L of

Cleaner
ction

Accepted Manuscript

Adaptation planning of community energy systems to climatic change over Canada

Q.G. Lin, M.Y. Zhai, G.H. Huang, X.Z. Wang, L.F. Zhong, J.W. Pi

PII: S0959-6526(16)32112-6
DOI: 10.1016/j.jclepro.2016.12.057
Reference: JCLP 8632

To appearin:  Journal of Cleaner Production

Received Date: 24 June 2016
Revised Date: 10 November 2016
Accepted Date: 12 December 2016

Please cite this article as: Lin QG, Zhai MY, Huang GH, Wang XZ, Zhong LF, Pi JW, Adaptation
planning of community energy systems to climatic change over Canada, Journal of Cleaner Production
(2017), doi: 10.1016/j.jclepro.2016.12.057.

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to

our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and all
legal disclaimers that apply to the journal pertain.


http://dx.doi.org/10.1016/j.jclepro.2016.12.057

Adaptation Planning of Community Energy Systemsto Climatic Change

over Canada

Q. G. Lir®", M.Y. Zhaf, G.H. Huan§ X.Z. Wand, L.F. Zhong, J.W. P

Abstract: Adaptation planning of energy systems to climahange is highly complicated due
to complex interactions among various adaptatiospeeses, and among energy-related
activities. These complexities may be further coommued as a result of the presence of
interval-format uncertainty associated with enegygtems management and climate change
adaptation responses. This study is to developnamact community-scale energy system
adaptation model (ICEAM) for supporting adaptatiplanning of community-scale energy
systems under uncertainty. The objective entails tdsks including: (1) investigation of
adaptation responses of the energy sector to dirdla&nge, (2) uncertainty analysis, and (3)
development of ICEAM and apply it to the City of W¥doo, Canada. The results indicate that,
to adapt to a changing climate by the City of Watermore electricity and gasoline and less
natural gas would be imported. The results alsgesigthat the ICEAM has an advantage of the
planning adaptation response of energy activibes,also addressing the uncertainty existing in
energy management systems and regional climatécpoed
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1 Introduction

Globally, including Canada, the effects of globdahate change are already upon all aspects
of human life. Adaptation planning is crucial tanit the damage influenced by climate change
(Wamsler et al. 2013). However, the energy systdap@on planning is highly complicated as
energy sector will not only have its own adaptatesponses, but also interacts with the responses
by many other energy related activities includimgrgy supply, demand and conversion. These
complexities may be further compounded due to eetyaof energy, environmental and economic
factors (Zhen et al. 2016; Lin et al. 2008). Consaqly, the effective system analysis is desired in
order to facilitate the adaptation planning througfiecting such complexities associated with
energy management systems (Lin et al. 2004).

In the recent years, a number of researchers empldas planning and managing energy
system toward energy-allocation scheme optimizagonironmental emission reduction as well
as cost minimization (Zhang and Rong, 2010; Tad120otfi and Ghaderi, 2012). For instance,
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