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Key Advances in City Water

» Significant weight is given to the integrated
exploitation in TUWM of the ‘natural
environment.

» The knowledge repository is designed to
deal with aspects of the regulatory
environment, legal frameworks, historical
data and stakeholder interactions and
responsibilities

» Modelling tools provide for indicators
spanning a very broad range of time and
space scales

> C_z%m explore transitioning impacts across a
city
» Designed for wide (Global?) application
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CWB Concepts

» Based on readily available data sets
» Provide simple performance indicator outputs

» Models all elements of the water system (natural and
man-made)

» SCOPING calculations only.... Daily timestep ...
indicative results
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Core Concepts (Sp
Heirarchy)

Spatial Discretisation

Unit Block
A basic land unit area

Minicluster
A neighbourhood C N T
covered by unit blocks of s <
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Sub-catchment
A common drainage area

Study Area (=City)

The whole area to be
modelled
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Model Input - Cost and
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CWB Output - Flows

Precipitation Evapotranspiration
Key:
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CWB Output - Cost and Energy >

Mains Supply 164112 166906

Precipitation

102 103
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Water Use WM Options Runoff
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Water heating:

0 0
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Totals: WW Treatment
433945 429105 107 104
209 208 Key:

- Energy usage (MWh/yr)
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123 - Previous results
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» Not all Birmingham or
surrounding area

» Only Minworth
catchment

» Data supplied from
STW plus OS and areal
land mapping
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Landuse within the Minworth SWITCH

Drainage Area
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)
R -

of‘@o? ° #/do RS
4o o oo 00 00
Legend °0 6 00 00 0B
¢ Cellnodes assigned as aquifer i i St
o0 00000 00
- Hopwas Breccia Formation Leoooooem oo
|:|Sa st d Brecci \f. ° o0 0 ole Do |
ndstone and Breccia Qi |
w HECHARGE ) ) :000000000 1
| ]:]Warwu:kshlreAROC e e ;
DISCHARGE o700 00,4 0000
HA| I:l Warwickshire Sandstone OO O LN O O O ’;
E - Warwickshire Mudstone : W : : % : S 0 : o
— —
.:-““—_e——-"-? :] Sherwood Sandstone ] ® o 00 0 0/441 °
tahe MERCIA Merci ° o0 00 fo °
PP m—— — ercia Mudstone 5 7
-_MUOSTONES l:l ® o o o I/) ® o
® o 0 :( % ® OI’Q»—‘
COAL o o o 00 o /4
MEASURES . LIRS
. .. ® o 0./0
LR Y .- e ® 0/‘
i TRIASSIC * @ 4 -
[ . .. SANDSTONES - - - 5 \ e
b s s st s s st ecnn e -
— — — — GROUNDWATEHHEAD b ¢ 4 s v s s e s s e e e e s ° ..'...,/ )
SESEISEESERS RS . coden /
b 4 4 s s 8 s w s s e s s e s 0 0 oo’-’b’// ‘,
® o o ./0/. L s
® o o o ® 00 0/
) ® ¢ ¢ ¢ o ® o
l\\ 0 0 0 0 / 4
T e o 0 o \
‘o\oooo \
0“& ° o o
° 00 0 o = —
o o0 00 s
® o 30 Ll
9
° 0
00
°

'00‘?

N

B
N\
J
-
S
N\
\
N

N\
B
_J——\’

THE UNIVERSITY
OF BIRMINGHAM




Calibration

Observed supply data vs CWB predicted during the period April 2008 to March 2009
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Validation

Observed daily stormwater flow vs CWB predicted for Sub 4 (April-June 2006)
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Birmingham Learning SWITCH
Alliance Scenarios (2050):

1)

2)

3)

Population doubled, 30% brown roofs,
interrupted mains supply. Increased
leakage.

Population doubled, 50 |/c/day supply
from mains, recycled water to make up
deficit. Increased leakage. Increased flash
flooding.

Population stable. Mains water treated to
non-potable standard. Increased urban
agriculture.
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Climate change:

% Change in precipitatio
year 2055 from 200
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Precipitation

Evapotranspiration

Key:

Inflow Imported water
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change

GW level responses
on average to the
revised climate

state predicted for
2055

but using the
current 2009
waterscape for the
city.
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Scenario 1 - Busin
usual

City centre and
residential occupancy
doubled since 2009.
Mains leakage
increased to 35%
Residential demand
assumed to be 130
|/c/day

Change in GWL from
2055 base case to
Scenario 1 business
as usual
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Evapotranspiration
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Concluding remarks

» The SWITCH City Water Toolkit has been built to explore
rapidly alternative strategies for alternative future
scenarios

» The CWB Data and Model have been tested usin? the
Birmingham Case Study - calibration is essentia

» Useful data on GW behaviour can be extracted from CWB.
» Further testing of CWB is taking place in other cities.

» As [IUWM gathers pace, the cross linkages and impacts will
need to be considered with care.

» Strategic planning becomes an essential process for IUWM.

» Finally, sincerest thanks to Severn Trent Water for
providing the water and wastewater data for Birmingham,
the LA for the Scenarios and the EU for the funding.
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