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GOAL: Use probabilistic climate change information to estimate uncertainties inherent to impacts assessment.

Case study :
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Water resource assessment in the Thames basin using a water balance model (Catchmod).
�

Probabilistic climate change information: climateprediction.net (CPDN).
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CATCHMOD: water balance model of River 
Thames basin

1) Water balance model 2) Climateprediction.net : experiment I

pre-industrial CO2 2xCO2
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3) Results

These are illustrative examples of the type of information that can be obtained when combining the effects of climate and impact models’ uncertainty  in  water resource 
planning. It is clear that probabilistic information enables more informed decision making. 

However, it must be emphasized that robust projections must include: 

•analysis of physical reliability of ensemble members
•downscaling uncertainty: more sophisticated downscaling methods (provided appropriate GCM data is available).
•consideration of alternative model structures (hydrological and GCM) and suitability of impacts model to respond to extreme climate change.
•other (than flow statistics) information relevant for resources management under climate change .

Each simulation includes 3 phases:
15 years heat-flux calibration
15 years pre-industrial CO2 run
15 years double CO2 run

PPT (%CF) PET (%CF)Temperature at 
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PET

Figure 3d. Changes 
in simulated Q95 as 
a function of 
different 
parameterizations 
of CPDN. Each 
curve is a 
smoothed version 
of the histogram 
obtained by varying 
all CPDN but one. 
Different colours 
indicate which 
parameter is being 
kept fixed.

Figure 3e. Cumulative 
frequencies of January and July 
monthly discharge for the 
Thames at Teddington, in the 
context of environmental flow 
targets (300, 400, 600 & 800 
Ml/day) set by the Environment 
Agency for different reservoir 
capacities. Red shows the 
frequency for the present day 
flows (1961-1990). The 
remaining curves show the 
frequency from the CPDN-
CATCHMOD under different 
sampling strategies; black –
sampling of raw output; blue –
assuming a uniform distribution 
over the range of outputs; green 
– assuming a Gaussian 
distribution centred on the 
middle of the range.

Table 3a. Proportion of time 
that EA flow targets at 
Teddington are not met in the 
present day and under a 
doubled CO2 climate (see 
Figure 3e). (1) 1961-1990: 
present day simulated flows; 
(2) Raw: untreated 2xCO2 
CPDN-CATCHMOD outputs; 
(3) Uniform: equal likelihood 
across the range of the 2xCO2 
CPDN-CATCHMOD outputs; 
(4) Normal: assuming a 
Gaussian distribution across 
the range of the 2xCO2 CPDN-
CATCHMOD outputs.

4) Further work

Inputs: daily time series of precipitation (PPT) and potential 
evaporation (PET) (upstream Kingston, 
51:25:02N,00:20:51W)
Output:: daily time series of river flow
Parameters :chosen as the ones that best reproduce 
observed flows for the period 1960-1991

•Grand ensemble of 2578 simulations of the HadAM3 GCM.
•Explores 7 parameter perturbations and perturbed initial conditions
•Only use versions that are “stable” representations of present day climate.
Data available:
Global seasonal mean time series and 
gridded 8 year seasonal climatologies

•Total cloud amount in LW radiation
•Surface (1.5m) air temperature
•Total precipitation rate

Figure 3a. Simulated climate data over the Thames from the CPDN 
experiment.

Figure 3a. Changes in 
CATCHMOD (standard 
model) simulated low (Q95), 
average (Q50) and peak 
(Q05)
flow statistics due to 
changes in precipitation and 
PET downscaled from the 
CPDN ensemble. Q95 is the 
daily flow exceeded 95% of 
the time (low flows); Q50 is 
the median daily flow; Q05 
is the daily flow exceeded 
5% of the time (floods). The 
red star shows the results 
when CATCHMOD is run 
with unperturbed present 
day climate data (1961-
1990); blue symbol shows 
results for the standard 
version of HadSM3 climate 
model used in
climateprediction.net.

Figure 3c. Changes in 
simulated Q95 when 
uncertainties in 
CATCHMOD 
parameters are 
combined with the 
CPDN ensemble. Each 
black curve is a 
smoothed frequency 
histogram obtained by 
combining one CPDN 
initial condition (IC) 
ensemble with 100 
CATCHMOD model 
versions. Green curves 
show the response of 
each CATCHMOD 
version combined with 
all CPDN IC runs. The 
red curve is the 
frequency distribution 
from all possible CPDN-
CATCHMOD 
combinations. For 
reference the results 
from the standard 
HadSM3 model and EA
CATCHMOD versions 
are also shown.
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