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Executive Summary

The Climate Change and Demand for Water Revisited project (CCDeW) revists and
updates the benchmark study by Herrington (1996) and tekes advantage of new data
sts, regiond coverage of demand projections and new methodologies for climate
impact assessment. Domestic demand, industrid and commercid water use and
irrigated agriculture and horticulture are included in the CCDeW dudy. Leskage was
excluded from the CCDeW study.

This report presents the outcome of an extensve UK research programme concerning:
demand forecading; demand management; sendtivity of demand to dimatic
variaions, and sources of risk and uncertainty.

While the CCDeW dudy focuses on demand, climate change uncertainties feed into
supply sde and demand edtimates of water requirements. Therefore, the report's
conclusons should be seen as one dement in the dynamic management of the
supply/demand baance over the course of the next twenty years and beyond (see
Section 9). Clearly, the extent to which water consumption will be influenced by
climate change depends upon the sendtivity of different sectors to specific aspects of
climate change as well as potentid behaviourd and regulatory changes, in part related
to different socio-economic and dlimatic futures.

M ethods

In determining the potentia impact of climate on demand a range of models were
employed. Modds were sdected varioudy for their ability to provide indghts into the
relevant aspects of water demand in a specific sector and their competibility with
avalable daa The modes include ddidicd andyss for domestic demand (see
Chapter 3), expert judgement combined with datisticd modds (for industriad and
commercid demand, see Chapter 4), dynamic smulation (including domestic water
use in Chapter 3 and crop water requirements in Chapter 5), dynamic optimisation
(for land use, see Chepter 5) and agent-based socid smulation (to explore
behaviourd changes, in Chapter 7).

Common to the assessment in each sector is the use of current UK Climate Impacts
Programme's climate scenarios (UKCIP, 2002) and the Environment Agency water
demand scenarios (Environment Agency, 200la, b) based on the socio-economic
reference  scenarios  developed under the Foresght “Environmenta  Futures’
framework (DTI, 1999).

The UKCIP climate scenarios are based on a range of globa greenhouse emisson
scenarios.  The four scenarios are developed from the Hadley Centre's globa climate
modd, utiligng the high-resolution regiona climate modd runs for the 2080s. Four
scenarios are presented representing Low, Medium-Low, Medium-High and High
globa emissons of greenhouse gases.

The science behind cdimate change is developing rgpidly and the Intergovernmenta
Pand on Climate Change concluson tha anthropogenic dimate change is inevitable
gppears increasingly robust (IPCC, 2001). However, the avalable climate change
scenarios do not provide probabilistic projections of the future climate of the UK and
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many uncertainties remain as to the timing and extent of climae change. Deficiencies
reman in underdanding likely changes in the frequency of extended periods of high
temperatures and droughts, which are the mgor concern of the water industry. The
projections made in the CCDeW assessment are likely to prove rdaively robust for
gradud mean changes. However, they do not adequately capture the risks and
uncertainties associated with extreme events (see Chapter 8).

The potentid impacts of climate change have been reported rdative to the EA
reference scenarios of future water demand. The four EA scenarios detall how
plausble socio-economic conditions (described in the Foresight scenarios) could
result in plausble, increesng and decreasing, outcomes for water demand over time
(see Section 2.1). For dl sectors, the ‘choice’ of reference socio-economic scenario
has a larger impact on the forecasted results for the 2020s than the direct impact of
cimate change. This suggeds that innate uncertainty in future dimate and socio-
economic conditions remains a constraint on more precise projections.

Results

The reaults of the sudy are presented for each Environment Agency Region. The
results are expressed as a percentage changes from a “without climate change’
demand scenario that dlows water resource practitioners to gopply the results to ther
own projections of demand. The results gpply to average demands only (with the
exception of agriculturd demand which are for design dry year), dthough some
comments on the potential impacts on pesk demands are included in the report. A
summary of the results across the regions is shown below.

Domestic demand

For domedtic demand, the socio-economic reference scenarios indicate a range of
future demand in 2024/25 between 118 to 203 I/hW/d, compared to 162 I/W/d in
1997/98. The additional impact of mean climate change on domestic demand is a
modest increase in average annual demand, up to 1.8% by the 2020s. For the 2050s,
the climate scenarios indicate an incresse of 1.8%-3.7% above the socio-economic
scenarios (see Section 3.4).

The effect of climate change on domestic demand is not gppreciably different across
the eight regions of England and Waes. However, in water resource zones where the
micro-component compodgtion of water demand is markedly different, the impact of
climate change will differ. See for example, Table 3-9.

The study suggests that domestic demand will be sengtive to the interplay of warmer
climates, household choices regarding water-using technologies and the regulaory
environment. The CCDeW project developed an agent based socid smulaion mode
to explore these interactions. The modd reveded that an increased frequency of
drought could provide the catdyst for the adoption of water saving technologies and
asociated reductions in demand, or dterndively if the presumption of entittement to
a private good were to exceed the willingness to conserve water during periods of
drought, increased frequency of drought could lead to consumers increasing their
demand beyond the high reference scenarios. Criticaly the mode identifies the extent
of community interaction and particularly the mimicking of neighbour behaviour as a
key determinant of the uptake of new water saving technologies Neighbourly
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interaction adso determines the extent to which households are influenced by policy
agent exhortations to use less water in times of drought — dosdy knit communities
gopear to be less impressionable. The findings, dthough purdy quditative, suggest
key socid determinants of future water demand (see Chapter 8).

Impacts of Climate Change by Component of Water Demand
For Selected Marker Scenarios

Domestic demand

2020s 2020s 2050s
Low Medium-High Medium-High
Alpha
Beta 14-18% 27-3.7%
Gamma 0.9-1.2%
Delta 1.0-1.3%
Industrial/commercial demand
2020s 2020s 2050s
Low Medium-High Medium-High
Alpha 1.7-2.7%
Beta 1.8-3.0% 3.6-6.1%
Gamma 1.8-2.9% 2.0-3.1%
Delta 1.7-2.7%
Agricultural demand
2020s 2020s 2050s
Low Medium-High Medium-High
Alpha 19%
Beta 19% 26%
Gamma 18% 19%
Delta 20%

Indugtrial and commer cial demand

Among the indudtrid/commercid sectors sendtive to climatic variaions, soft drinks,
brewing and leisure are likely to have the greastest impact on the overdl requirements
for public water supply. Climate change impacts in indusry and commerce are likey
to be higher in percentage terms — up to 2.8% in the 2020s — than the impacts on
domestic consumption (see Chapter 4). The impacts do not gppear notably different
across the scenarios.  In contrast to domestic demand, there do appear to be
differences between the regions, dtributable to the diffeent mix of
industrial/commercia sectors in each region (see Tables 4-3 and 4-9).

Agricultural and horticultural demand

Climate change could affect irrigation water use via changes in plant physology,
dtered soil water balances, cropping mixes, cropping patterns that teke advantage of
longer growing seasons, and changes in demand for different foods (see Chepter 5).
The survey of irrigation of outdoor crops in 2001 confirmed that water use for
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irrigetion is currently growing a 2%-3% per annum, and provided a new basdine for
the demand moddlling (see Section 5.3).

Agrodimatic zones defined by oil-moidure-deficits will move northwards and
westwards n the UK as a result of climate change. By the 2020s, centrd England will
experience conditions amilar to those currently typical of eastern England, and by the
2050s eagtern, southern and centrd England will have irrigation needs higher than
those currently experienced anywhere in England (see Section 5.5).

The climate change impacts (including changes in demand for water by crops, effects
of CO, emichment, and expected irrigation use) moddled in this study indicate
increases in irrigation use of around 20% by the 2020s and around 30% by the 2050s
(see Section 5.7). The impacts are region specific, with expected changes rdative to
the basdine, ranging from a decrease of 4% in the North West to an increase of 24%-
25% in the Thamesregion.

L eisure sector demand

The andyss of potentid impacts of climate change on the leisure sector has been
limited by the paucity of historic data from which to edtablish relationships between
climate variables and consumption (see Chapter 6).

Summary: England and Wales

The tota impacts for England and Wales agppears to be on the order of 2% for
2024/25, based on the Beta reference scenario and Medium-High dimae scenario
(see Section 9.2). The regiond impacts vary from 1.3% in the North West to 3.9% in
the Anglian region, where spray irrigation is a mgor factor. By the 2050s, increased
climate change leads to greater impacts—perhaps a further increase of 1-2% in the
regiond impact of climate change.

Impacts of Climate Change on Demand for Water in England and Wales
For the Selected Marker Scenarios

Climate change
EA Reference L ow Med High Med High(2050s)
Alpha 1.4%
Beta 2.0% 3.8%
Gamma 1.8% 2.0%
Delta 1.8%

Note: The shading in the 2050s cell indicates a rough estimate of the total regional effect of climate
change on water demand. The EA reference scenarios are limited to 2024/25 and the CCDeW project
did not project all components of demand to the 2050s.

Guidance and further assessment

The smplest guidance for usng the CCDeW results is to apply the regiond impacts
reported here to the entire water company area.  For example, the impact in the 2020s
for domestic demand is between 0.9 and 1.8%, depending on region and scenario. An
additional factor in headroom of, say, 1.5% would be judified. More detailed
cdculaions are possble, based on the micro-components of demand, but may not be
judtified by the rdatvey modest climae impacts shown above. In the case of
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irrigated agriculture, the relatively larger impacts (on the order of 20%) may justify
additional estimates at the water resource zone level.

Improved undergtanding of climate change impacts on demand is as important as for
groundwater and hydrology. A continuation of present monitoring systems,
epecidly for a sample of households, key indudtries and irrigetion, is essentid.  The
lack of data on industrid and commercid use is a mgor condraint. Detalled studies
of gpecific dynamics are waranted, in paticular the willingness and ability to reduce
demand during periods of water shortage. The next magor assessment should adopt a
risk methodology employing probabilisic scenarios of cdimate change, including
cdimatic variability and extremes, and linking climatic episodes to redidic responses
by key users.



