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CRANIUM
Climate change Risk

Assessment: New Impact and
Uncer tainty Methods

CRANIUM has developed new methodologies for analysing uncertainty and making robust 
risk-based decisions for infrastructure design and management in the face of climate 
change. It is led by Jim Hall at the University of Newcastle.

The Climatic Research Unit (CRU) team, led by Clare Goodess, has explored sources 
of climate scenario uncertainty (focusing on inter and intra-model variability). It has: 

• produced the first point location daily probabilistic scenarios of extremes for the UK
• based on state-of-art European regional climate models (RCMs) – from the EU PRUDENCE project
• demonstrated that a weather generator (CRU WG - developed in the BKCC BETWIXT project) can 
be successfully linked with RCM output in a probabilistic framework

www.cru.uea.ac.ukwww.cru.uea.ac.uk/projects/cranium/projects/cranium

• The CRANIUM probabilistic scenarios were 
constructed by using temperature/rainfall change 
factors from 13 RCM runs to perturb the CRU WG 

• They are conditional scenarios, i.e., conditional on 
a particular greenhouse gas emissions scenario 

• Thus they do not incorporate uncertainties in 
emissions or climate sensitivity

• The ensemble averages shown are un-weighted -
i.e., they do not take any account of differences in 
GCM/RCM performance for the present day

• The scenarios show the paramount influence of 
uncertainty in the driving global climate model 
(GCM), rather than the choice of RCM – 4 GCMs
were used to force 10 RCMs (most use HadAM3)

• They also reflect intra-model variability – CRU WG 
is stochastic and is run 100 times for each RCM

CRANIUM scenarios are provided for 10 BKCC 
case-study locations, for the 2080s and the 
UKCIP02 Medium-high emissions scenario 
(SRES A2). 10 seasonal indices of mean and 
extreme temperature and rainfall are presented 
(e.g., ‘hot days’ when Tmax >90th percentile).

They are presented in a number of different 
formats to suit the needs of a range of different 
users and to illustrate the range of output formats 
under consideration for UKCIPnext:

• histograms
• probability density functions (PDFs)
• cumulative density functions (CDFs)
• percentiles (10th, 50th, 90th)
• class probabilities
• event thresholds (e.g., 1976-type summer)

The examples shown here are all for 
MANCHESTER RINGWAY - HOT DAYS

Here, CRU WG 
output is plotted as  
histograms, with the 
number or magnitude 
of events on the 
horizontal axis and 
the probability of the 
event occurring in 
any one season on 
the vertical axis. The 
heavy black lines 
show 1961-90 WG 
results based on 
observations.

In all three sets of figures, each of the coloured lines 
in the left-hand panels represents CRU WG results for 
the 2080s based on a different RCM run. The red line 
in the right-hand panels shows the ensemble average, 
i.e., the average of the coloured lines on the left.

PDFs CDFs

Histograms

Percentiles, e.g., Spring hot days:
• 50th = +18 days, 10th = +4 days, 90th = +36 days
Class probabilities, e.g., Summer hot days: 
• 55% chance +20-40 days, 19% chance +40-50 days
Event thresholds, e.g., 1976-type summer:
• 83% probability for average summer day-time 
temperatures – and 40% for average rainfall


