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Consensus Forecasting
• There is a need for accurate, timely, useful forecasts of climate variability, 

especially related to ENSO.

• Prior to the 1997-98 El Niño, no established global infrastructure for 
coordinated climate forecasting existed.

• Coordinated climate forecast development needs the expertise of:
– oceanic, atmospheric, and social scientists, 
– regional experts in climate-forecast applications and 
– sectoral users of climate information.

• Success relies on: 
– Knowledge of global, regional and local aspects of the climate system, 
– Seasonal-to-interannual climate-forecasting skills, 
– Up-to-date modeling, computing and communications technology,  
– Extensive input data from national observation systems and
– Understanding of the needs of the various users of the forecasts.



Global producers of seasonal to 
interannual forecasts

http://www.wmo.ch/web/wcp/clips2001/html/otros_html/Global_Producers_SIF.html



Forecast Products and Formats

NCEP Medium-Range Ensemble Forecast (MREF) System
‘Spaghetti’ Diagram 

In this example, 
each ensemble 
member is a thin 
5640-m contour 
of different 
color; the 
ensemble mean 
5640-m contour 
is in black bold.
Products like 
this illustrate 
the degree of 
uncertainty in 
the predicted 
outcome.



Forecast Products and Formats



Feb-Apr Precipitation and Near-surface wind Predicted by a 
Regional Climate Model at 10km Resolution 

across Taiwan and surrounding ocean

Rainfall difference 
in mm per day
as predicted
by the model for 1983
relative to 1971

Forecast Products and Formats



Determination of Risk indexes for rice crops for different 
climate scenarios 
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Future Possibilities
• Models:

– Coupled models
– Multi-model ensembles (DEMETER)
– Operational suites
– Surface parameter assimilation

• Products:
– New possibilities from downscaling techniques
– New products like dry spells and the beginning of the rainy 

season
– Coupling of application and general circulation models (e.g. 

a crop yield model and a GCM)
– Translation of LRF in terms of actions and associated 

probabilities for the users

• Implementation of Regional Climate Centres



Science has been making progress, ….

But we are still facing important challenges



July 11, 2002 — It's now official: El Niño is back. It's not the 
powerful, climatic juggernaut of 1997-98, but a milder, weaker 
version that may begin affecting weather in the United States by 
Fall 2002, according to NOAA's National Weather Service. 

The agency's climate experts today said mature El Niño conditions
likely will develop in a few months. In its latest El Niño/Southern 
Oscillation Diagnostic Discussion, NOAA scientists said weather 
conditions in the tropical Pacific Ocean, including consecutive 
months of warmer-than-normal sea-surface temperatures and 
abnormally heavy rainfall in areas of South America, met
NOAA's threshold to be classified as an El Niño.

EL NIÑO MAKES ITS OFFICIAL 
RETURN, NOAA REPORTS

a) Poor Interpretation/communication



The contradictions of El Niño



Farmers complain because of weather forecasts



Civil suit for the absence of El Niño



NOAA ANNOUNCES THE RETURN OF EL NIÑO

Sept. 10, 2004 — NOAA declared today that El Niño is back but 
this time around in a weaker state. "El Niño conditions have 
developed in the tropical Pacific and are expected to last through 
early 2005," said Jim Laver, director of the NOAA Climate Prediction 
Center. "At this time it is not clear what, if any, impacts this event
will have on ocean temperatures in the classical El Niño region along 
the west coast of South America and on temperature and 
precipitation in the United States."

b) Lack of Common Definition



FORECAST ENSO CONDITIONS

FROM SEPTEMBER
CURRENT CONDITIONS ARE NEUTRAL

COMMENTARY:
The tropical Pacific is still classed as being in a neutral state, because

there is no evidence yet of a coupled mode developing, and near-
average temperatures persist in the NINO3, NINO2 and NINO1 index

regions. The western to central Pacific (NINO3.4 and NINO4) continues
to have temperatures close to or somewhat above the El Niño threshold. 
A majority of computer forecast models in the table above, now predict
continued neutral conditions in the tropical Pacific until the end of the

year.

NCC classifies the predicted NINO3 temperature anomaly (or the mean of a 
suite of forecasts known as an ensemble) as "warm" if it exceeds 0.8°C, 

which is about one standard deviation above average. Similarly, anomaly
predictions below –0.8°C are tabled as "cool", with those in between 

classed "neutral". 



31 AUGUST 2004

World Meteorological Organization

EL NIÑO
UPDATE

El Niño Update
Current Situation and Outlook

At present, warmer than normal sea-surface temperatures are observed in the central 
equatorial Pacific, and most computer models are currently forecasting some warming 

to prevail in the central and eastern equatorial Pacific for the remainder of the year.  
Development of an El Niño event in the second half of the year would not be 
unprecedented, but would be unusual. While the chances of an El Niño have 

increased, expert opinion currently favours a range of possible outcomes for the basin-
wide state of the tropical Pacific from near-neutral to El Niño for the remainder of the 

year, giving El Niño about as much chance as not of developing. La Niña is not 
considered likely……. Thus likely outcomes range from near-neutral to El Niño 

conditions, with no rapid developments expected. 



Comparison of Three Drought Cases in NE Brazil
1987 (no action taken according to climate forecast)
1992 (full action taken according to forecast and monitoring)
1993 (full action taken according to forecast and monitoring) 

62%400,00060%1993
82%530,00073%1992
15%100,00070%1987
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The potential for positive impact



•$2.8 billion (insured 
losses: $1.7 billion)
•$410 million

•$125 million
•$650-700 million
•$60-80 million

•$180-200 million

•Property Losses

•Federal government relief 
costs
•State costs
•Agricultural losses
•Lost sales in housing and 
snow-related equipment
•Losses in the tourist 
industry

Total Losses:
•Human lives lost 
= 189
•Economic losses 
and costs = 4.2 -
4.5 billion

ESTIMATED 
AMOUNT

SOURCE

1997-1998 ENSO COST-BENEFIT TALLY (Stanley,2000)



•$6.7 billion
•$5.6 billion

•$350-400 million

•$6.9 billion

•$450-500 million

•$160-175 million

•Reduced heating costs
•Increased sales merchandise,
homes, and other goods
•Reduced costs for snow/ice 
removal from roads
•Reduction in normal losses 
because of lack of snowmelt 
flood and Atlantic hurricanes
•Income from increased 
construction and related 
employment
•Reduced costs to airline and
trucking industry

Total Gains:

Loss of human life 
avoided = -850
•Economic Gains 
= $19.6-19.9 
billion

EST. AMOUNTSOURCE

1997-1998 ENSO COST-BENEFIT TALLY (Stanley,2000)



•Identification of information needs
•Product design and evaluation
•Future needs and opportunities

•Product development & distribution
•Information interpretation/translation
•Communication/outreach/education

Users of            
Climate Information

Providers of Climate
Information

Continuous Interaction and 
Information Flow

Climate Information SystemClimate Information System

Continuing Process of Shared Learning and Joint Problem SolvingContinuing Process of Shared Learning and Joint Problem Solving





An early warning System 
for ENSO

An early warning System 
for ENSO

4)Link Early warning Systems with 
Governments at the planning level, 

sectoral action and response

4)Link Early warning Systems with 
Governments at the planning level, 

sectoral action and response

3) Optimize
Information Systems

3) Optimize
Information Systems

1)Enhance 
Seasonal 
Forecast

1)Enhance 
Seasonal 
Forecast

El Niño / La NiñaEl Niño / La Niña

Improve Early 
Warning

Improve Early 
Warning

2)Generate sectoral
risk scenarios

2)Generate sectoral
risk scenarios


