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Content 

ÅSome of the technical challenges behind 

UKCP09 

ÅNew challenges 

ÅPlans for our next ensemble 
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UK Climate Projections 2009 (UKCP09) 

e.g. 

A range of graphics like this 
example for 3 emission scenarios, 
25km grid boxes and pre-defined 
regions, seven 30-year averages. 

Samples: 

Åinternal 
variability 

Åparameter and 
multimodel 
uncertainty 

Åobservational 
uncertainty 

ÅEarth System 
uncertainty 
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UKCP09 underpinned by 

perturbed parameter ensemble 

280 equilibrium runs, 31 parameters  
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Using observations to 

weight parameter space 

A small 

subset of 

climate 

variables 

are shown 

Use 
observations to 
find pockets of 
good quality 
parts of 
parameter 
space and see 
what that 
implies for 
uncertainty. 
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Bayesian framework ï emulators 

and weighting with observations 
N

o
rm

a
lis

e
d

 M
S

E
 

Relationship 
of Weights 
versus 
Climate 
Sensitivity 
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Comparing models with 

observations 

Å ñPosterior PDF = prior PDF x likelihoodò 

Å Skill of model is likelihood of model data given some observations 
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V = obs uncertainty + emulator error + discrepancy 

 
Discrepancy is ódistanceô between real system and óbestô 

choice of input parameters 
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Probabilistic prediction of equilibrium 

response to double CO2 

ÅEmulator used to find 
model variants that 
are ñbest analoguesò 
for each member of 
multimodel ensemble. 

ÅPrediction error of 
actual MME data is 
used to specify 
discrepancy  

ÅMethod does not deal 
with systematic errors 
common to all models 
used 
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Effect of historical 

discrepancy on weighting 

Discrepancy included                 excluded 

Estimated 

from sample 

size of 50000 
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Possible UKCP09 update ï 1-year 

averages rather than 30-year averages 

Can then meaningfully 

compare an observed 

seasonal mean with the 

projections 
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New challenges 

ÅNear-term predictions 

ÅIncreasing resolution 
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Need for reliable near-term 

predictions 

ÅDecadal prediction runs thanks 
to Doug and his team 

Å10-year hindcasts starting 
every year 1961-2007 

ÅNeed for initialisation to narrow 
uncertainty at short lead times 

ÅBut need all these hindcasts to 
correct for drift 
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Need for increased resolution 
e.g. Blocking frequency for Atlantic sector 


