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Not all steakholders are the same



http://iridl.ldeo.columbia.edu/maproom/IFRC/ à “Past Conditions”

“Expected” Climate Impacts During El Niño



Expectations�
of flood risk�
during an�
El Niño event�



FAO: Early Warning – Early Action



World Health Organization Reports
http://www.who.int/hac/crises/el-nino/en/ 





There	are	no	answers,	only	choices.	
	

	 	Stanislaw	Lem/Steven	Soderbergh	(Solaris)	
	



EXAMPLES
Seasonal-to-Interannual:
1.  Red Cross: West Africa flood preparedness 

2.  World Food Program: Food Security preparedness

3.  Jamaica Ag. Ministry: Drought monitoring & forecasts

Seasonal-to-Decadal:
1.  President’s Malaria Initiative: Program evaluation

2.  South Africa (western Cape) Water Mgmt: System resilience



West Africa preparedness appeal
Precipitation Forecasts�

Jun-Aug 2008

International Federation
of Red Cross and Red Crescent Societies
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International Federation
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Flood Risk Forecasts�
Jun-Aug 2008
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West Africa preparedness appeal
Precipitation Forecasts�

Jun-Aug 2008

International Federation
of Red Cross and Red Crescent Societies

Observed Rainfall
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Early Action works:
•  Faster response: 1-2 days rather than 40 in 2007
•  Fewer victims (30 instead of hundreds)

•  Lower cost per beneficiary (30%)

Example: Red Cross 
volunteers in Ghana 
saving lives by alerting 
Volta fishermen that 
the Bagre dam would 
be spilled.

	
 

International Federation
of Red Cross and Red Crescent Societies

Flooded areas (blue) in JAS 2007
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WFP’s Food SECuRE �
Pioneering Example of Forecast-based Financing
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WFP’s Food SECuRE – Drought Triggers
Non-exceedance of 50%-ile Non-exceedance of 10%-ile

Made �
Sept.�
2015



S-2

WFP’s Food SECuRE – Drought Triggers
Non-exceedance of 50%-ile “ACTIVE TRIGGERS”

Made �
Sept.�
2015

User determines:�
* Drought severity�
* Forecast confidence
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WFP’s Food SECuRE – Drought Triggers
Non-exceedance of 50%-ile “ACTIVE TRIGGERS”

Made �
Sept.�
2016

User determines:�
* Drought severity�
* Forecast confidence
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WFP’s Food SECuRE – District Dashboard
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WFP’s Food SECuRE – District Dashboard



JAMAICA – Demand for drought information 
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JAMAICA 

Drought Monitoring (past 3 months) Rainfall Forecast (next 3 months) +
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JAMAICA 

Drought Monitoring (past 3 months) Rainfall Forecast (next 3 months) +

 è 6-Month Drought Forecast
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100%	

43%	
29%	

54%	
61%	

1	

produc=on	2013	

produc=on	2014	as	percent	of	2013	produc=on	

produc=on	2014	as	percent	of	2013	produc=on	
among	farmers	iden=fying	WRD	as	risk	

2014	produc=on	as	percent	of	2013	among	farmers	
reached	by	farmer	forum	only	

Ag. Production in 2013 (pre-drought)
vs 2014 (drought) in JamaicaSample size: 4 

(Rahman et al. 2016)X 

2013 
2014 

Reduced losses�
due to�
forecasts & �
services
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Seasonal-to-Decadal



Evaluation of Malaria Interventions in East Africa
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Observations 
(last 15 years)

Evaluation of Malaria Interventions in East Africa
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Observations 
(last 15 years)

Climate Change Projections
(end of 21st century)

Evaluation of Malaria Interventions in East Africa
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Photo:	Oxfam	America	

•  Over the past ~15 years, 
drought has become much 
more frequent 

•  WHY?

•  Is this climate change?

�
Evaluation of Malaria Interventions in East Africa
Increased Drought Frequency in East Africa
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à Increased frequency of 
drought in East Africa is 
mainly the result of

   multi-decadal climate    �
   variability in the Pacific

à The recent shift in East 
African rainfall is part of a 
global climate shift that 
occurred in 1998-99

      (Lyon et al. 2012, 2013, GRL, Clim. Dyn.)

!

!

�
Evaluation of Malaria Interventions in East Africa
Increased Drought Frequency in East Africa
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Observed	

!

Model	

à Increased frequency of 
drought in East Africa is 
mainly the result of

   multi-decadal climate    �
   variability in the Pacific

à The recent shift in East 
African rainfall is part of a 
global climate shift that 
occurred in 1998-99

      (Lyon et al. 2012, 2013, GRL, Clim. Dyn.)

�
Evaluation of Malaria Interventions in East Africa
Increased Drought Frequency in East Africa
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?	



?	
What information can be provided�
in places where there is no signal from �
decadal phenomena, or where the�
models have poor performance??



Resiliency of Water Resources and Mgmt�
 Berg and Breede Water Mgmt Areas
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(Greene,	et	al.	2012)	STOCHASTIC SIMULATIONS: 
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STOCHASTIC SIMULATIONS: ....  the envelope please
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Decadal	Variability	

STOCHASTIC SIMULATIONS: 2 Ensemble Members 
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Decadal	Variability	

STOCHASTIC SIMULATIONS: 2 Ensemble Members 
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There	are	no	answers,	only	choices.	
	

	 	Stanislaw	Lem/Steven	Soderbergh	(Solaris)	
	



Thank You 
 
 
 

		

		 	 						hPp://iri.columbia.edu	

	

	 						@climatesociety		
	 	 		

			 							/climatesociety		

		

info@iri.columbia.edugoddard@iri.columbia.edu



	Select precipitation 
exceedance probability, 
apply to prediction 
ensemble

Monthly reservoir update
based on forecast and 
observations 

Linked Model System (example: Ethiopia)

(Block and Goddard, 2012, WRR)
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Using probabilities of exceedance; threshold reliability = 200 GW hrs/mo
 
 
 
 
 
 
 
 
 
 
 
 
 
For prob=50%: benefits and reliability drop

Hydropower Benefits (example: Ethiopia)
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For prob=50%: benefits and reliability drop

Hydropower Benefits (example: Ethiopia)


