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CLIMATE VARIABILITY AND
CHANGE

This century has already
seen a million deaths and
$1.7 trillion in losses due to
the interaction of society

and geophysical
phenomena, primarily
extreme weather
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Structure of the Talk

Climate Services.. .,

> Where did they come from!?

> What are they!

> And, where are they going!
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1986: First Dynamical Forecast of El Nino Published

NATURE VOL. 321 26 JUNE 1986 ARTICI ES 827

Experimental forecasts of El Nino
Mark A. Cane, Stephen E. Zebiak & Sean C. Dolan

Lamont-Doherty Geological Observatory of Columbia University, Palisades, New York 10964, USA

Experimental forecasts of El Nino events occurring since 1970, made with a deterministic model of the coupled ocean-
atmosphere system, indicate that El Nino is generally predictable one or two years ahead. A forecast for 1986 is also presented.

Forecast from Jan 1986
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WARM EPISODE RELATIONSHIPS DECEMBER - FEBRUARY
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| 980s-early90s: TOGA-TAO Buoy Array Erected

Forecast error drops to
=W nearzero in European model
~ with completion of
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1997/98: Big £l Nino Event — Sparks F
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1996: The IRI Iis created by NOAA

The mission of the IRl is to enhance society's capability to
understand, anticipate and manage the impacts of climate in
order to improve human welfare and the environment,
especially in developing countries.

2006: WMOQO establishes Global Producmg Centers

L B
for Long-range Forecasts * oy
@ m
| 3 Officially designated centers 4
CRIEC




2009: World Climate Conference-3 yields GFCS

Supported by WMO, in collaboration UNESCO, UNEP, FAQ, ICSU
and other intergovernmental and non-governmental partners.

Theme: Climate Prediction and Information for Decision Making

Vision: for “An international framework for climate services that
links science-based climate predictions and information with the
management of climate-related risks and opportunities in support
of adaptation to climate variability and change in both developed
and developing countries”
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201 |: Climate Services Partnership established

//‘b Climate Services Secretariat originally @ IRI, USA

€= 9 Partnership Currently @ CSC, Germany

International Conference on Climate Services:
|CCS-1: New York, USA, 201 |

|CCS-2: Brussels, Belgium, 2012
|ICCS-3: Montego Bay, Jamaica, 2013
|ICCS-4: Montevideo, Uruguay, 2014
|CCS-5: Cape Town, South Africa, 2017
|CCS-6: Pune, India, Feb 11-13,2020

For more information...
http://www.climate-services.org
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CLIMATE SERVICES

Generate climate Translate climate Transfer translated Use information in opera-
information: learn information into mate- information to appro- tional decision processes,
from the past, monitor rial that is relevant to priate actors, in formats policies and plans. Learn
the present and fore- agriculture, public and media most useful what works and what
cast the future. health and other to their operations and doesn’t.

target sectors. decisions.

Generate Translate Transfer Use
Expertise needed Agriculture, Social sciences, ,
CIFi)mate cience Public health, Information Policy, Law,
Remote zensin ’ Nutrition, technology, Economics, Busll.wess,
9 Data platforms Communications Impact evaluation

Figure: The schematic indicates the 4 Pillars of climate services. The colored arrows indicate that information flows from left to right, and is
enhanced and made more relevant, and finally put to use. The grey arrows indicates feedback and iteration. The text above explains each

of the Pillars. The 'Expertise’ listed below each Pillar, builds as you proceed from left to right, with considerable multi-disciplinarity required
to effectively transfer and use the information.
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CLIMATE SERVICES

Generate climate
information: learn
from the past, monitor
the present and fore-
cast the future.

Generate

Expertise needed
Climate science,
Remote sensing

Figure: The schematic indicates the 4 Pillars of climate services. The colored arrows indicate that information flows from left to right, and is
enhanced and made more relevant, and finally put to use. The grey arrows indicates feedback and iteration. The text above explains each
of the Pillars. The 'Expertise’ listed below each Pillar, builds as you proceed from left to right, with considerable multi-disciplinarity required
to effectively transfer and use the information.
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Rain Gauges - Ethiopia

RS

Hybrid Data Sets

Satellite Estimates

http://ir.Columbia.edu/ENACTS
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http://iri.columbia.edu/ENACTS

The Making of a Forecast: Multiple models, each with multiple predictions,
calibrated against observations

Raw Model Output of Past Gridded/Station Obs of Past
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CLIMATE SERVICES

Translate climate
information into mate-
rial that is relevant to
agriculture, public
health and other
target sectors.

Translate

Agriculture,
Public health,
Nutrition,
Data platforms

Figure: The schematic indicates the 4 Pillars of climate services. The colored arrows indicate that information flows from left to right, and is
enhanced and made more relevant, and finally put to use. The grey arrows indicates feedback and iteration. The text above explains each
of the Pillars. The 'Expertise’ listed below each Pillar, builds as you proceed from left to right, with considerable multi-disciplinarity required
to effectively transfer and use the information.
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Translation of rainfall information into
relevant sector-related terms

Probability that Yields of a Maize Hybrid (Medium Cycle)
Planted in October in SW Uruguay Fall Below 80% of
Expected Yields Versus DJF Precipitation Anomalies (Logistic
Regression. DJF Climatology: 311mm)
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CLIMATE SERVICES

Transfer translated
information to appro-
priate actors, in formats
and media most useful
to their operations and
decisions.

Transfer

Social sciences,
Information
technology,

Communications

Figure: The schematic indicates the 4 Pillars of climate services. The colored arrows indicate that information flows from left to right, and is
enhanced and made more relevant, and finally put to use. The grey arrows indicates feedback and iteration. The text above explains each

of the Pillars. The 'Expertise’ listed below each Pillar, builds as you proceed from left to right, with considerable multi-disciplinarity required
to effectively transfer and use the information.
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Ethiopia Climate Service: Information Delivery

al Meteorology Agenc

C' [ www.ethiomet.gov.et

Home

‘Search...

Agromet Bulletins i+
Hydromet Bulletins

Satellite Images

Application (Maproom)
Frequently Asked Questions

NI,

Daily Weather Forecasts

National Meteorology Agency

f:j Subscribe for Bulleting

TR

NPT “LEPCAF mWFET0L

NATIONAL METEOROLOGY AGENCY

Maproom Satellite Bulletins Contact

IChmare Analysis

Ranfall and temperature tme senes (1983-2010)
ireconstructed from station observations and remote sensing
proxies. This nterface allows users to wiew ramnfall,
and 1p e clmatologies and

 —

This 1s a ranfall-momtonng product based on dekadal
ramfall. The mterface allows users to view recent ranfall
'with a seasonal and recent histoncal perspective. Time
series analyses of rainfall data are generated based on user-
selected parameters

Expl historical daily pr by calculating simple
seasonal statistics. Many options can be specified to
produce yearly time series of a chosen seasonal diagnostic
of the daily precipitation data. The user can then choose to
map the mean, standard deviation or probability of
exceeding a chosen threshold, over years; clicking on the
map will then produce a local yearly time series of the
chosen diagnostic. A series of links allow one to download
lgraphs, maps and data files

[Under Construction

Empirically-derived thresholds of precipitation, temperature!
and relative humidity are used to assess the climatic
itability of malaria i The interactive map

initially displays the number of months during the year when|
climatological averages meet these requirements. Users

may gain insight into how often these conditions have
actually occurred during any particular month by clicking on
the map at the location of interest.
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Dissemination
Platforms:

= Web-based

= Printed
advisories

= Radio/TV

= Newspaper

=  Community

centers
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Mesas Técnicas Agroclimaticas (MTA)

Dissemination

La MTA es un proceso de dialogo entre , - o
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. . Comayagua . .
comportamiento del clima en una IDEAM - D ISCUSSION
. . MAGDALENA
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. . . . . El Paraiso 2
para disminuir los riesgos asociados a - Macz
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] K Clénaga de Oro, Cotorra, Monterfa,
asociado a recomendaciones como Chima & San Pelayo z# CALDAS
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=Toma de decisiones informadas sobre el clima

$ RESEARCH PROGRAM ON
I~ntem;1tlona| Research Institute %% Climate Change, Lr) Giraldo-Mendez et al. (2018) Manual de implementacién de
for Climate and Society Agriculture and :
las Mesas Técnicas Agroclimaticas (MTA). CCAFS - CIAT

CGIAR  Food Security CCAFS
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CLIMATE SERVICES

Use information in opera-
tional decision processes,
policies and plans. Learn
what works and what
doesn't.

Use

Policy, Law,
Economics, Business,
Impact evaluation

Figure: The schematic indicates the 4 Pillars of climate services. The colored arrows indicate that information flows from left to right, and is
enhanced and made more relevant, and finally put to use. The grey arrows indicates feedback and iteration. The text above explains each
of the Pillars. The 'Expertise’ listed below each Pillar, builds as you proceed from left to right, with considerable multi-disciplinarity required
to effectively transfer and use the information.
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Emergency appeal

H_(‘ International Federation
of Red Cross and Red Crescent Societies

West and Central _ - aopet - MORB1005

. mergency appeal n
Africa: Flood 11 July 2008
preparedness

This preliminary Emergency Appeal seeks
CHF 750,000 (USD 731,134 or EUR
462,475) in cash, kind, or services to
support the National Societies of West
and Central Africa to assist 47,500
beneficiaries.

CHF 483,047 has been allocated from the
Federation’s Disaster Relief Emergency
Fund (DREF) to start the planned
activities. Discussions are currently
taking place to reallocate approximately
CHF 550,000 remaining from the 2007
West Africa floods appeal to support this
appeal. While these discussions are
underway, partners are encouraged to
provide timely support to this appeal.
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+ ( International Federation
of Red Cross and Red Crescent Societies

West Africa preparedness appeal

Precipitation Forecasts Observed Rainfall

Jun-Aug 2008 i '
Flood Risk Forecasts
| Jun-Aug 2008 i
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+ ( International Federation
of Red Cross and Red Crescent Societies

Early Action works:
* Faster response: 1-2 days rather than 40 in 2007

* Fewer victims (30 instead of hundreds)

* Lower cost per beneficiary (30%)
Flooded areas (blue) in JAS 2007

Example: Red Cross e
volunteers in Ghana o

saving lives by alerting  [-ZiZ= g 2

Volta fishermen that b
? | e '\{ R

the Bagre dam would
be spilled.
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FAQ: Early Warning — Early Action

SOMALIA EXAMPLE: REsuLTS

Situation Analysis ﬁ

= E| Niflo 2015: Risk of floods affecting more than 90 000 people
and 9100 ha of farmland along the Shebelle and Juba Rivers.

Example FAO Actions:

= strengthen riverbanks 3

= build flood barriers

B

a9t N

M . IE;
e g s T

ment
» Investment: 1.7m USD

Return on |

» approx. 6.7m USD in
maize production saved
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> And, where are Climate Services going!

* Sea change in how humanitarian sector works
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WHFP+IRI Pioneering Example of Forecast-based Financing (FbF)

-- Specific example of Early Warning for Early Action

|Climate forecast, | Emergency | Recovery/ Resilience
early warning | declared [ building
data received
e trigger point

CONCEPT: |

] sm— —

existing
response
mechanisms

resilience

Anticipatory Build long-term
| community climate resilience at
0N community level -
8 preparedness Complement predictably
to build
o
=

I
I
I
action and l
I
|

cipatory Action &

|
|
|
I
I
I
+

Preparedness
Resilience

An

Time
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WEFP + IRl FbF — Drought Triggers

. . o
Rainfall below median Rainfall below driest 10% of past obs
Z [T T T T T T 1] N
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WEFP + IRl FbF — Drought Triggers

Rainfall below median
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“ACTIVE TRIGGERS”

User determines:
*.Drought severity
* Forecast confidence
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> And, where are Climate Services going!

* Sea change in how humanitarian sector works
* Private sector will become increasingly involved

* More and more universities and research labs engaged in
societally-relevant research

* Society becomes accustomed to managing/adapting across
timescales
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Several Challenges that GFCS, WCRP, and the
Broader Scientific Community should consider

|) How do many organizations occupy this space cooperatively
while still ensuring credit/accountability where due!?
2) How should best practices be determined and monitored?

3) Some information providers make false claims of high skill and

accuracy that most people would not be able to refute. Should
some sort of certification exist?
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SUMMARY

» Climate Services is about a lot more than just providing
climate information

» Not all climate information is created equal.

> Several challenges lie ahead, but the frontier is vast!
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Thank You

u @climatesociety
‘ﬂ\ /climatesociety

goddard@iri.columbia.edu info@iri.columbia.edu
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