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Changes in extreme weather and climate events

Relative confidence in attribution of different extreme events
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The Making of an Extreme Event: Putting the Pieces Together
(Dole et al 2014 Bulletin American Meteorological Society)
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The changing nature of physical risks:

Heat Wave Characteristics in 50 Large U.S. Cities, 1961-2018

Heat Wave Frequency
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High Tide Flood Frequencies changing in ‘leaps and bounds’
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Global Framework for Climate Services

Climate services provide climate information to help individuals
and organizations make climate smart decisions.

The Climate Services Information System (CSIS) component of the GFCS
is the principal mechanism through which information about climate —
past, present and future —is being routinely archived, modelled,

analyzed, processed, and communicated
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What is the Climate Services Information System?

A climate information system coherently organizes different types of climate
information and facilitates technical assistance to help decision makers understand
how to integrate climate information into their planning processes (GAO, 2017:
Bulletin of the WMO 2019: Bulletin of the American Meteorological Society 2020
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PREHISTORICAL PAST

HISTORICAL PAST

CONTEMPORARY PAST

Availability of data and products (Non-exhaustive list)
FORECASTS

CLIMATE VARIABILITY

Current status, availability and access to data and products from CSIS entities for applications and planning
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dynamical downscaling

of global reanalysis: CORDEX, CaRD10

regional reanalysis: NARR, ASR
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Caribbean Regional Climate Centre
Early Warning Information Systems
Across Climate Timescales

The Consortium is a key regional mechanism that champions the design, development
and delivery of tailored climate products and services in the agriculture and food security,
disaster risk management, energy, health, tourism and water sectors.
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Agriculture Climate

Co-design Co- develop Co dehver
Products & Services

CWWaAsigns the LoA, October 26th, 2016

Sector-specific climate indices

. L Caribbean Agriculty
CDEMA ot

* Facilitates broader dialogue and sustained
engagement with regional and national stakeholders; “ﬁﬁ

* Facilitates the identification and sharing of textual
and georeferenced sectoral datasets;

* Facilitates the identification and sharing climate-
related impact data;

* Supports research that examines associations
between climate and relevant sectoral productivity

outcomes; an d CARPHA and CIMH sign the LoA, April 26th, 2017
* Promotes the dissemination of climate information. EWISACTs

CARDI and CDEMA sign the LoA, December 6th, 2016




The Climate Services Challenge: NOAA’s Role

NOAA'’s climate capabilities

Observations, modeling and research
* Monitoring
* Modeling, predictions and projections

* Understanding the causes and impacts of climate
extremes

* Knowledge, applications and services to
inform risk management and adaptation
decisions

B NOAA’s Timescales

NOAA provides a suite of weather and climate products from near-term forecasts to long-term projections,
tailored to stakeholders’ needs, to help create jobs, boost economies, and build resilience to extreme events
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Existing NOAA
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@& climate.gov/maps-data/primer/what-environmental-data-are-relevant-study-infectious-diseases-covid-19
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Climate Data Primer What environmental data are relevant to the study of infectious
diseases like COVID-19?
- :

Data Dataset Climate Climate
Snapshots Gallery Data Primer Dashboard

What environmental data are
relevant to the study of

infectious diseases like
COVID-19?

What's the difference
between climate and
weather?

How do weather

observations become
g - 2

climate data? > A= 7 »

How do we observe today’s The COVID-19 pandemic has triggered an increase in infectious disease modeling studies, some of which

climate? incorporate environmental parameters. These studies are driven by questions about the potential seasonality of

disease transmission, potential comorbidities associated with other environmentally-linked respiratory diseases,

In the Air... and a desire to improve predictions to inform future national and local policies to control transmission. This page
On the Land... has been developed to facilitate access to environmental data commonly used in infectious disease modeling.

Email questions or feedback about this page to one.health@noaa.gov.

In the Ocean.
Environmental datasets for infectious disease modeling
How do we know about
climate in the past? The table below was designed to help users quickly locate environmental datasets for a given variable and
timescale. Within each cell, one or more datasets are referenced along with key information, a link to download
the data, and a link to read the metadata for the source. Additional information on the data types is available
below this table.

Goal: Enhance and simplify access to climate science data
& information, including projections

How do we predict future
climate?

(1) Provide easy and robust access to climate projections for "designers" to
provide adaptation/resilience decision services to their end users/consumers

(2) Conceive and articulate an overall plan for how USGCRP agencies may
make their climate-related web presence more cohesive, coherent, and user
friendly



The “Status” of Climate Services

'Note: The regional profiles strongly reflect the
profiles of the countries which have provided data < E U R O PE AS |A
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The benefits of investment in climate services greatly outweigh
the cost, and yet the capacity to deliver and access these services
is uneven and inadequate in different regions
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Emerging Challenge:
Traditional risk assessment and management strategies are increasingly
challenged by systemic and evolving impacts of compound extremes,
biodiversity loss, economic and other instabilities
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Challenge: Navigating through (not just “for*) a changing climate

1. Understand and characterize the cascading and
compounding nature of structural and systemic climate

Daily Weather Seasonal to ~1 Year Decadal Multi-Decadal to Century
Forecasts Qutlooks Predictions Climate Change Projections

Initial Value
Problem

time scale

Forced Boundary
Condition Problem
]

Real World Model Operations
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Cascading and Systemic risks:
e.g. modern food systems highly dynamic, complex, formal and informal — fundamentally
important to food security

- s
s %y
" ’ RS "o%
) N Optimized f
“nvironmental
Degradation v “ %3 p I m Ize or
Growing Income \ & .
CURRENT CONTEXT Population Inequality e, V\Z °c g lobalized trade
Capacity o ahsov: ne&a(i‘ve ; Agriculural CORS ¢t i v ks
events is being reduced s Technical Limii ¢ . o o
P Sk sieallni. waring vy regimes efficiency
the limits of agricultural Ay +n°
technology) Lk "efations an,
Droughts  International Trade d’oa
Complexity ==y \‘76%‘
Heat-waves ¢ % ° .
BUILDING STRESSORS Market Hi'g.ﬁffe?;“, : ? \?'" GV R re I at ve Iy Sta b I e
Speculation .
Crop Vulnerability ‘\ e nVI rO n m e ntS
A Global Assessment Report . B
Market Volatility I on Disaster Risk Reduction - =
Displacement
2 Crop Failure 2019
SUDDEN AND GRADUAL .
TIPPING POINTS Water Conflict

Price Spikes
An event of great magnitude or
multiple failures at the same
time could suddenly exceed all
remaining capacity

s

Food Insecurity

Global Assessment Report / /
on Disaster Risk Reduction l/
Currency -
Destabilization Poh'tllcal '
Destabilization
SYSTEMIC FAILURE Migration FOOd Riots

War
Civil Unrest



3. Improve knowledge governance: Broadening the actor
network across the risk management to resilience continuum:

Partners do not
just share data-
they also share
risks and
responsibilities

Decentralize
Step by step

Arrangements for linking emergency management
responsibilities and decisionmaking for climate-related resilience



http://www.unisdr.org/

...for complex problems .communication is critical
but not sufficient

« The “push” supply of new information by providers of information/technology and the
“pull” or demand for new information is never linear-and is more than 2- way

* More challenging is an understanding the framing and socialization of
lessons learned by particular individuals and organizations through
direct trial and error experiences

Framing Factor Water Managers Researchers
Perspective Perspective

Identifying critical issue

Time frame

Spatial resolution

Goals

Basis for Decisions

Expectation

Product Characteristics

Frame

Nature of Use




4. Recognize resilience....as an iterative learning process
Improving Alignment, Agility and Adaptability

—

——

Awareness

Beyond co-production: the varieties
of trust

Joint visioning, policy development,
and implementation of paths to
sustainable futures

Monitering
and Evaluation

Assessment

Leadership, Partnerships,
Stakeholder Engagement

Sustaining regional, national and
local capabilities and

collaborative learning networks

I = ———————— |

Implemnta‘lion Planning
US NCA4 Ch2s- 18
Reducing Risks through Adaptation Actions
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Federal Register/Vol. 86, No. 19/Monday, February 1, 2021/ Presidential Documents 7619

Presidential Documents

Executive Order 14008 of January 27, 2021

Tackling the Climate Crisis at Home and Abroad

The United States and the world face a profound climate crisis. We have
a narrow moment to pursue action at home and abroad in order to avoid
the most catastrophic impacts of that crisis and to seize the opportunity
that tackling climate change presents. Domestic action must go hand in
hand with United States international leadership, aimed at significantly
enhancing global action. Together, we must listen to science and meet the
moment.

By the authority vested in me as President by the Constitution and the
laws of the United States of America, it is hereby ordered as follows:

PART I-PUTTING THE CLIMATE CRISIS AT THE CENTER OF UNITED
STATES FOREIGN POLICY AND NATIONAL SECURITY

The American Jobs Plan Gets Serious about
Infrastructure and Climate Change

g1

March 2021

BRIEFING ROOM

FACT SHEET: The American Jobs Plan

MARCH 31,2021 - STATEMENTS AND RELEASES

While the American Rescue Plan is changing the course of the pandemic and delivering relief
for working families, this is no time to build back to the way things were. This is the moment to

reimagine and rebuild a new economy. The American Jobs Plan is an investment in America




Monitoring, Observations,
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WMO Regional climate centres

~n
« Click on a WMO Regional Association

s nmmnua@i$__ }:

WMO discilaimer

Legend

' designated RCC ' RCC in demonstration phase ' RCC proposed
A designated RCC-Network A RCC-Network in demonstation phase A RCC-Network proposed
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Partnerships
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Expanding the ranges of choice:

(1) Understand and characterize the relationship between
extremes and slow onset physical and social changes:
rapid transitions, thresholds and tipping points.

(2) Make the link between capacity-building and
community-based implementation explicit: Monitor
and evaluate.

(3) Collaborate with multiple actors on the design and
equitable diffusion of smart technologies, decision
support tools and best practices.

(4) Resource the process and the people (as well products e.qg.
assessments and tools): Finance and sustain partnerships and a
new cadre of entrepreneurs and leadership at each level.

24



“Predict-then-Act” methods can backfire in deeply
uncertain conditions

What will future Under those conditions, How sensitive is the
conditions be? what is best near-term |:> decision to those
' decision? conditions?

A I

“MMM  Uncertainties are underestimated

L

- « Competing analyses can contribute to gridlock

» Misplaced concreteness can mask surprises

\:x‘ Result:
'“'“:gﬁ:a‘““‘l « It can be easy to underestimate the complexities of
. adaptation including tradeoffs between near-term
efficiency and the need for long-term resilience

(US National Climate Assessment Adaptation 2018, Lempert et al 2017)



