Tropical influences on UK winter:
remote but relevant
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Between weather forecasts and climate change
Whilst short term weather forecasts and long term climate projections have a clear societal role, intermediate time scales are also crucial
for decision making...
Weather forecasts

Seasonal forecasts
Will the wind supply be sufficient for
this winter’s energy demand?

What coat should I wear today?

Will roads require more gritting this
year?

Will I need to take an umbrella to
work tomorrow?

■
■

Predicts individual weather events

■

Accurate present conditions are very
important

■

Doesn’t require a global model.

■

■

Predicts climate anomalies ‐ e.g. will
this winter be colder than usual? This
affects the chance of extreme weather
Both accurate present conditions and a
global model are necessary
Energy supply and demand heavily
depend on seasonal climate.

Climate projections
Will the UK’s flood defences cope with
climate change?

Could air conditioning become a
necessity in some UK homes?

■

Predicts persistent climate change

■

Requires a global model

■

Depends on human decisions as well as
guiding them.

Drivers of seasonal climate

Improving forecasts

The most predictable part of year‐on‐year variation in UK winter
climate is controlled by far‐flung influences, including factors in
the tropics

The influence of El Niño on European climate is underestimated
by current seasonal forecast models:

■

The El Niño‐Southern Oscillation (ENSO) involves the
fluctuation of tropical Pacific sea surface temperatures

■

Warm El Niño and cold La Niña phases lead to global scale
‘wave trains’ of alternating pressure and wind anomalies,
known as teleconnections

■

ENSO and associated teleconnections are highly predictable
as it is strongly coupled to the slowly varying ocean.

1. The central and eastern
tropical Pacific warms,
leading to changes in
precipitation
2. This disrupts the
atmosphere and leads to
a rising motion, which
overlaps with the jet
stream
3. Causes a teleconnection

as disturbances ripple
across the globe
4. Icelandic low pressure
region and Azores high
pressure region typically
weaken
5. Reduction in north‐south
pressure gradient and a
weaker jet, which shifts
south, away from the UK.

■

■

Change in geopotential height (or ‘atmospheric thickness’)
during winter El Niño events, as observed and the mean of
5 seasonal forecast models
Seasonal forecasts are important for decision making

■

They accurately capture the pattern but not the strength of
predictable signals

■

Correcting the amplitude of teleconnections improves
forecasts.

Seasonal forecasts underestimate important drivers of seasonal climate;
solving this problem would allow for better‐informed decision making.

