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Winter [990-9 |
Weak warming,

but no El Nifo
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Observed SSTA - Jan 1992
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Spring 1993
Missed warming

= Observed SSTA - May 1993
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Predicted SSTA MAMI7 (DJFSE—Q7 IC)

Forecasts of the
1997-98 El Nino
Made June 1997

S . A— From the Experimental Long-Lead
Forecast Bulletin (COLA)

» Predicted SSTA JJA97 (DJF96-97 IC) Predicted SSTA JJA97 (MAM37 IC)

Made September 1997
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Structure of the Talk

Evolution and outstanding challenges for...

> Predicting EI Nino events
> Forecasting the related climate impacts

> Doing something about It
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Skill of SST Forecast for |FM

from North America Multi-Model Ensemble (NMME)
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Building Blocks of Prediction Systems

Data Assimilation
Systems
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Modeling Challenges for El Nifio

1) Model Biases:
Double ITCZ (tropical rainfall biases)
Equatorial cold bias
ENSO variability too far west
Poor structure of upper ocean thermal stratification

2) Biases and imbalances in ocean-atmosphere state estimation:

Spurious currents
Disagreement in regions of sparse observations

3) Representation of processes:
Poor characterization of wind variability (e.g. MJO)
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A d ecad e Of p rogr’ess OonN Relative Reduction in SST Forecast Error

ECMWF Seasonal Forecasting Systems

ENSO prediction “°
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SSTA Forecast DJF 2015-16

Aug-Oct 2015
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Observations are Critical

Forecast error drops to

X \“'\ near-zero in European model
with completion of

5 TAO buoy array in the

[Tropical Pacific.
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"Expected” Climate Impacts During El Nino

El Nifno and Rainfall

El Nifio conditions in the tropical Pacific are known to shift rainfall patterns in many different parts of the world. Although they vary somewhat from
one El Nifio to the next, the strongest shifts remain fairly consistent in the regions and seasons shown on the map below.
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For more information on El Nifio and La Nifia, go to: http://iri.columbia.edu/enso/
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Pacific Ocean SSTa and rainfall over E. Africa
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Increasing A
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‘'mospheric Model Resolution

“ Observed El Nifio
rainfall anomalies

Higher-resolution
atmosphere models
can provide better
teleconnections,
including local-scale
detalls.

(Jia et al. 2015, J. Climate)
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Meaningful climate information is only a start.
VWe need to translate that into impacts (risk or
ikelihood) and translate that into meaningful action.

NOT something the climate community can
(or should) do on their own.
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Emergency appeadl

+C International Federation
of Red Cross and Red Crescent Societies

West and Central _ S

. 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

Early Action works:

* Faster response: |-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
volunteers in Ghana
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Climate Information for Agriculture - 2015

NDVI Actual and Relative to Normal
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Climate Information for Agriculture - 2015

IRI Forecast DJF 2015/2016 Tailored Uruguay Forecast DJF 2015/16

IRI Multi-Model Probability Forecast for Precipitation from Nov 2015
for November-December-January 2016, Issued October 2015 . . . .
(using IRI Climate Predictability Tool)

10N

GCM AtlPac DIF 55T

ECHAMA.5 Oct start | CFSv2 Oct start
£ad PR—" SES—
w054 Probabilistic mslt, 4

Forecast { .
S
2054 .
-— ™ e | | ___ = e |
30S4
" Key

Percentage lkelfood of:
ey Next steps:

| B] Below-normal Precipitation T

e o venaohe .

gl * Soil Water Balance Forecasts
5054 gg

g .
* Stocking Rate Forecasts
0w 80W 70W 50W 50W 40W 30W 20W

* Weather-within-climate

- Forecasts of dry spell frequency
- Forecasts of frequency of storms

International Research Institute

for Climate and Society
EARTH INSTITUTE | COLUMBIA UNIVERSITY




Conclusions

> Predicting EI Niho events

El Nifio events are predictable, but we could do better
(timing, spatial pattern, diversity, uncertainty)

> Forecasting the related climate impacts

Good quality models are necessary for regional impacts.

Also needed are the analysis and tailoring to translate model uncertainty
into forecast risk or likelihood.

> Doing something about 1t

Even with good climate information, need to translate that into
socio-economic impacts, and translate that into meaningful action.
This is not something the climate community can (or should) do alone.
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Thank You

web: iri.columbia.edu

m @climatesociety

#elninoconf

f .../climatesociety
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Fundamental Processes:Westerly Wind Bursts
Improving ENSO Prediction and Predictability

ACC of N3.4 SSTA (JanIC) with OISST
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Information to initialize the ocean

e (QOcean model

 Plus:
SST

Atmospheric fluxes from atmospheric reanalysis
Subsurface ocean information

Time evolution of the Ocean Observing System
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ENSO (color) and All-India Rainfall (bar)
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April 2015: IRI — SNIA Provided this Information

NDVI Actual and Relative to Normal
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