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A major theme in our research coordination
IS detection and attribution of the causes
and impacts of climate variability and
change, especially at the regional level.

This research includes for example, study
of extreme events such as those observed
during the past decade, including ones in

2010.
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World Climate Research Programme :

Snapshot of Extreme Events over the Past Decade
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Tropical cyclones,
hurricanes and typhoons
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Projected Changes in Atlantic Hurricane Frequency over 21st Century Cat 4+5 frequency:
81% increase, or

125 - 10% per decade
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% Change over 21st Century
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. Bars show changes for thel8
o ‘ CMIP3 model ensemble (27
-75 seasons); dots show range of
Trop. Storm+ Cat.2+3 Cat.4+5 change across 4 individual
Cat. 1 Hurr. Hurricane Hurricane CMIP models (13 seasons).

Bender et al., Science, 2010
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Climate Projections

Interest In Daily Download Rate
1TB
CMIP3 results 1
continues ,
unabated! ‘ .

®* More than 550 peer-
reviewed publications.

300
* ~1 Pbyte of data 0
downloaded.
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* More than 3,000
registered users.
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The impact of global warming on the tropical
Pacific Ocean and El Nifio 041 Increased variability
Mat Callins™, Soon-Il An’, Wenju Cai’, chaud®, Eric i, Fel-Fei Jint,
Markus Jochumy’, Matthieu Lengaigne®, Scott Power”, Axel Timmermann™, Gabe Vecchi” and —
Andrew Wittenberg" o
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It is not yet possible to say whether ENSO activity will be enhanced or
dampened, or if its frequency will change, despite considerable
progress in understanding of climate change on many processes that
contribute to EI Nino variability.

Collins et al., Nature Goesciences, 2010
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Seasonal Cllmate Prediction

Temperature

forecasts: Increase in skill due to land initialization (JJA)

(conditioned on strength of local initial soil moisture anomaly)

16-30 days
The results highlight
the potential
usefulness of ——
improved
observational 4600 dove

networks for climate

prediction.
(Koster et al. 2010, GRL)

Extreme Extreme

all points terciles quintiles

Dates for conditioning vary w/location
Forecast skill: r? with land ICs vs r w/o land ICs




WCRP Regional Climate Project: CORDEX
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Regional Climate Prediction

~——— SMHI-RCA —— KNMI-RACMO ~ — UC-WRF

— DMI-HIRHAM ~ — CNRM-ARPEGE - — UQAM-CRCM
—— CCLMcom-CCLM — — ICTP-RegCM
~——— MPI-REMO - — UCT-PRECIS
West Africa North West Africa South Central Africa South
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-t Annual cycle of
| precipitation simulated by
10 Regional Climate
W\| Models (RCMs) for three
g e/ N\ African regions compare
e N very well with satellite

oL s | | (LT ——ERANT ——ENsEM]| |y ey gtions (TRMM) and
NEERERNY ¢ BN \ | reanalysis.
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£ Courtesy of C. Jones,
4_ ..........

\ | Sweden Met. Center
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Droughts In a Changlng Climate

Climate Model Evaluation Project (DRICOMP)
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SSTA patterns Implications for future
global droughts.

Courtesy of Kirsten Findell (GFDL-NOAA-USA)
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Regional and Decadal Trends in Terrestrial
Ecosystems Net Primary Production

 Global NPP decrease

 SH decrease - drought

 Impact on terrestrial b\ —
Carbon sink S o 2 i =

NPP Trend (2000-2009) (gC/m7yr)

Terrestrial NPP Trends
(2000 — 2009)
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Word Climate Ressarch Programme m PAST GIOBAL CHANGES

Regional and sub-regional climate of
southern South America
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Amazon Forest

Tipping Point!

Birds

Grenyer et al. 2006
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Vascular Plants
Barthlott et al. 2005

Mammals
Grenyer et al. 2006

Biodiversity
Status
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Biome shifts

World Bank 2010
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Sitch et al. 2008



Species invasion
-
>0-0.15
>0.15-0.30
>0.30 - 0.45
> 0.45 - 0.60
>0.60 - 0.90
>0.90 - 1.20
>1.20 - 1.80
>1.80-28
>2.80 - 4.00
>4.00
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Local extinction
U
B > 0-0.005

I > 0.005 - 0.010
© |>0010-0015

| |>o0015-0025

i | |>0025-0035
¢ >0.035 - 0.045
e . |>0045-0.060

77 > 0.060 - 0.080
I > 0.080- 0.120
B - 0120

Species turnover
-
o015
B >0.15-030
[ >030-045
[ |>045-060
| |>080-090

>0.80-120
>120-1.80
>180-28

T

SHIFTS IN THE DISTRIBUTION OF
SPECIES, SPECIES GROUPS AND
BIOMASS DUE TO CLIMATE CHANGE

Turnover of marine fish and
invertebrate species by 2050

Shifts in the distribution of fish due to ocean
warming could lead to a large turnover of
species especially in the tropics and high
latitudes. This could lead to major upheavals
of local to global fisheries.

Source: Cheung et al. 2009 Fish and
Fisheries. See also Leadley et al. 2010
CBD, Periera et al. 2010 Science.

IPCC SRES A1B scenario.
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WCRP _ Summary

World Climate Research Programme

Research Priorities Include:

Quantify and communicate uncertainties in climate change
information/knowledge;

A major focus on regional and intera-seasonal to inter-annual, and
decadal climate prediction/projection;

Promote and enable timely, reliable, and easy to access climate
information and knowledge for adaptation planning, mitigation
strategies, and assessing risks of climate variability and change; and

Support education, training and development of next generation of
climate experts.

Essential Pillar of Global Framework for Climate Services
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