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BACKGROUND: DECADAL CLIMATE PREDICTION
What are they: Decadal climate predictions have recently been developed 
to bridge the gap between seasonal and climate change predictions, 
accounting for both natural variations AND climate change to give more 
skilful predictions of extremes events – e.g. droughts, floods, hurricanes. 
How are they made: The climate is a chaotic system, but slow changes in 
the oceans as well as increasing greenhouse gases and other factors can 
change weather patterns and frequencies of extremes. To quantify 
uncertainties a set (an ensemble) of many forecasts is created, differing by 
small perturbations, to estimate the future range of possibilities. 

International climate prediction centres providing multi-year forecasts. 

INTRODUCTION
State-of-the-art decadal forecasts are now produced operationally by several centres from around the world. The Met Office has recently been designated as the 
World Meteorological Organisation (WMO) Lead Centre for Annual to Decadal Climate Prediction and charged with collecting, analysing and presenting the forecasts.

Prediction of global mean near-surface temperature. Annual global mean observations in 
black, forecasts in blue, hindcasts in green, uninitialized simulation in grey, and probability 
of exceeding 1.5⁰C above preindustrial levels in brown. Shading indicates 90% confidence 
interval.

LEFT: Ensemble mean predictions for 2021-2025 anomalies relative to 1981-2010.
RIGHT: Assessment of skill (correlation) of 5 year means evaluated using retrospective 
forecasts. Stippling where skill is not significantly positive at the 5% level.

WHAT IS INVOLVED
1.FORECASTS

Use world leading models to produce the first operational predictions of near 
term climate. Forecasts include global maps of Temperature, Precipitation and 
Mean Sea Level Pressure and timeseries of indices describing the state of the 
climate. Global Mean Near Surface Temperature forecasts tell us about the 
impending level of global warming, whereas climate indices describing the 
variability in the Pacific and Atlantic predict extremes like hurricanes.

2.VERIFICATION
Quantify the quality of forecasts by comparing them against observations 
giving an estimate of the uncertainty via verification statistics.

3.REPORTS
Produce a synthesis Global Annual to Decadal Climate Update for the next 5 
years. 

CONCLUSIONS
As human-induced climate change grows we are seeing the effects on society 
through rising global temperatures and increases in extreme weather events. 
It is becoming even more important for governments and decision makers to 
understand the current climate risks on an annually-updated basis. 

UK Coordinates International Decadal 
Climate Prediction
Melissa Seabrook1, Doug Smith1, Leon Hermanson1, Adam Scaife1,2

1 – Met Office, Fitz Roy Rd, Exeter, U.K. 2 – Exeter University, North Park Rd, Exeter, U.K.

2021 floods in Erdorf, Germany. 
Credit: Harald Tittel/DPA, via Associated 
Press

Niger during the Sahel drought 
1980s Credit Victor Englebert/ Science 
Photo Library. 

Hurricane Irma 2017 striking 
Miami, Florida. Credit: Warren 
Faidley Getty Images

IMPORTANCE AND IMPACT
What is needed: Accurate information and forecasts out to a few years 
Who needs it: Areas of society that are vulnerable to climate change, 
particularly those whose livelihoods depend upon crop yields,  those in regions 
with seasonal rains, and those affected by extremes such as storms and floods.
Who uses it: Decision makers including those assessing the impacts on food 
and water security, infrastructure, public health, transport and energy 
networks and financial sectors such as insurance. 

There is a growing chance, currently 40%, of temporarily exceeding the 1.5ᵒC global 
temperature Paris agreement target
It is very likely (90% chance) at least one year will exceed the current record warmest 
year, 2016.  

However, it is very unlikely (10% chance) that the five-year mean global near-surface 
temperature will exceed this threshold. 

High latitude regions and the African Sahel are likely to be wetter than in recent past

There is an increased chance of more tropical cyclones in the Atlantic. 

FORECASTS FOR THE NEXT 5 YEARS


