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The World Climate Research Programme
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The World Climate Research Programme

JOINT SCIENTIFIC COMMITTEE (JSC)

WCRP MODELLING ADVISORY COUNCIL (WMAC) WCRP DATA ADVISORY COUNCIL (WDAC)

WORKING GROUPS ON:

SUBSEASONAL TO INTERDECADAL PREDICTION (WGSIP) COUPLED MODELLING (WGCM)
NUMERICAL EXPERIMENTATION (WGNE) REGIONAL CLIMATE (WGRC)
CliC CLIVAR GEWEX SPARC CORDEX
Genex | | CBROEX
SPARC
CRYOSPHERE- OCEAN- LAND- TROPOSPHERE- REGIONAL CLIMATE
CLIMATE ATMOSPHERE ATMOSPHERE STRATOSPHERE DOWNSCALING

GRAND CHALLENGES
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WCRP-leading climate science

Coupled Model Intercomparison Project

CFMIP, DynVarMIP

. . . GMMIP,
CMIP is a project of WCRP’s Working PMIP —— HighResMIP
Group on Coupled Modeling (WGCM) il Giraulation  pegional
3 phenomena
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WCRP addresses key science questions...

Arctic freshwater is expanding and changing

e Arctic freshwater domain
expanded, both for the oceans
and land

Liquid Freshwater Content & 2000-2010 Ice Drift

e New freshwater regimes
developed

e An un-quantified moisture flux
detected, due to the loss of
Arctic freshwater ice cover

e Increase of the benefits of
freshwater-based resource
activities

Liquid freshwater content (m)
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WCRP addresses key science questions...

Uninitialised predictions

: : : Hurricanes
Change in Ocean Temperature in North Atlantic o |
Predicting the warming event in 1990s e .| Pr dictions
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warming show good skill
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than for rainfall
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WCRP addresses key science questions...

Observed Sea Level Budget 1993-2015

Observed sea level rise: 3.0 +/- 0.3 {corrected fot the Topex A instrumental drift)

Sum of contributions : 3.0 +/- 0.45
vy v
M?#-M Greenland:
062+/-02
Antarctica: - | ang waters:
“”-“ 0.23+/-0.2
BackWall ’ _ n

Comparing the observed sea level
to the sum of contributions: ocean
thermal expansion, glacier and ice
sheet mass balance, land water
storage change

Sea Level (mm)

Sea level budget
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WCRP addresses key science questions...

T, Mediterranean
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WCRP addresses key science questions...
WCRP

C&RDEX

) temp 1.5 deg 2024
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WCRP addresses key science questions...

Top-down (AGAGE)
(NOAA)

Fugitive Industrial
I Bottom-up IIIIIIII

Policy Relevant: Direct response to stakeholder
needs (Parties to the Montreal Protocol)

Disagreement between
reported (bottom-up) and
calculated (top-down) CCl,
emissions since 1999
Multi-disciplinary activity using
innovative analysis techniques
and new observations

Total lifetime of CCl, updated

New emissions estimates
(reported + unreported
inadvertent industrial
emissions) agree within the
uncertainty range
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WCRP addresses key science questions...

 ARTH'S ENERGY IMBALANCE

®

Emitted
infrared radiation

€0,, CH,, N,0 @

Land

Ice Ocean

Human influence on land

von Schuckmann et. al, 2016a: Nature Climate Change 6, 138-144, doi:10.1038/nclimate2876 P _
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Evolving Context and Challenges

Research is pulled into a new and broader
“operational/service/policy” landscape

* |PCC Assessment Reports

e UNFCCC Paris Agreement and Global Stocktake
* Global Framework for Climate Services

* Sendai Framework for Disaster Risk Reduction
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Evolving Context and Challenges

Research is pulled into a new and broader
“operational/service/policy” landscape

* A new Strategic Plan, under
development for a 10-year

time horizon (2019-2029) N:t-{zsggg hau;};gey eg(g?n:-
* 1O-year accompanying zer:n ‘\I.Eat e(aIVFES loud atural =
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WCRP Scientific Strategy 2019-2029

Overarching Objectives
Focuses on the far horizon - the
scientific research required to
address current and future
challenges and take advantage
of opportunities

garth System

Climate

Dynamics and
Extreme Events

Changesin R
S e Emphases
OVERARCHING Activities . . .
oBIEETiVES _ Highlights the bedrock science
Understanding that must be supported and
radiction nurtured as communities form

Projection
Engagement

and re-form around evolving

Improved Engaging

Modelling with g scientific foci in support of
ili i by . .
Capability Carbon Sodiety & the Objectives
EMPHASES &@
Innovation through < .
Observation Imperatives

WCRP tools and capabilities,
including those focused on
technical capacity and those
relating to human capacity driven
activities
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The World Climate Research Programme

The Next Decade

WCRP Coordinates
international climate
research to develop,
share and apply the
climate knowledge that
contributes to societal
well-being.

garth System

Climate
Dynamics and
Extreme Events

Changesin Responses
to Human
Activities

OVERARCHING %%
OBJECTIVES =

Understanding
Prediction
Projection

Engagement

Engaging

Modelling with

Capability

EMPHASES

Innovation through
Observation

@) TN L WCRP.&’
A ITHIg o ad == .~
WMO ;

World Climate Research Programme




The World Climate Research Programme

The Next Decade

WCRP Coordinates
international climate
research to develop,
share and apply the
climate knowledge that
contributes to societal
well-being.

Science for Understanding

Science for Impact

garth System

Climate
Dynamics and
Extreme Events

Changesin Responses
to Human
Activities

OVERARCHING %%
OBJECTIVES =
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Innovation through
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The World Climate Research Programme

The Next Decade

eImbalances in the fluxes of
energy, water, carbon and
other climate-relevant
compounds

e Understanding and pushing

limits to predictability of
the climate system

e Understanding and

predicting sensitivities of
climate stresses

Importance of
bedrock science

OVERARCHING %%
OBJECTIVES =

Understanding

Innovation through




The World Climate Research Programme

The Next Decade

e seamless approach in time
& space

e “Earth System” modelling

garth System

* Research-to-operations

Climate
Dynamics and
Extreme Events

Changesin
Planetary

Responses

« to Human

OVERARCHING ?:;6 Activities
OBJECTIVES =

Understanding
Prediction
Projection

Engagement

Engaging t
Modelling with L
Capability §
EMPHASES é\&
Deliver actionable, Inn%v:tionttl?rough <
accessible, inclusive and k-
authoritative scientific

information on the

Earth system




The New World Climate Research Programme

Scientific partnerships across
science communities are critical:

&G/—kooo
e (Capacity and infrastructure -
garth System
development Climate %,
Dynamics and %
e Consistent support for ’ Joliied %
critical work e.g. CMIP Planctry 4 D\ o fuman 3
Cycles §‘ OVERARCHING ?\3& Activities %
Wider partnerships — social | S )
sciences, governments, Lo
. « . . Engagement
industry, civil society — are s i enasin .
critical for climate science to SRt i 2 &
) ) EMPHASES °§
Se erCE SOCIety- Innovation through ¢
Observation
e Co-production of knowledge,
co-design of solutions
[ J

Connecting global to local
scales for adaptation

World Climate Research Programme




WCRP Scientific Strategy 2019-2029

Understand Earth’s Climate

Overarching Objectives

Determine Future Climate

Fundamental understanding of the

. with Policy & Services
climate system

Advance Constraining
predictive skill on projections on
timescales up to decadal to centennial

a decade timescales -

Connecting climate science with
policy and services
Bedrock Science Tools and Capabilities ,
. Partnerships
(Emphases) (Imperatives)
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Emerging issue:

Public-Private Partnership
Global Weather Enterprise

(supported by WMO, WB GFDRR, HMEI, IAMAS...)
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Drivers

Agenda 2030 for Sustainable Development o

2017

US$ 330bn US$ 135bn

Paris Agreement (41%)
S RCRe

Sendai Framework for Disaster Risk Reduction i m=reryes

season on record a humanitarian disaster

US$ 215bn 2,700 people
killed

Engagement of non-state actors @)

1 N0 2“ 3“"&1]‘" 4WALITV 5&!][! Bummm
" T N v mw ey There is a need for the public
vy T B, '
Litg i w v .' l and private sectors and civil
g msmoum 10 o 19 society organizations, as well as
IN(I!IAUIIS
"""'"'“ academia and scientific and
ﬁE research institutions, to work

DECENT WORK AND
ECONONIC GROWTH

more closely together and to
create opportunities for

SUSTAINABLE
DEVELOPMENT . ”
@ GOALS collaboration ...

PARTNERSHIPS
FOR THE GOALS
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e .. encompasses all business areas of WMO, including weather,
climate and water.

e .. adescription of the multitude of systems and entities
participating in the production and provision of meteorological,
climatological, hydrological, marine and related environmental
information and services.

— Public-sector entities (NMHSs, governmental agencies)

— Private-sector entities (such as equipment manufacturers, data
and service-provider companies, private media companies, etc.)

— Academia
— Civil society (community-based entities, NGOs, NMSs, etc.)
— Users



Processing & data management

Observations Modelling Forecasting Service delivery

Research & development

— Public-sector entities (NMHSs, governmental agencies)

— Private-sector entities (such as equipment manufacturers, data
and service-provider companies, private media companies, etc.)

— Academia
— Civil society (community-based entities, NGOs, NMSs, etc.)
— Users




Processing & data management

Observations Modelling Forecasting Service delivery

Research & development

Challenges

— Multiple sources for information and services (competition,
markets) - How to know which source is credible

— How to demonstrate the quality of information

— National legal frameworks — large variety from country to
country




e InterMET Asia 2017
* EC-69 Roadmap on PPE
* WB Washington DC

Workshop e "
e Congress-17 ‘
WMO Guidance on ‘
partnership with the _ ‘ 2017
rivate sector ~
g | 2016
e EC-68
Special
2015 Public-Private
dialogue
® 2014
 WWoOSC

Future of Weather
Enterprise Panel

Opportunities
— Building trust
— Business models, Smart investment
I — Making more data, metadata available
— Technology impact (big data, 10T, Al, etc.)
— Education and training
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WCRP SWOT Summary

WEAKN ESSES

STRENGTHS
Active global science community collaborating

toward common goals

Excellent reputation and legitimacy (long
history of global leadership) and strong co-
sponsor backing

Global research products

Participation of leading scientists — strong
scientific expertise

OPPORTUNITIES

+ Climate important to societal questions,
particularly climate change

» Benefits (funding, in kind) associated with
closer collaboration with operational agencies,
international programs, etc. (stakeholders)

* Leadership needed to capitalize on new
technologies

* Many emerging areas of research

26 September to 12 November 2017,
49 responses

Overly complex structure

Lack of clarity of focus/vision and boundaries
Insufficient funding — complex and competitive
Ineffective communication, successes not well
showcased

Not well connected to National Research
Programmes, funding agencies, services etc. —
requires global travel

Reliance on voluntary efforts

THREATS

Budget cuts and inefficient funding - leading to
demotivation of volunteers/community
Organizations with overlapping or perceived as
overlapping mandates

Fast-changing and reactive political landscape
Perception that fundamental climate science is
'done’ - reduction in support for fundamental
science - perceived as irrelevant
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Vision and Mission

e Vision
A world that uses relevant and authoritative climate science to ensure a resilient
present and sustainable future for humankind.

e Mission

The World Climate Research Programme (WCRP) coordinates and guides international

climate research to develop, share and apply the climate knowledge that contributes
to societal well-being.

WCRP addresses aspects of climate science that are too large and too complex to be
tackled by a single nation, agency or scientific discipline. Through international science
coordination and successful partnerships, WCRP leads the way in understanding the
fundamentals of the climate system and in determining its interactions with human
activities. WCRP research provides the climate science that underpins the United
Nations Framework Convention on Climate Change and contributes to the 2030

Agenda for Sustainable Development and the Sendai Framework for Disaster Risk
Reduction.
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