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WMO Forecast time ranges
 Nowcasting: A description of current weather parameters and 0 to 2 hours’ 

description of forecast weather parameters
 Very short-range weather forecasting: Up to 12 hours’ description of 

weather parameters
 Short-range weather forecasting: Beyond 12 hours’ and up to 72 hours’ 

description of weather parameters
 Medium-range weather forecasting: Beyond 72 hours’ and up to 240 

hours’ description of weather parameters
 Extended-range weather forecasting: Beyond 10 days’ and up to 30 days’ 

description of weather parameters. Usually averaged and expressed as a 
departure from climate values for that period

 Long-range forecasting: From 30 days up to two years
 Month forecast: Description of averaged weather parameters expressed as a 

departure (deviation, variation, anomaly) from climate values for that month at 
any lead-time

 Seasonal forecast: Description of averaged weather parameters expressed as a 
departure from climate values for that season at any lead-time

 Climate forecasting: Beyond two years
 Climate variability prediction: Description of the expected climate parameters 

associated with the variation of interannual, decadal and multi-decadal climate 
anomalies

 Climate prediction: Description of expected future climate including the effects 
of both natural and human influences



Convergence of NWP skill

ECMWF



Improvement of Eta model skill

Improvement of the Accuracy of Weather 
Forecasting Model Predictions between new 

Versions
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Typical performances of 
weather forecast models and 
their improvement over time

Forecast error over the European domain
(500 hPa geopotential heights)
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climatology:
average taken over a 
long time; the forecast 
is that the average 
value will happen.
persistence:
‘today’s weather is 
what will happen 
tomorrow’.

Progress! Forecast 
errors made by a 1998 
model after 5 days, 
are similar to errors 
made after 2 days by a 
1975 model.



Limits of Longer Range 
Forecasts

 Great progress has been made to predict the day-to-
day state of the atmosphere (e.g., frontal movement, 
winds, pressure)

 However, day-to-day fluctuations in weather are not 
predictable beyond two weeks

 Beyond that time, errors in the data defining the state 
of the atmosphere at the start of a forecast period 
grow and overwhelm valid forecast information

 This so called “chaotic” behaviour is an inherent 
property of the atmosphere



How is it then possible to predict 
seasonal climate anomalies?

Predictions of rainfall, frontal 
passages, etc. for a particular 
day at a certain location several 
months ahead has no usable 
skill. However, there is some 
skill in predicting anomalies in 
the seasonal average of the 
weather. The predictability of 
seasonal climate anomalies 
results primarily from the 
influence of slowly evolving 
boundary conditions, and 
most notably SSTs (i.e., El Niño 
and La Niña), on the 
atmospheric circulation.

Sea-surface temperature (SST) anomalies 
of September 1997 (El Niño of 1997/98)

Sea-surface temperature (SST) anomalies 
of November 1988 (La Niña of 1988/89)

Anomaly: departure from the mean or average



Dynamical Forecasts: Monthly 
Forecasts

Daily Scores 
over Northern  
Hemisphere 

+

Monthly 
running mean 
Scores
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Dynamical Forecasts: Seasonal 
ForecastsDaily Scores 

over Northern  
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Ensemble 
forecast, 
Seasonal 
running mean 
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forecast 

+

Post-processing





El Niño and La Niña events occur over 
the equatorial Pacific Ocean
El Niño year Normal year                La Niña year

summer                                  autumn
Surface:

Red: warm anomalies

Blue: cold anomalies
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https://origin.cpc.ncep.noaa.gov/products/analysis_monitoring/ensostuff/ONI_v5.php



The ENSO (2)



The ENSO (2)



The ENSO (2)



ENSO
 The deep Oceanic structure and its  evolution
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ENSO
 Southern Oscillation Index

Tahiti

Darwin







ENSO

 Influence over the Pacific
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 Influence over the Pacific



JFM Rainfall during El Niño



JFM Rainfall during La Niña







1980 to present:
COLA-RSMAS-CCSM4 (10)
GFDL-CM2.5-FLOR-B01 (12)
NASA-GMAO-062012 (12)
[equal weights in multi-model]

• Initialisation: November
• Dec-Jan-Feb hindcasts 

(re-forecasts)

WCRP GCOS GPCC FDP version 7 
(0.5° lat-lon resolution) 

Hindcasts from each coupled model are
interpolated to the nearest GPCC grid-point
after which the mean and variance biases of
each model’s data are corrected

For three categories with
thresholds defined by respectively
the 25th (dry category) and 75th
(wet category) percentile values
of the climatological record –
seasonal extremes











Some ENSO forecasts are probabilistic



But El Niño and La Niña events are not 
the only factors influencing southern 

African seasonal rainfall…

 The map shows a very 
simplistic view on the 
association between the 
Indian Ocean and central 
interior summer rainfall

 However, the association 
is complex, and best 
simulated using physical 
models, e.g., General 
Circulation Models 
(GCMs)

Correlation map showing the areas over the 
Indian Ocean  most strongly associated with 
our summer rainfall



The evolution of El Niño and La Niña events and also
other factors, like Indian Ocean SSTs, need to be taken 

into consideration when making a seasonal forecast... so 
how is a seasonal forecast compiled?



Step 1: Global SSTs

We need to form a 
clear understanding 
what the latest global 
SST anomaly patterns 
look like, and also 
what is to be expected 
in their evolution. Such 
prior knowledge of the 
global SSTs should 
lead to improved 
interpretation of a 
particular atmospheric 
GCM’s behaviour, 
since the GCMs are 
forced with persisted 
and/or forecast global 
SST anomalies.



Step 2: Obtaining forecast output



Forecast Format
The inherent variability of the 
atmosphere (weather noise) and the 
lack of understanding of all of the 
components of the climate system 
require seasonal climate forecasts to 
be expressed…

probabilistically 

Forecasts are made for three equi-
probable categories of below-normal 
(dry conditions), near-normal (around 
the average), and above-normal (wet 
conditions). A probability is assigned 
to each category, indicating the 
chance of the particular category to 
occur during the target season



Ensemble of forecasts



Step 3: Interpretation

 Forecasts are PROBABILISTIC
 The forecast probabilities 

indicate
 the direction of the forecast
as well as the amount of 

confidence in the forecast
 Forecast users should be 

particularly aware of the 
probabilities of the non-
favoured categories, as 
these probabilities are never 
small enough to disregard



No ENSO 
no skill?



How reliable are the models used in 
the seasonal forecast?

 Estimates of model skill are produced by 
assessing the models’ performance over an 
independent forecast test period. 

 The skill estimates provide evidence of the 
regions, and time of the year (season), in 
which a given model gives reliable forecasts



Example of real-time forecast 
and associated skill maps

https://tinyurl.com/ForecastProf 
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