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Climate Resilience

Adaptation + Preparation:
> Engineering/Infrastructure
> Resource Management (natural)
> Resource Programming (financial & human)

> Policy
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Example: Agriculture (Jamaica)

Agriculture
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Pollution
Heat W
Waves Energy ——
(Input)
Risi (Input)
Ising h i Drought
. Costs anges in
Limited Precipitation
Access to I ) Patterns
Loans Tropical
Lack fI Fina and Access t Storms
ack of Finances .
Deforestation
Stable Credit Ocean | || Land Use
Markets | (Enabling condition) Acidification Change
" Lack of
Crops, Livestock, and
Legal and Regulatory Social Warmer P 'Fisheriesd"
Framework Capital Sea (Input) Drought
(Enabling condition) Temps
Lack of Population
Political G‘:owth Coastal Sea Level Heat
will Flooding Rise Waves
Source: John Furlow (USAID)
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Climate Resilience 1s NOT just

about climate change
Climate varies across timescales

May-September Rainfall Anomalies (near Santiago, CL)
oottt T s this the “arrival”
of climate change
for Chile??

50

Precipitation Anoomaly [mm/month]
LN N I I B B I

‘ ‘ | 1 What is the
3 1 longer-term
| | | | f context?

880 iose  ioas 15’9'1» fgag%ﬂme o 00+ o8 e 55’%

International Research Institute

for Climate and Society
J y TITUTE | COLUMBIA UNIVERSITY




Climate Resilience 1s NOT just
about climate change

Climate varies across timescales

OUTLINE:

» Climate variability and change across timescales
» What happened in the past?
» What tools do we have to consider the future?

» Where climate information fits in the big picture

International Research Institute

for Climate and Society
EARTH INSTITUTE | COLUMBIA UNIVERSITY




Climate Variability & Change Globally

Annual Mean Temperature

CC Slowdown?

o
o
2
63% ° ©
& =+
o o
- o
o
T T T T T T T T T T T
8 | m— decada 7] .O
" -
ar 7 i i
o &)
9% z .QQO [ ] | ] | ] | ] | ] | L
13 B 7 Jan Jan Jan Jan Jan
i ] 1920 1940 1960 1980 | 2000
I - CC Acceleration?
gr — interannual B
8- i
27% o lN Aﬂ'\fhﬁﬁﬂ.nﬂ/‘.ﬂﬁﬂﬁ fluﬂ/}h AJ'\;!.].M
o = IR ||f v & vw
6L
el ]
' 0o 1w 1 ] (Greene, Goddard & Cousin, EOS, 2010)

International Research Institute

for Climate and Society
EARTH INSTITUTE | COLUMBIA UNIVERSITY




Temperature Trends

20®" Century Observations -- Annual Means
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Preciprtation Trends

20®" Century Observations -- Annual Means
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Preciprtation Decadal Variablility

20t Century Observations -- Annual Means
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Precipitation Interannual Variability

20" Century Observations -- Annual Means
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Timescale Decomposition
for South America

20% Century Observed TEMPERATURE — May-September

Decadal Interannual
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Timescale Decomposition
for South America

20% Century Observed PRECIPITATION- May-September

Decadal Interannual
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20t Century Observed PRECIPITATION—- May-September
Decadal
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Climate Change Projections
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Climate Change Projections
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Climate Change Projections
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Seasonal Forecasts

How well can we predict seasonal climate?

Unknown Not well Somewhat well Well
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Seasonal Forecasts

Seasonal forecasts over Chile work “somewhat well”.
Greater skill exists during the rainy season, and in response to El Nino and La Nina events.

How well can we predict seasonal climate?

Unknown Not well Somewhat well Well
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Decadal Variability

PDO (Pacific Decadal Oscillation) —The principal mode in the Pacific

Pacific Decadal Oscillation

PDO refers mainly to N. Pacific
sea surface temperatures

(SSTs).

positive phase negative phase

The characteristic pattern,
shows SST in the tropical Pacific
out of phase with that in the
higher latitudes.

IPO (Inter-decadal Pacific 4
Oscillation) considers both
hemispheres

-4 L ! L L !
1900 1920 1940 1960 1980 2000
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Skill: Decadal Predictions

Decadal Predictions: Skill still to be demonstrated

Multi-model Ensemble (12 models: Equal Weighting )

Mean Squared Skill Score Correlation
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STOCHASTIC SIMULATIONS: Characterize variability on top of projected trends
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STOCHASTIC SIMULATIONS: e.g. 2 Ensemble Members
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STOCHASTIC SIMULATIONS: e.g. 2 Ensemble Members

Decadal Variability
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STOCHASTIC SIMULATIONS: e.g. 2 Ensemble Members

Decadal Variability
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Example: Agriculture (Jamaica)

Agriculture
(Sector)
Pollution
Heat
Water
Waves Energy
| (Input)
Risi (Input)
Ising h i Drought
. Costs anges in
Limited | Precipitation
Access to I , Patterns
Loans Tropical
Lack fT Fina and Access t Storms
ack of Finances .
Deforestation
Stable Credit Ocean |- || Land Use
Markets | (Enabling condition) Acidification Change
" Lack of
Crops, Livestock, and
Legal and Regulatory,  social Warmer P 'Fish -
eries
Framework Capital Sea (Input) Drought
(Enabling condition) Temps
Lack of Population
Political G" - Coastal [ Sea Level Heat
will ro Flooding Rise Waves
Source: John Furlow (USAID)
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(Jamaica cont.) — Crops, Livestock, Fisheries

Ocean Heat
: . Crops, Livestock, and
Acidification
v Fisheries Waves
Warmer Sea (Input) Drought
Temps Sea Level
Rise

Coastal Change in

Flooding Precipitation
Pat_terns

N

Ministry of Agriculture

& Fisheries
Ministry of Water,
Nation=! FZeanmental Land, Environment &
] Planning Agency L(:llmato Change
) [ o
‘ Natlonal warer

Ministry of Water, Land,

Environment & Climate Commission |
Change

Rural Agricultural Ministry of Water, Land, k Ministry of Agriculture
Development Authority Environment, & Climate & Fisheries
Change

Source: John Furlow (USAID)
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ldentifying Climate Risks and
Opportunities In Key Sectors

Mission/key responsibilities
(e.g., water, agriculture extension, ports,

energy, infrastructure) y
-
o . - A
= What is your mission?
< Who Depends on You? o)
3 Whom do you depend on? ©
3 - -
7 i . ) &
) Risks and Impediments @
0) Climate Q.
g_; Non-climate ) §
D) B 8
o . =
Solutions <
Information
Tools
Training
J

Source: John Furlow (USAID)
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E SUMMARY

E R

Long-term climate trends have been small over Chile.

Year-to-year shocks dominate the climate and amplify the
impacts of persistent decadal climate variability

. Policy is needed to guide action, as is strong science and
| climate information that is trust-worthy.

Multi-disciplinary + trans-disciplinary teams must work
together to realize effective solutions.
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Thank You

‘ http://iri.columbia.edu

@climatesociety

/climatesociety
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