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Introduction

A Traditional approach (Casal-Campos et al. 2015a):

U Knowledge of the past is enough to accurately predict
and manage future conditions.

U Reliable water infrastructure is sufficient to deliver
sustainable water services.

A Problems :

U Knowledge of the past is incomplete and future
conditions are deeply uncertain.

U Reliability may reduce failure frequency but not
necessarily the impacts and consequences of failure.

A Approaches:

U Recognise system vulnerabilities and future uncertainties for failure management.

U Incorporate multiple objectives.
U Reliable, resilienté sustainable? What 1t
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Adaptation Vs Adaptation Pathways:

A Adaptation : any action taken to modify specific properties of the water system
to enhance its capability to maintain levels of service under varying conditions
(Butler et al. 2017).

A Adaptation Pathway (AP) method : introduces the time aspect into
adaptation planning(vanVeelenet al. 2019

when in time adaptationis necessary

what (combinationsof) measuresare the most effective

A large uncertainties imply the need to examine adaptation the short-term (as
well as the long-term) to avoid maladaptive lock-in, reduce potential regrets and
allow flexibility as conditions change over time (Maru and Stafford, 2015).
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Definition of Terms:

A Reliability : Ability of a system to minimise failure probability when
subject to a threat.

A Resilience : Ability of a system to minimise the magnitude and duration of
failure.

Operational performance (impacts): Flooding, water
guality and CSOs.

A Sustainability : Ability of a system to minimise the social,
economic and environmental consequences of failure.

Strategic performance (consequences):
Flooding, water quality, CSOs,
CO, emissions, cost and acceptability.
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Study Aim:

Aim: to explore the near-term and long-term planning
Implications for the adaptation and management of the
IUWWS using Adaptation Pathways (APS).

AP method developed: to explore/assess the dynamic
compliance and adaptability of a number of grey, green and
hybrid strategies along pathways of transient scenarios for
resilience.

Water management
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ience &lechnology Specify the
system &
An Integrated Environmental Assessment of Green and Gray identify the
Infrastructure Strategies for Robust Decision Making variables
Arturo Casal—Campos,*’? Guangtao Fu," David Butler,*" and Andrew Moore™
Integrated Urban Wastewater System
( I U WWS) URBAN CATCHMENT WER SYSTEM WWTP SYSTEM
A 15 individual sub-catchments.
A A simplified combined sewer network: =
Exa
A A pass-through tank connected to a CSO. | ) o
A The tank forwards flow to the treatment plant
A Overflows to the river system = i S——1
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Mono -concept strategies (Casal-Campos et al., 2015b)

SCR: Rain gardens infiltrate SCP: Bio-retention planters e U o
ha_|f of roof runoff infiltrate half of road runoff o LA EREE]) i e el
o
2
@)
CST: Sewer rehabilitation & SS: Sewer Separation of half OT: On-site treatment
centralised storage and CS: of the catchment
q>), sewer rehabilitation ONLY
o

Hybrid strategies (Casal-Campos et al., UNDER REVIEW)

Hybrid strategies as the combined fractions of selected mono-concept strategies:
Hybrid 1 (H1): SCR + OT Hybrid 2 (H2): SCR + SS
Hybrid 3 (H3): SS + OT Hybrid 4(H4): SCR + CS




