisms, including the WMO Country Support Initiative (CSI),
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(4) The 2019 Cairo Declaration of the African Ministerial Conference on Meteorology,

welcoming the creation of the Alliance for Hydromet Development and the WMO Country
Support Initiative and committing to mobilize financial and political support to enhance
national and regional capacity to perform the public service mandate of meteorological
and hydrological services,

Welcoming the announcement of the World Bank together with WMO to jointly create the
Alliance for Hydromet Development, made at the World Bank Group Annual Meetings 2018,

Further acknowledging the declaration by the Presidents of the Regional Associations stating
the importance of the Country Support Initiative to increase WMO responsiveness in
addressing Members’ needs and strengthening their capacity and looking forward to the launch
of the initiative,

Decides:

(1)

(2)

To pursue the establishment of the Alliance for Hydromet Development, jointly with the
World Bank and in collaboration with a larger group of international development
partners, for increased and more effective and sustainable development assistance in
support of developing Member countries and territories, based on the concept outlined in
Annex 1;

To establish the WMO Country Support Initiative, as a complementary vehicle to support
developing Member countries and territories and development partners in translating the
commitment of the Alliance for Hydromet Development into practice. The Initiative will
provide advisory services aimed atincreasing effectiveness of investments in weather,
climate and hydrological services, as outlined in the Annex 2 to this resolution;

Invites all Members:

(1)

(2)

To promote the principles of collaboration thatunderpin the Alliance for Hydromet
Development when providing or receiving development assistance in support of weather,
climate and hydrological services;

To scale up the provision of expertise through the WMO Country Support Initiative to
support developing Member countries and territories and their development partners,
including using existing WMO information infrastructures such as the expert database of
the WMO Community Platform;

Invites further Development Partners:

(1)

(2)

To partner with WMO and the World Bank in pursuing the establishment of the Alliance
for Hydromet Development and associated principles;

To utilize and promote the advisory services provided by WMO Members through the
WMO Country Support Initiative so that projects in support of weather, climate and
hydrological services benefit from WMO standards and good practices and contribute to
strengthening integrated global-regional-national WMO systems, in line with the Agenda
2030 and the Sustainable Development Goals, the Sendai Framework for Disaster Risk
Reduction and the Pans Agreement;

24
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Requests Technical Commissions:

(1)

(2)

To provide technical guidance to the Country Support Initiative in translating WMO
standards into operational advice tailored to the needs of developing Member countries
and territories;

To consider the practical experience gained through the implementation of the WMO
Country Support Initiative when further developing technical standards;

Requests Regional Associations:

(1)

(2)

To provide regional guidance to the Country Support Initiative in translating WMO
knowledge and expertise into operational advice tailored to the needs of developing
Member countries and territories;

To take advantage of the Country Support Initiative for achieving regional priorities

Requests the Executive Council

(1)

(2)

(3)

To follow the implementation progress of the CSI framework and the Alliance for
Hydromet Development;

To ensure that the CSI and other WMO activities which support capacity development are
complementary and take into consideration the unigue national context of Members;

To take further actions to support the implementation of the CSI and the Alliance for
Hydromet Development, as needed, and report to Congress;

Requests further the Secretary-General:

(1)

(2)

To facilitate the establishment of the Alliance for Hydromet Development in collaboration
with the World Bank and other development partners;

To mobilize extra-budgetary resources and Members’ expertise to enable the
implementation of the Country Support Initiative.

Annexes: 2
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Annex 1 to draft Resolution 8.3/1 (Cg-18)

CONCEPT FOR THE ALLIANCE FOR HYDROMET DEVELOPMENT

Global threats and challenges related to climate change and the impact of adverse
weather events are rapidly increasing, yet developing countries face major capacity
constraints to respond to growing demands for reliable high-quality weather, cimate,
hydrological, marine and environmental services. While many development partners are
contributing to hydromet development! and strengthening national capacities, uncoordinated
investments have led to a fragmented flow of projects funded by development partners, often
resulting in a patchwork of observation infrastructure and technologies that are impossible for
NMHSs to sustain.

The Alliance for Hydromet Development is expected to create a shared commitment
between WMO and major development partners to scale up and increase
effectiveness of development cooperation for high quality weather, climate, hydrological,
marine and environmental services.

The Alliance is expected to be guided by principles of collaboration along the lines
outlined below: Members of the Alliance commit to:

. Align efforts to achieve commonly shared hydromet development targets.
Drawing from the WMO Strategic Plan 2020-2023 and major international agreements —
Agenda 2030 and its Sustainable Development Goals, Paris Agreement, and Sendai
Framework for Disaster Risk Reduction - the Alliance will establish a limited number of
high-level hydromet development targets. These targets will guide hydromet
development cooperation. Progress on achieving these targets will be measured.

. Jointly develop a “hydromet gap” flagship report. This regular and increasingly
refined report will provide the analytical underpinning of the Alliance and measure
progress in closing the gap.

. Strengthen inter-connected WMO operational systems through well-coordinated
projects. Today, very important observational data are missing, especially in developing
countries. This lack of well performing observation infrastructure limits prediction and
understanding of weather and climate patterns across the globe. Members of the alliance
will strengthen integrated national, regional, and global WMO operational systems in a
coordinated manner,

. Provide adequate resources for hydromet development in line with the Addis
Ababa Action Agenda on Financing for Development,2 in particular its action area on
international development cooperation. Members of the Alliance will dedicate an
adequate share of development and climate finance to strengthen hydromet capacity.

. Increase effectiveness and sustainability of hydromet investments in accordance
with internationally agreed principles of development effectiveness.3

t  The term “hydromet investments” refers to investments that strengthen meteorological,
climatological, and hydrological capacity and services.

2 Addis Ababa Action Agenda of the third International Conference on Financingfor Development.
Available at: https://www.un.org/esa/ffd/wp-content/uploads/2015/08/AAAA _Outcome.pdf

¥ The Busan Partnership for Effective Development Cooperation, June 2012. Available at:
http://www.oecd.org/dac/effectiveness/Busan%20partnership.pdf
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The WMO Country Support Initiative (CSI) will support the Alliance for Hydromet
Development. While the Alliance will create the commitment, the CSI will provide objective
technical advice to the members of the Alliance, including on the design of hydromet-related
projects based on WMO requirements, regulatory matenal, standards, and good practices. The
initiative will also undertake a continuous and strategic country project mapping, spearhead
the creation of the “one-stop-shop” hydromet knowledge platform, and support the
development of the "hydromet gap” global flagship report.

The CSI will support development partners in the design of hydromet-related
projects based on WMO requirements, regulatory material, standards and good
practices. An important aspectof this support is to provide guidance for investments to
ensure integration across two areas - integration of country-level investments within WMO
regional and global systems, and integration of individual projects into broader country-led
programmes

The Alliance for Hydromet Development represents a commitment, it is not an
institution. The Alliance will have an open architecture. All development partners committed
to strengthen meteorological, climatological, and hydrological capacity and services and willing
to adhere to the collaboration principles of the Alliance are invited to join.

The Alliance does not require additional funding for its functioning. As part of its
regular work, the WMO Development Partnerships Office will facilitate communication of and
within the Alliance and coordinate with the CSI Secretariat on its support to the members of
the Alliance. The members of the Alliance will meet on the occasion of the World

Meteorological Congress to take stock and discuss how to further increase the ambition level of
the Alliance to respond to growing challenges.

The creation of the Alliance has been spearheaded by the WMO Secretariat and the
World Bank. It emerged as an outcome of the second hydromet Development Partners
Conference that took place in March 2018, The conference agreed thatprogress made since
the first such conference in 2016 was not sufficient and explored ways to move beyond
business as usual. At the World Bank Group Annual Meetings in October 2018, the World Bank
Vice President and WMO Secretary-General announced their commitment to create the Alliance
with an expected launch at the next Annual Meetings in October 2019.

27
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Annex 2 to draft Resolution 8.3/1 (Cg-18)

WMO COUNTRY SUPPORT INITIATIVE

The World Meteorological Organization (WMO) Strategic Plan 2020-2023 puts
strengthening Member capacity centre stage. Scaling up effective partnerships for
investments in sustainable and cost-efficient infrastructure and service delivery is a strategic
objective of this Plan.

While a sizeable amount of development and climate finance resources has been
invested in hydromet development,* experience has shown that effectiveness and
sustainability of these investments has been rather limited. The increasing weather,
climate, water and related environmental challenges and consequent expected growth of
hydromet-related investments makes increasing effectiveness of these investments a prime
development agenda.

The Country Support Initiative (CSI) is forming a “high ambition coalition” with the
objective to increase the effectiveness of investments in weather, climate, and
hydrological services. The CSI will complement and leverage existing initiatives and funding
mechanisms. It will function, on a voluntary basis, as an initiative of like-minded partners, It
will provide demand-driven, objective and rapid response advice to developing countries and
development partners.

The CSI is a building block of the Alliance for Hydromet Development. While the
Alliance will create the commitment, the CSI will provide technical support. The
Alliance is being established by WMO and the World Bank in collaboration with international
development partners, The Alliance is expected to create a shared commitment and mutual
accountability between WMO and development partners to scale up and increase effectiveness
of development cooperation for reliable weather forecasts, early waming systems, and climate
services.

The CSI will support developing countries and development partners in five inter-
linked areas to increase effectiveness of hydromet investments:
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¢ Theterm "hydromet development” refersto investmentsthat strengthen meteorological,
climatological, and hydrological capacity and services.
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The CSI will create a "one-stop-shop” hydromet knowledge platform and support the
development of a reqular “hydromet gap” global flagship report. The knowledge
platform will include country baseline information, hydromet project mapping, gap analysis and
good practices. The information collected and generated will be made available to all countries
and development partners, taking advantage of and contributing to the upgraded WMO
Country Profile Database. Based on this information, the “hydromet gap” flagship report will
provide an increasingly refined analysis of the state of hydromet development, targeting most
senior level decision makers. The report will provide analytical underpinning for the members
of the Aliance for Hydromet Development to jointly close the financial and effectiveness gaps.

The CSI will create an enabling environment for and sustain the capacity of National
Meteorological and Hydrological Services (NMHS). It will support NMHSs on performance
and compliance assessments aligned to WMO standards, development of strategic plans, and

resource mobilization and coordination of development partners’ support.

The CSI will support development partners in the design of hydromet-related
projects based on WMO requirements, regulatory material, standards and good
practices. An important aspectof this support is to provide guidance for investments to
ensure integration across two areas - integration of country-level investments within WMO
regional and global systems, and integration of individual projects into broader country-led
programmes,

The CSI will support public-private engagement and facilitate mobilization of private
sector expertise and resources for the benefit of hydromet development in
developing countries. In June 2018, EC-70 adopted the WMO Policy Framework on Public-
Private Engagement. The CSI will support interested countries in translating this framework
into practice.

The CSI will contribute to more sustainable approaches to financing basic
operational systems. This includes developing options for innovative financing
models. Innovative finance needs to address the perennial sustainability issue of Investments
in and maintenance of operational systems, consider the global public good of observations,
and incentivize NMHSs performance, service delivery and open data exchange thatis vital to
the global system.

At the heart of the CSI is a multi-partner core delivery team. It is comprised of staff
from core delivery partners, i.e. staff from NMHSs committed to join the CSI through the
provision of adequate human resources, complementad by staff from the WMO Secretanat.
The core delivery team is responsible for delivering CSI assignments.

For each assignment, a CSI assignment team is assembled by the CSI Secretariat in
coordination with the core delivery team. Creation of the respective CSI assignment
teams will consider delivery partners’ competencies, geographic and thematic experiences,
resources, and linguistic skills. The assignment team is responsible for assignment planning,
timely and quality delivery, and reporting on the respective CSI assignment. Each assignment
team will be comprised of at least two core delivery partners to combine knowledge and
expenence, foster joint learning, and ensure objectivity..

A small CSI Secretariat is created to administer the CSI, coordinate implementation
of CSI activities, and ensure overall CSI communication and reporting. The CSI
Secretanat is accountable to the CSI funding partners and is hosted by the WMO Secretariat in
Geneva under WMO management and applicable policies and procedures.

An Independent Technical Advisory Group will provide technical advice to the CSI
Secretariat, as requested. The group will advise on the composition of the assignment team,
nsk management, gquality assurance of services and handling potential conflict of interest
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situations. The group will comprise top-notch experts from WMO, and international
development and research communities.

A donor trust fund will be established to receive financial contributions from CSI
funding partners. To become operational, the CSI requires a minimum funding of

UsSD 10 million for its initial phase of up to three years. The CSI provides an opportunity for
bilateral development partners to leverage ther funding. The WMO Secretanat will serve as
the trustee of the CSI trust fund. The CSI trust fund will be administered in accordance with
WMO financial rules, policies and procedures and will allow for transparent monitoring and
reporting and traceability of financial contributions.

A CSI steering committee will serve as the decision-making body for the CSI
activities delivered under the donor trust fund and guide the overall direction of the
CSI. The steering committee comprises decision-making members (funding partners) and
observers. Observers would include representatives from core delivery partners, WMO
technical commissions and regional associations, as well as the trustee, the CSI Secretariat
host, and the chair of the WMO Capacity Development Panel.

CSI delivery partners will provide advisory services on a cost recovery basis. Basic
services up to agreed thresholds are funded through the donor trust fund, i.e. are at no cost
for clients, albeit co-funding is encouraged. Additional advisory services requested beyond
these thresholds are fully financed by the clients.

The CSI is expected to be implemented in an action learning manner. The areas of
intervention and the Theory of Change provide the scope and the results framework.
Implementation expenence will be systematically captured and guide the refinement and
scaling up of CSI operations. Each CSI assignment will be evaluated by the client, an annual
CsSI self-evaluation will be undertaken, and an independent external evaluation of the CSI is
planned after two years of CSI operation to further shape and scale up the initiative after its
initial phase.

The creation of the CSI has been spearheaded by the WMO Secretariat in
collaboration with a growing number of committed NMHSs and development
partners. The WMO Secretariat is expected to support implementation of the CSI in three
ways, serving as trustee of the CSI trust fund, hosting the €SI Secretanat, and contnbuting to
the delivery of CSI assignments.

[Full Concept Note of the WMO Country Support Initiative is provided in Cg-18/INF. 8.3]
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Annex 4: GBON workshop presentation
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The meteorological value chain and the Global

w3 Basic Observing Network (GBON),
é; (and the inherent danger of treating observations as a purely
i %g national obligation)
$
4=
i Lars Peter Riishojgaard
&f‘-:’ NN WMO Secretariat, Geneva
1)

WMO OMM

World Meteorological Organization
Organisation météorologique mondiale

Overview

1. The meteorological (weather and climate) value
chain;

2. Role of observations; which observations do we
need and wherg?

3. Which observations are we currently getting, and
what are we missing?

4. What is WMO doing about this? (GBON);

5. How will GBON impact and affect WMO
I Members?

6. Financing GBON; Challenge to the Workshop
{e¥) wmo oMM
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WMO Application Areas listed in the RRR
(July 2019)
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Whatis NWP?
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2. Role of observations

* Lack of observations severely
limits efforts to understand and

Example: Lack of observations in predict weather and climate

red arealimits 7-10day forecast patterns, both m"v and globally;

skill in greenarea

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

“Meceorology knows no
= boundaries™

Corollary: “In meteorology,
ignorance knows no
boundaries”

Required coverage of observationfor weather
predictionover CONUS at varicusranges.

@) WMO OMM




Rolling Review of Requirements (RRR)

» The RRR is the process used by WMO to collect, vet and record
observational user requirements for all WMO application areas and
match them against observational capabilities

» Large body of work done

by WMO Expert Teams, eg _|| l.?:wm

IPET-OSDE: /v DT

»  MNWP and climate analysis
supported by WMO Impact

Workshops (Sedona 2012, (Statements of Guidance)
Shanghai 2016, etc.)., e ~
involving entire global Inplemertation g
MNWP community; _ Pan
- Result: Quantitative ~N
I requirements for Programmes. of
obsenvations; Resolution, [ 'hembers and
accuracy, timeliness, etc. :
L‘_.{r} WO OMM Rolling Review of Requirements

Which observations are required?

We needthis information everywhere on the globe, ideally at
[something closeto) the three-dimensional model grid resolution!
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3. What are we currently getting?

)
Orange: Partly reporting (mostly 3-hourly)
Red: Few reports {mostly daytime only)
Black: Silent stations

{Purple or yellow: metadata problems)

L)
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Current international exchange of data for global NWP lessthan optimal (Example:
Surface pressure observations received by global NWP Centers on July 16 2019, 18Z)

@‘) WMO OMM

Why are we doing so (relatively) poorly on
observational data delivery?

= Current data exchange practice is largely based on WMO Publication
540 {Manual on the Global Obsening 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);
I * 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.

@‘_} WMO OMM
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4. What is WMO doing to improve this?

+ In order to increase the observational input to global NWF, the
WMO Executive Council (EC-70) requested

= CBS to develop an overarching design for the Global Basic
Observing Network (GBON) to mest threshold requirements for
Global Numerical Weather Prediction and Global Climate Monitoring
(Analysis) as established by the Rolling Review of Reguirements [}

= The Inter-Commission Coordination Group on WIGOS (ICG-WIGOS)
to develop relevant material for the Manuval on WIGOS (WMO-No.
;gﬁﬂ,l Erg Srdr'rrg the implementation of the GBON and propose to Cg-
in ;

* Overall concept for GBON approved by WMO Congress in
June 2019;

» Detailed regulatory maternial establishing mandatory elements
resolution, timeliness,...) to be approved by Executive Council in June

020.
I () wmo oMM

2. What is the impact of GBON?

Access to better NVWP model guidance and climate analysis products for all WHO Members
Howewver, GBON comes at a cost; There are four brosd, but distinct, levels of difficultyof
implemsntation:

Members alresdy comphying with the GBON provisions {e.g. Japan, Westemn Ewrops); no
further sction is nesded;

Oib=ervations comphying with the GBON reguirements are made, but not currenthy

exchanged (2.9, USA, China), new data exchange practices need to be adopted;

P

3. Insuffigznt local {nationsl) resources available to mest GBON reguiresments {2.9. Africa,
South Pacific, Canbbean, .. ); use GBON provisions to help steer internationally
funded development projects;

4. GBON reguirements currenthy not met dee to geographic constraints {2.g. Indizn Ocean,
Marth Pacific); clear role for new or emenging technologies, space-based remote ssnsing.

Estimated additional funding needs for

item 3 globally, (USD):
I +  Capitalinvestment:
350 M

+ Annualoperating costs: 150 M
[estimeted cost of existing Globol Obsarving
Spstem: 2-5 Bfyr) 1
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Expectedimpact of GBON (ii)

Many observations potentislly available;

data exchange must be improved

opment

projectscan help, if driven by GBON metrics
L 4
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Current availability of critical data for global NWP (example: Surface pressure
observationsreceived by global NWP Centerson July 16 2019, 18Z)
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6. Observations and project funding (regional example)

E_ . s I Surface pressure data ewchanged: July 162019, 182
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AW5s installed in Haiti scoonding to
Hydrometearolegical Unit of the Mational
Water Resources Service of Haiti;

@)

Far too many black dots!

Let’s lock at Haiti; LD)C; candidate
for aid;

Few ocbservations; let’s buy some
AWS's (Automated Weather
Stations) to fix that;

Mot necessarily the right
approach; do not assume that
lack of cbservations equates to
lack of stations!

Al AWSs - over 100{!)— in Haiti
are donated, via many different
projects;

Thisis an impressive neteork by
any standard, but:

Maost stations are non-functicning,
none curmrently report to WO
networks;

Number of cbservations
exchanged is a much more
useful metric than number of
stations purchased! i

4
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Recommendations to International
Development Partners

Recommendation: Especially for ohserving systems, sustained funding
programs are found to be much more effective than project funding (example:
U5 support of upper air netwark in Caribbean and Central America);

Recommendation: Focus on sustaining existing networks with the NMHS first,
before installing new networks; thisis alsoin line with the call for “systematic
ocbservation” inthe Paris Agreement;

Recommendation: Realign your activities with National WIGOS
Implementation Plans where they exist;

Recommendation: Human capacity development needs to accompany funding
for hardware, even when focusing only on rehabilitating ochserving systems;
focus also on maintenance and repair, availability of spare parts; calibration,
encoding, data transmission, e.g. via Regional W1G0S Center;

Slidedeveloped by loint GCOS-WIGOS Workshop
for RA-1V in Belze, July 2015; variations of virtually
identical recommendations from every single
regional WIGOSworkshop held last 4-5 years!

JToint GCOS-WIGOS Workshop for RA-IV, Belize City, July 100122019

6.1 A (perhaps) provocative look at resources

GOP 1o Surfacearea + EEZ (km™2)

There are morethan five orders of magnitude of
difference [factor of >100,000) between the
richestand the poorestnations, measured by
GDP per surface area (including EEZ); thisisone
measure of observational responsibility.

In certain parts of the world it isdubious at best whether
| sustained observation can ever be achievedvia short-term =
project funding; no clear path tonational sustainability

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

@‘) WMO OMM
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Summary

Observations provide the essential first link in the value chain
underpinning all weather and climate services;

Growing realization in WMO that current extent of data
exchange is inadequate to support existing requirements for

weather and climate;

There are many reasons, both technical, financial and political,

for the current state of affairs;

Sustained operation, integrated observing networks,
robust data transmission capabilities are the key
ingredients of success in this game!

GBOMN concept approved by 1800 WMO Congress in June 2019

to address this issue; final approval of GBO

material expected in June 2020;

regulatory

International climate finance and development communities
have indicated willingness to help GEON implementation;

(¥} wmo oMM

Challenge to the Workshop;
and looking further ahead

How do we honor the Paris Agreement
commitmentto Systematic
Observation, also in countries that
demanstrably cannot do this based on
national resources?

Can we think of a way to finance
GBON in a sustained manner as a
glebal public good?

Sl io be done:
Manne parts of the obsenang sysiem,
s=zpecizlly in remofe aress with no
islands;
Cther observing systems, beyond
NAF and climsie analysis
requirsments, obsendations for other
dizciplines. Hydrology, atmosphenc
composition, cryosphers,
oceanography; _.);
Other links in the value chain: MAF
product genersfion, senace deliven:

Observations as a national obligation;

Switzerland and Kiribati;

*  (Remember: Basic requirement for
NWPond climate analysis is @ near-
uniform observational retwork);

+  Switzerland: &rea 41K km2; GDF 700
B (USD);

+ Kiribati: Area, including EEZ, 3.4 M
km2, GDP [nominal) 200 M USD;

+  Switzerland spends roughly 0.003%
(20 M) of its GDPF on observations;

*  0.003% of the GOP of Kiribati would

be less than 6K USD, not even the
cost of a single AWS!




Annex 5: Workshop notes “Why is it needed”
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Annex 6: GCOS workshop presentation

Workshop 18-19 July 2019

INVESTING IN
METEOROLOGICAL INFRASTRUCTURE

Global Climate Observing System (GCOS)

olin Richter
Secretariat

a5’y GLOBAL CLIMATE
#5397 ) OBSERVING SYSTEM

an®

*University of Colorado at Boulder, CIRES

NOAA Earth System Research Laboratory
.. Physical Sciences Division

*Met Office Hadley Centre

&GCos @ _’ ® UN&

&
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Observations are important —

lack of observational data limits
significantly the quality of information

Ty GLOBAL CLIMATE
#%%* | OBSERVING SYSTEM

Monthly / Annually

Station Performance of surface stations

Percentage of received CLIMAT-Reports
Salection: GSN-stations from May 2019
— ntash eoidive vl = 3 b
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Station Performance for Upper-Air Observations

GUAN STATIONS Jun 2019
Frequency of Reception data at ECMWF
Level: 30 hPa Temperature SUMMARY 00/12 UTC

o vt B

e s A wn k]

05— W W B O 50 WA IO W AN B W S W 00 B 4 € 308 0 N B R R 200 B I 4t et 1

‘1radiosonde costs

~ 150USD

Monthly salary in Senegal Sz
= 150USD =

T — ] —— - W R B R R e R e ) e e

@&GCos W ne 5

GUAN STATIONS Jun 2019 £100K: Supportfor GUAN
Frequency of Receplion data at ECMWF .
Level: 30 hPa Temperature SUMMARY 0012 UTC Station Port Moresby [Fapa
e New Guinea)
. = s & s - [Station in-activesince
e —————— February 2013]

Thiz GUAN [remote & data
sparseregion) station has
inthe past received the
support of GCOS and the
Met Service has informed
GCOS that sufficient
funding for equipment,
maintenance and supplies
has not been availzble for
many years. Thiswill
provide an expertvisitto

= assessthestation, anin-
- depth serviceof the

w hydrogen generator systam
- and radiosondesand

i

o - balloons to meetthe GCOS
B il o " minimum requirements for

o T T T T e e e e e s P e e e e e T 3 2 year pericd.

https:fawwecm whint fen Forscastscharts/ monitorin g fw_suan?fac stszundefinadBtim e=2
012070800 parametar=Tamperature il eve =7 D0Barea=Summary CECHWF
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Global importance of upper air
observations

* The ECMWF Deputy Director of Forecasts noted in
September 2017 regardingthe potential value of
rehabilitatingthe upper air network over Papua New
Guinea:

“Radiosondes in PNG can ... help predict when Rossby wave
trains may be triggered from that area, and then propagate
across the Pacific to N. America, and where they influence the
mid-latitude storms tracks and ultimately the weather in
Europe”

“Isolated radiosondes are individually much more valuable
and bring much more benefit to forecast quality than
observations in a dense network (benefit per station that is!)”

&GCos @ =@ F~ we

NMHS

Observations

= According to
WMo
regulations

= Sustainable
networks

NMHS make

* Nowcasts
= Forecasts
* Projections

Therefore one priority is to ensure the availability of basic meteorological observations that

are the foundation of all models

ECMWF identified upper air observations whose improvement will have the largest impact

These observations are a global good.
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Root-Mean Square of Analysis Differences: 300mb Wind Speed
Jan - Dec 300mb Wind Speed (2010) GFS/ECMWF

 Notethe Verysignificant effect of insitu wind

= ‘observationsy: . o s
Snde® ; jal A : - (3%} 3

“NurDC

SNNNNNNNNNNGU W LMW
“-NWarrOINDO

°

@ e N
@GCOS @ =@ 5 une SOURCE: Langlandet al.- from 5* WMO Impact Workshop, Sedong 2012

Observations are important —

local observations have a global impact

=s . GLOBAL CLIMATE

%*) OBSERVING SYSTEM
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Evolution of the observing system

— TR Sounding data from polar-orbiting
L aane satellites assimilated in ERA-Interinm

AMSU A

Cructet: Aot Sermncaw, My 200 [EUWAT)

R [T — 1RA-55 o4
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The ERA-Interim and JRA-55 reanalyses estimate global surface air temperature using information from many types of

observation and short-range weather-model forecasts.

HadCRUT4 and NOAAGIobalTemp combine monthly climatological air temperature data from land stations with data on sea-

surface temperature.

Orwerall warming estimates are similar; year-to-year variations differ in strength due mainly to differences in high-latitude data

cowverage and in sea-surface temperature analysis.

@GCos @ m@ 5= une

£SECMWF Obﬁmicus

e e Rty
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a5’y GLOBAL CLIMATE
#5397 ) OBSERVING SYSTEM

COP21- CMP11

PARIS 2015

UN CLIMATE CHANGE CONFERENCE

Observations are important —

policy support for financing mechanisms

*Paris Agreement Article 7 (7c): Strengthening
scientific knowledge on climate, including
research, systemic observation of the climate
system and early warning systems.
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Mon#toring of
impleenentation of Provision of
adapion (urban Capacy Bulding
change

Monitoring for
iplanning adaption to

Technology
Transfer

Mibgation
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Transparency
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Ovoral impact of
NOCs: state of the
climal
waler Cy

Systematic Climate Observations

Systematic Observations are fundamental to implementing
the Paris Agreement and monitoring its progress.
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The Origin of GCOS in 1990 — IPCC FAR & Second World
Climate Conference

the systematic
observation

variables

“We need...to improve

of climate-related

Decision

1997 | | 8/cp3

Decision

1998 | | 14/cpa

Decision

2009 |  9/cp.15
{@} T

ey GLOBAL CLIMATE

CLIMATE CHANGE

Policy Makegs’ Summary
L~

“There is an urgent need to
create a Global Climate
Observing System (GCOS)
built upon the World
Weather Watch Global
Observing System and the
Integrated Global Ocean
Service System and
Chapter 11
Narrowing the Uncertaintie

T - components.......... Yo

INTERGOVERMMENTAL PanEL ON CLsars Cance

Development of observational networks of
the climate system

Research and systematic observation

Systematic climate observations

Implementation of

#%%%) OBSERVING SYSTEM 2016 || Decision the global

19/CP.22 observing system
for climate
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Decision

11/CP.9 Global observing systemsfor climate

(@} R Mo Welcoming further the establishmentof the Global Climate

2003 —t Observing '_-'.rstem Cooperation Mechanism by Membersof the
Sponsornng g of the Global Climate Observing System, under
the puidance of the Global Climate Observing System steering
committee, as well asthe flexible approach that has been adopt

Moting that the Global Climate Observing System Cooperation
e GLOBAL CLIMATE Mec anism wi IIaddresﬂs-lpnr:-ntl\r needsfr:-lr |mﬂ|:rrr.1\re1:r'|ents- in global
I‘q‘:‘} OBSERVING SYSTEM observing systems for climate in developing countries,

__ Requests the Global Climate Observing System secretariat to
) include information on the opera of the Global Climate
) Observing System Cooperat Aechanism inits regular reports to
the Conference of the Parties.
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Additional costs for
satellite missions, datasets Us3$ 1000

and preducts, for the Million
benefit of all countries peryeor
Additional costs estimated Additional costs for o
in GCOS IP-10 for enhancements e e b L uss 400
to observations and infrastructure for the benefit of all * | Million
for climate countries per year
US$ 2.5 Billion per year Additonal costs for

enhancements in national US! 500
territories (in developed | Million

countries) Pt yS&:
Additional costs for

enhancements in national &s.ﬁ::o
territories (in developing
countries) par ysar
Costs estimated for existing
observations and Infrastructure
contributing to the GCOS,

malnly for weather and
environmental services

US$ 5-7 Billion per year

Status: 19 July 2010

October 2016

Summary of annual additional cost needed to implement
Actions in GCOS IP-10 (draft v2.0)

All numbers in million USD

Status: 19 July 2010
& GCOS | @ md 5 une



Ranges of estimated costs associated with actions in this plan

* The annual costs are based on
estimates, for example for .
required expert time, standard ’
meeting costs or cash .
investments for hardware or
software and are presented as
broad ranges. For many of the
cost estimates, reference can be
made back to the former GCOS
Implementation Plan in 2010.

Numberof actions

Fo MIRUS) WWIOOk WOIM MIDWUSS XM-IA S-ITOW 3100W
Wil L L L L L

can

Estimated cost 2016 GCOS IP

& GCOoS|w nm ;3_ UN®

Decision Implementation of the global observing
19/CP.22 | system for climate

6. Encourages Parties towork towards the full implementation of the implementation

2 0 1 6 {.@) e plan and to consider what actions they can take to contribute towards it
implementation;

7. Inwites United Nations agencies and internationzl organizati pport the full
implementation of the implementation pla appropriate;

8. Emphasizes, with regard to the implementation plan,
strengthen and build capacitiesfor climate i
management, including datarescue,

GLOBAL CLIMATE
"13} OBSERYING SYSTEM | 3. al=o emphasizes the need to build capacity in developing countries through existing
- KEEPING WATCH OVER DUR DLIMATE relewant mechanisms, including the Global Climate Observing System Cooperation
Mechanism

52



GBON & GCOS : GCOS as baseline network for GBON

Radiosonde and surface observations are an elementary part of the GCOS
Implementation Plan

Strong link between GBON and GCOS

GCOS Surface Network migrates towards daily CLIMAT messages,
calculated from hourly surface observations (GBON)

GCOS Reference Surface Network as baseline for GBON surface

GCOS Upper-Air (178 stations) represents a good proportion of GBON
Upper-Air stations (600 GBON stations for 30 hPa,/500 km horiz. resolution,
and 150 GBON station for 10 hPa / 1000 km horiz. resolution)

GCOS Upper-Air as a baseline network for GBON Upper-Air

GCOS provides a financing mechanism for sustained observations
established by UNFCCC

& GCOoS|w nm ;3_ UN®
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Annex 7: Workshop notes “Value creation beyond GBON”

Y

54



Annex 8: Workshop notes “What is it”
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Annex 9: Workshop notes “How is it set up and funded”
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Annex 10: Workshop notes “How does it operate”
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Annex 11: Workshop notes “How to operationalize it”
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Annex 12: Workshop notes “How to position and develop it”
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Annex 13: Workshop notes “Milestones”
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