*
* 5k

Evpwmnaikn 'Evwon
Eupwnaiké Kovwviké Taueio

[

gl

EMXEIPHEIAKO NMPOIPAMMA
; EKMAIAEYZH KAI AIA BIOY MA©HZH

EREVIVON OTNY UOIVWVIR THE YVWEN

YNOYPFEIO MAIAEIAL KAl OPHIKEYMATQON
EIAIKH YMHPEEZIA AIAXEIPIZHE

Mée tn ouyxpnpatodotnon tng EAAadag kait tng Evpwnaikig Evwong

il

HYDROPOLIS

0

—EZNA

2007-2013
= ) (T

EYPQIMAIKO KOINQNIKO TAMEIO

Water demand management in the expanding urban areas of South Attica

Evangelos Rozos and Christos Makropoulos

3-5 September 2015, Rhodes, Greece

CEST 2015



f M Water demand management and urban expansion
POLIS

HYDRO Water demand management (WDM) technologies
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[H ny Water demand management and urban expansion
|:|\‘(D|?or|” | WDM at household level

The potential water savings at the level of
household can be estimated employing either

empirical methods [1] or urban water cycle
modelling [2].
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| Water demand management and urban expansion
HYDROPOLIS WDM at city level

The potential water savings at a higher level
(e.g. city level) in the case of an expanding
urban area is not straightforward, it is influenced
by the factors that drive the urban expansion.
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HYDROPOLIS)] WDM at city level — Urban expansion
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Water demand management and urban expansion

HYDR&). ol ‘,ZO WDM at city level — model coupling

For this reason, a cellular automaton (CA)
model, which simulates the urban expansion, is
coupled with an urban water cycle model
(UWOT), which simulates the urban water flows
at the household level.

Two alternative water-saving technological
configurations are investigated.
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W 1. Water demand management and urban expansion
lilYDI:Oé“OEQ Configuration 1 — low consumption appliances (LOW)
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Water demand management and urban expansion
Configuration 2 — rainwater harvesting (RWH)
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Water demand management and urban expansion

Land use modelling

SLEUTH is a CA model that combines terrain mapping
and land cover deltatron modelling to simulate urban
development [3].
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Water demand management and urban expansion
Initial urbanization: studied area classes

1. Discretize spatially the study area
2. Define the kind of properties
3. Obtain statistical characteristics of studied area

Variable Mean Std. Dev. Min Max Share

\ Classification is

based on these
properties.
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Water demand management and urban expansion
Studied area classes

4. Define the profile of a class

5. Repeat 4 for all of the classes of the studied area.
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HYDROPO“ Classification of studied area

Spatial representation of the classification (initial
urbanization).
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Ul e 1 Ll Land use model results
HYDROHOU&O

Estimated population influx over a period of 30 years.

18000
12000
6000 I |
, 11 10n I [ I I I I =
N
o O & s S
S & S AN o W
RN S @ O . > S & SRS
> @ & s B SR - B N SR O X R
S S S FSLERXE S O
T LR T T FIT @ S

3-5 September 2015, Rhodes, Greece CEST 2015



Water demand management and urban expansion
HYDROPOLIS Coupling UWOT with SLEUTH

The representative household of each class is
simulated with UWOT assuming BUA, LOW and RWH
(number of classes x number of technologies). The

results are multiplied by the number of households per
class, as it is estimated by SLEUTH.

Final lahd use Estimated flows

Urban flows — .
X form = at city level
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il Uy 1 Ll Results — potable water demand

HYDROPOUS{L

Water demand per municipality after 30 years if 100%
uptake (both new and existing households).
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Water demand management and urban expansion
Results — intervention planning

When — how fast — how much?
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Water demand management and urban expansion

HYDROPOLIS | Conclusions

In this study an urban water cycle model
(UWOT) was coupled with a land use model
(SLEUTH) to estimate the impact of urban
expansion in an area in North Attica, Greece.
The coupling of these models allowed preparing
a nomograph that could facilitate the decision
making concerning the intervention time or the
required penetration rate given the system

capacity.
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