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International Global Change Institute

CLIMATE CHANGE AND URBAN ADAPTATION: SCIENCE
AND PRACTICE: EXPLORING THE CHALLENGES

A workshop on Climate Change and Urban Adaptation: Science and Practice: Exploring the
Challenges was held in Raglan, New Zealand, 9™ - 11™ Dec 2013. This workshop provided a
unique venue for scientists and practitioners to discuss the emerging issues related to climate
change and urban adaptation where scientific, technical and practical issues are equally valued.
About 30 scientists and practioners from New Zealand, Australia, China, Thailand, and Vietnam
attended. The workshop was supported by Asia Pacific Network for Global Change Research
(APN), Monsoon Asia Integrated Regional Study (MAIRS), and International Global Change
Institute (IGCl), through the project: ‘Development of an Integrated Climate Change Impact
Assessment Tool for Urban Policy-Makers (UrbanCLIM)’.

The participants included climate science researchers, climate service providers, consulting
practitioners, representatives of local government, government policy makers, legislative experts,
adaptation project implementators and evaluators. Challenges, lessons learnt, and new
opportunities for climate change adaptation action in different countries were discussed in great
depth during and after the workshop. Through this workshop the experts from different
backgrounds formed a community of practice (CoP) for climate change adaptation.

The themes of the presentations covered:

e The importance and gaps in climate change information and communication for adaptation

e  Policy and legislation barriers and advances

e Climate change adaption practice in various urban sectors

e Urban planning, decision making and climate change

e Emerging climate change science and methodological issues as they relate to adaptation
practices, especially for 1-10 year predictions

e Climate change vulnerability and risk assessment methodologies and tools

Over the third day of the workshop, a project work plan was discussed among the key
collaborators of the APN project UrbanCLIM team. Planning was informed by past progress that
shall inform future software development, evolution of data libraries and case studies.
Collaborative opportunities and ideas also thoroughly explored. The third workshop for this APN
project was proposed to be held in Vietnam later in 2014, in conjunction with the Vietnam
national climate change meeting. After the workshop some the attendees also visited the IGCI
office in Hamilton for more discussions on collaboration.

The workshop participants understood very clearly that effective collaboration through the
development of an adaptation community of practice (CoP) will be critical to achieving ‘best
practice’ in adaptation (See figure 1). This figure illustrates the key elements in climate change
practice: (1) Scientist group, including pure and application climatological and meteorological
research shall provide the observations, modelling and theory of climate change which are the
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foundation of climate change adaptation. This group’s products include large sets of climate
related data, methodologies and tools for that require further analysis for efficient application.
(2) Practioners and Facilitator group, including the consultancy firms and individual practitioners,
who focus on implementing adaptation projects and translating the climate change information
to stakeholder accessible formats including documentation for local governments, and national
and international agencies. (3) Government Policy Makers and international agencies group, the
funding dispensers and outcome receivers. (4) Gap fillers, or climate change service providers.
Because the perceived intellectual distance between scientists, practioners and policy makers
there exist a number of gaps between the scientific community and organisations and individuals
operating in the practice realm. There is a need for a group of people who can understand and
communicate among and between these groups, which should include practical yet scientifically
robust data services and practical tool development. The barriers among different groups could
be filled through the efforts of a CoP approach.

Governments
ministriesand
agencies

Practitioners
Facilitators

Scientists
Pure and application

Figure 1. Climate change adaptation best practice community: opportunities and challenges
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SESSION 1: CLIMATE ADAPTATION IN NEW ZEALAND AND
AUSTRALIA: PRACTICES AND CHALLENGES

BLAIR DICKIE: CLIMATE CHANGE ADAPTATION AND LOCAL
GOVERNMENT POLICY CHALLENGES NEW ZEALAND

Principal Policy Advisor, presented the policy and practice of climate change adaptation status in
New Zealand. He summarized the features of New Zealand policy status and difficulties, including,
continuation of existing activities, unpopular — constraining, agency focus, future orientation,
current costs, future benefits, and difficulties in quantifying risks and outcomes.

Regional Policy Statement: Adaptation as a Significant Resource Management Issue

Allocation of space, expansion of present and future natural hazards, fluvial, coastal, landslip,
expansion of biotic transition zones, corridors, coastal transition zones; allocation of resources as
demand will change over time, water quantity will vary, quality will change and need to recognise
the future nature of water resource
will change into the future.

Policy recently reviewed WRP
(Variation 6)

Integrated surface and ground water
policy, common expiry dates for 9 sub-
regions

“Local-government have to ensureithat SUburos ) )
aren't built-on,areas thatmight:become new: Adaptive management, max duration
flood plains._....
of volume consents 15 years
- Hon Pete Hodgeson 11 October 2004 ) . L.
(excluding  municipal, electricity &
Waikato . .
NN/ domestic), review of allocatable flows

for two years with longer planning for
the allocation for up to 15 years. Allocation includes any changes in assimilative capacity,

provisions for recouping investment in infrastructure.

CHRIS CAMERON: URBAN SEA LEVEL RISE RESPONSES IN
WELLINGTON

Highly uncertain rates of sea level rise present significant challenges for long-term coastal

management. Combined with more

Mapping stakeholders ) . .
PRING intense storms, sea level rise will cause

Min for the Environment
National Infrastructure Unit L ocal Govt NZ

Mt usinessand movaion e T increased coastal damage and flooding,
- and impose greater costs on society over
((coummen | ((sacasoenmen | time — particularly in urban areas.

L ciy Counci Dysioese endinduchy Wellington has so far experienced sea
level rise of about 20cm, and scientists

Victoria University of Wellington Community Port Company ’
N == Aror predict that by 2100 this will increase by

o o NZ Post

B Kt up to 1 metre. Beyond this, ongoing

Consultants (T&T, Deloitte, PWC, AECOM,
MWH, Becca, efc)

Councll Reference Groups
Church

o warming IS now expected to raise

temperatures by 4°C or more. Recent
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science suggests that some 2.3 metres of sea level rise could be expected from each degree of
warming.

Simply building up coastal defences against sea level rise will not be sufficient — flooding may still
be likely through changes to water tables. Options to avoid such flooding may be expensive and
difficult to implement, although defensive structures may be a viable option — or stopgap
measure — for some locations.

In Wellington sea level rise will occur in the same location as several other hazards including
flooding, tsunami, earthquake, and liquefaction. It therefore has a multiplying effect on the total
risk exposure.

There is a need to establish the impact of sea level rise for at-risk coastal areas across the city,
and to then impartially evaluate a range of response options and prioritise these responses. This
in turn can inform a city-wide strategic and planned developments.

THE ISSUES

e  Government advice — but no national adaptation framework

e  Complexity and uncertainty

e  Significant economic / social / environmental impacts

e  Resourcing, collaboration and partnerships

e Community engagement — understanding and action

e Time-frames: Short-term: Asset Management, Urban Plans, etc, Strategic: Beyond existing
planning horizons (eg 100 years+)

DONOVAN BURTON: CLIMATE CHANGE ADAPTATION AND
AUSTRALIAN LOCAL GOVERNMENT

DIFFERING NATURE OF DIRECT CLIMATE-RELATED EXPOSURE AND
RISK

GEOGRAPHICAL DIFFERENCES

Large rivers and flood plains (e.g. Brisbane);
Coastal (inundation, storm surge, erosion)
(e.g. Kingborough); Northern (tropical
cyclones); Heavy vegetation (bushfires);

Other hot spots (e.g. hail, heatwaves)
CLIMATE LEGAL RISK

Development planning challenges, Criminal
negligence, Common law — compensation.
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EcoNoMIC RISKS

Infrastructure charging, Cost of climate studies, Staff capacity / training, Asset depreciation,

Financial investment, Court fees/awards, Insurance premiums.

COUNCIL RESPONSES

At least 150 councils have done a “scoping assessment” of the risks; Actual adaptation is ad hoc

at best, Paralysed by legal issues, Some champions (e.g. Onkaparinga, Kingborough, Clarence,

Darebin) .

The research revealed that the cross-scale barriers faced by local government in relation to

climate change adaptation are not unique to the field of climate change adaptation in Australia.

It also showed that many of the barriers are faced by councils around Australia, and can be

considered to fall into four main thematic areas: (1) poor understanding of the risks of limited

Planning and Policy Risk

THE s AGE
Victoria

access to and the uncertainty of climate

(2)

structures,

change impact-related information;

inconsistent governance

coordination, communications and

leadership between the vertical tiers and

horizontal levels of government; (3)
inconsistent  problem  definition  and
appropriate climate change adaptation

frameworks to use for planning; and (4)

competing priorities in  planning and

implementing responses due to limited

operational resourcing, in areas such as staffing and funding.

EMERGING ISSUES

Goal conflicts; Adaptation champions; Information vs mis-information; Adaptation / mitigation

nexus; Poor consideration of climate change and emerging technologies.

STELLA WHITTAKER: SECTOR ADAPTATION PRACTICES AND

BARRIERS IN AUSTRALIA

Government policy is fragmented. The business

response is uneven. Infrastructure is highly

interdependent, but action on adaptation is

isolated at the organisational level. Concern

about climate change has fallen among those

sectors most exposed. Annual costs of

unmitigated climate change on Australia’s

infrastructure would reach nearly $9 billion in
2020 and $40 billion in 2050. (2008 Garnaut
Review)

Sector Snapshot: Road + Rail

HOW BIG IS THE PROBLEM? ACTION INDICATORS

RiskScenario  Impacts Risk Who's Acting

.
oo
MINORITY

Incremental Change

HIGH
HIGH
A
MODERATE HIGH Readiness Rating

'UNDERPREPARED

rpsgroup.com.au
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ACTION PLAN- BUSINESS

Assess exposure and vulnerability to climate risk impacts. Identify material climate risks for your
operations, supply chain, customers, employees as well as interrelated infrastructure systems.
Determine how resilient your business is.

Implement a Climate Risk Management Plan. Establish a 3-5 year plan to manage climate
adaptation requirements. Embed ongoing management of climate risk into your business.

Disclose material climate risks to the market. Ensure shareholders and investors are informed of
material climate risks and risk management strategies to protect shareholder value.

Collaborate to build capacity. Participate in cross-industry and public discussions to build
understanding and resilience.

ACTION PLAN- GOVERNMENT

e Refresh the National Climate Change Adaptation Framework: Work across jurisdictions to
develop agreed approaches for including climate risk in planning, development and approval
processes

e Coordinate between levels of government to improve consistency in practical requirements
for infrastructure planning and development

e  Sector-specific guidelines for assessment of climate risk in key regulated industry sectors

e Investigate a national initiative to identify climate risk impacts for interdependent
infrastructure

e Expand analysis of infrastructure interdependencies to climate risk

e Expand the approach taken by CIPMA to all other key infrastructure assets and sectors

e Work with asset owners and operators to better manage cross-sectoral interdependencies
and climate risk impacts.

e  Publish a National Resilience Report Card: Develop a national adaptation scorecard and
report on progress; Publish resources for small business and the community

e Deliver leadership through collaboration; Collaborate with government and private sector to
build skills and capacity; Establish city-wide taskforces with public and private participation for
each major city.

TRANSLATION — MANUALS, GUIDANCE, DECISION TREES

uI

hope that the discussions and

Comparing the water sector response presentations bear fruit for the effort that
WATER INDUSTRY - CLIMATE RISK RESPONSE ENA & Manidis Roberts invested. It seemed

to me that the whole climate change

%”_ ‘j . adaptation topic was bogged down over the
Trving inability to agree on a set of projections and

N R 3 AWA (2011} )
P oo g / : that no-one, Regulator, Government or
| e | \ :' I,;'.",im |
R :' gg;::f"' | Network Operator was going to make any
" | -caDP(@on) L 4 .
‘ T e i progress until that was sorted out. Hopefully,

hearing that message from someone else

reropcomau | may help.” Phil West, Western Power UK .
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TECHNICAL & REGULATION ISSUES — A “WICKED’ CHALLENGE

AER considered that the impacts of climate change will be gradual and will emerge progressively
over time, and as such the large proposed step-change increase in capital expenditures proposed
was unjustified. These impacts can instead be dealt with progressively as they arise.

The models are not fit for short term forecasting and the claimed effects have been rejected on
this basis.

AER accepts that climate scenarios used for Victorian effects on DNSPs are plausible — suitable for
broad considerations but not short term forecasting.

“The DNSPs had not established with certainty that any particular modeled scenario has higher or
lower probability — simply being plausible is not persuasive”.

An immediate change in technical design and operations not established — AER was not
convinced that industry design bodies are actively pursuing changes to design standards — a
prudent operator would not unilaterally amend design.

LESSONS LEARNT

e Importance translation — helps deal with climate uncertainties and acceptable risk, navigate
the climate science — ‘fit for purpose’

e Need for ongoing engagement —all relevant parties

e  ‘Business as usual’ and importance getting on with it....

BARRIERS

e Resources - Industry needs better understanding weather and impacts relationship as well as
impacts projected to change in future with uncertainty estimated, $s — such as Ofgem innovation
fund

e Leadership/mandate - regulatory frameworks — short term focus and limitations of methods

e Values and beliefs — most pervasive
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SESSION 2: CLIMATE CHANGE ADAPTATION
IN ASIA AND PACIFIC

TRAN HONG THAI: VIETNAM’S RESPONSE TO CLIMATE CHANGE
NATIONAL ACTION PLAN ON CLIMATE CHANGE 2012 - 2020

STRATEGIC TASKS FOR CLIMATE CHANGE

e Proactive disaster preparedness and climate monitoring

e Food and water security

e Positive response to sea level rise consistent vulnerable areas

e Protection and sustainable development of forest, increasing carbon removals and
biodiversity conservation

e  GHG emission reduction to protect global climate system

e Strengthen the leading role of the Government in response to climate change

e Community capacity development to effective respond to climate change

e Scientific and technological development for climate change response

e Strengthening international cooperation and integration to enhance the country’s status in
climate change issues

e Diversification of financial resources and higher effective investment

PRIORITY PROGRAMMES

e The National Target Programme to Respond to
Climate change, development of extended plan for
2016-2025

e The National Scientific Programme on Climate

Change
e The Hydrometeorological Observation i | Kiuuolo
Network and Forecasting Technology | {\¢ EEEEE s it
Modernisation Programme by 2020 —
i

e The water resources management and climate jiéaterjlevelil

) Discharge Q
change adaptation programmes for Mekong and Sait's

Red River Deltas

e The GHG emission inventory, reduction and management of emission reduction activities

e The climate change response programme in megacities

e The sea dyke and river embankment upgrading and reinforcement programme under climate
change and sea level rise conditions

e The public healthcare improvement programme in the in climate change and sea level rise
conditions

e The socio-economic development programme in inhabited island to cope with climate
change and sea level rise

e The pilot programme for community’s effective response to climate change with an aim for
further expansion
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NATIONAL TARGET PROGRAM TO RESPOND TO CLIMATE CHANGE (NTPRCC):
RESULTS OF THE NTPRCC IMPLEMENTATION

AT CENTRAL LEVEL

e Training and education programs at all levels; CC awareness program;

e  Framework to integrate CC issues into development plans;

e CC impacts assessment, adaptation measures identification, and Action Plans development;
CC and sea level rise scenarios;

e National Strategy on CC; National Action Plan on Climate Change;

e Scientific and Technological Research Program on CC;

e International cooperation, negotiation and fund raising.

e  Ministry of Education and Training developed training and education programmes at all
levels.

e Ministry of Information and Communications conducted specialized information
dissemination programmes raise awareness on climate change.

e  Ministry of Planning and Investment developed framework to integrate climate change
issues into development and implement projects on climate change related socio-economic
development.

e  Other Ministries: have conducted the following key tasks:

e Assess the impact of climate change and sea level rise on the areas under their management;
e |dentify measures to respond to climate change and sea level rise;

e Develop Action Plans to Respond to Climate Change and implement some of the tasks in the
APRCCs.

AT LOCAL LEVEL

At Nov 2012, 33/63 provincies and cities have issued Action Plan on CC;

Communication, awareness raising campaigns have been conducted in a number of location.
Starting from 2012, pilot models for climate change and sea level rise adaptation are
implemented. High priority has been given to coastal provinces, especially the Mekong River
Delta.

POLICIES AND ACTIONS

e Approved National Target Program to Respond to Climate Change (Decision 158, 02/12/2008
by Prime Minister);

e Implementing the National Science and Technology Programme on Climate Change as a basis
to implement scientific research for the development of institutions, policies and action plans to
respond to climate change in Viet Nam;

° Developed and announced Climate

Impacts of CC on salinity intrusion

change and sea level rise scenarios for Viét
Nam (2009); updated scenarios (2012);
° Approved National Strategy on

Salt isoline 1%0 in May of Kién Giang — Ca Mau

Climate Change (Decision 2139,
05/12/2011 by Prime Minister);
° Established National Committee
on Climate Change (Decision 43,
09/01/2012 by Prime Minister);

° Approved National Target Program
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to Respond to Climate Change for 2012 — 2015 (Decision 1183/QDb-TTg, 30/8/2012);

e Approved National Green Growth Strategy (Decision 1393, 25/9/2012 by Prime Minister);

e National Action Plan to Respond to Climate Change for 2012 — 2020 has been promulgated,
(Decision 1474/Qb-TTg 05/10/2012).

e Approved management scheme for emissions of greenhouse gases; manage the credit
carbon business for world market (Decision 1775/QD-TTg, 21/11/2012)

VILAS NITIVATTANANON: VULNERABILITY AND ADAPTATION TO
CLIMATE CHANGE FOR WATER MANAGEMENT IN COASTAL CITIES
OF SOUTHEAST AsiA (ICI SEA PROJECT)

This research conducted vulnerability and adaptation scoping assessments in urban water
management of Indonesia, Vietnam and Thailand from 2010 to 2012, in order to get an overview
of the existing vulnerabilities of coastal cities in Southeast Asia to climate-related hazards. The
results of the assessment would also be used to select cities, where climate change risk
assessments would be conducted for piloting adaptation actions.

Using rapid vulnerability assessment (RVA) method, the study investigated 5 coastal cities in each
of the three countries. The RVA process consisted of review of literature and published reports to
identify the cities climate-related hazards, vulnerable sectors and adaptation-related activities,
and primary data collection in the form of unstructured interviews with households and key
informants, group discussions, and on site observations to investigate the extent of vulnerability
of affected sectors and areas. The level of vulnerability was summarized using a 3-scale rank
based on the results of data analysis.

The assessment revealed that seven out of the
fifteen coastal cities assessed have high
vulnerability to coastal and riverine flooding,
affecting housing, road and transportation
infrastructures, and aquaculture industries.
Three cities also have high vulnerability to
drought, severely affecting their water supply.
Another three cities have high vulnerability to

coastal erosion. Most of the cities have already

Population exposed to SLR and flood risks 4
Dasgupta, et al (2007) and on-going study at AIT

implemented adaptation-related interventions

for floods and coastal erosion and disaster risk

management plans. It can be concluded that while major cities such as Ho Chi Minh and Bangkok
already have substantial related studies, smaller and secondary cities have a dearth of
information.

By providing a landscape of the existing vulnerability and adaptation, country and city managers
within the region and in other regions facing similar vulnerabilities would have an opportunity to
assess their overall needs in order to successfully adapt the design and operational assumptions
on urban water-related sectors to climate change.

e Funded by the International Climate Initiative (ICl)
e Consists three phases and is set to achieve expected results over 4 years (2011-2014)

e  Objectives:
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e Aims to enhance local adaptive capacities through learning from the cooperative research
results on climate change impacts in Southeast Asian coastal cities

e Aims to share the information and experiences on climate change risk assessment and
adaptation related to urban water management based on research results and dissemination
activities

e Conducted at selected coastal cities in three countries of Southeast Asia, namely Indonesia,
Thailand and Vietnam

e  Partners includes: Urban and Regional Research Institute (URDI), Chumchonthai Foundation
(CTF), HCM University of Technology (HCMUT)

Phase 1: Investigation (concluded): Review climate change vulnerability and risk assessment

process. Study 15 cities of SEA countries on vulnerabilities and risks to CC related to water

resource management; Conduct rapid vulnerability assessment in the 15 cities and select 2 pilot
cities/towns in each country.

g TeciPation Scenaric - Annual Phase 2: Piloting (on going): CC risk

% assessment for water management on

E / selected 6 cities; Evaluate efficacy of

T assessment methods/tools used;
o we ms wo wm ae

Implement pilot adaptation actions
Fmelpilalion ‘Scenario - Wet Season

Phase 3: Dissemination (planned), Publish

200 .,,.,/ and disseminate results through different

b media and learning nodes/networks,

T wn mm we mm w0 e we wm ww mm Develop cC adaptation
Legend+A1F1 =B2 ~AlB

guidelines/programs

SUMMARY OF EXISTING ADAPTATION ACTIONS

e Structural flood protection: polders and embankments, elevation of houses by landfilling,
building houses on stilts, and/or building additional floors to take refuge during floods, structural
improvement of riverbanks

e Non-structural flood management : disaster and emergency preparedness for communities
flood, earthquake and tsunami prone areas, cleaning and dredging of water ways, improving solid
waste management collection, relocation of illegal settlements along waterways

e  Mitigating coastal erosion: breakwaters to ward off inland sea flow, mangrove reforestation ,
cribs and joints installation

e Hazard sensitive land use planning and management

e Improving crop yields: improved irrigation, crop rotation, flood and drought resilient crop
varieties

e Improving water supply: water conservation, improvement of NRW

MAJOR FINDINGS

e Dearth of baseline and statistical data on many study areas

e  Officials and residents can perceive what their problems are, but lack assessments yet on the
long-term effects

e  Confusion on what is happening arising from word usage and lack of information...
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e Isflooding caused by a) SLR? b) Tidal rise? c) Land subsidence? d) All of the above e) None of
the above

e Local stakeholder knowledge and responses to CC issues also vary based on exposure to
these issues, i.e., those who are exposed to other natural disasters are better informed and more
‘welcoming’

e Anthropogenic activities are still not fully understood in the context of climate change

e SLR/saline intrusion/drought on water supply & quality with over extraction & pollution

e Flooding in relation to urbanization

COMMON BARRIERS

e  Funding for technical support and implementation

e Baseline information and tools (for proper assessment and adaptation planning)

e  Focus more on gaps of existing disaster, with limited different types of adaptation

e  Political will, interest and priority

e Sustaining the momentum of the adaptation projects (esp advocacies and international-
supported programs)

ENTRY-POINTS FOR SUCCESSFUL BUY-IN

e Tie-ins with CSRs of big-name companies for adaptation projects

e Grassroots level engagement (targeting specific critically exposed communities)
e  Champions (government and non-government)

e  Co-benefits (with CC mitigation and/or basic development issues)

OLIVIA WARRICK: COMMUNITY-BASED ADAPTATION IN THE
PACIFIC AND THE ROLE OF THE WORLD BANK: WHAT IS
COMMUNITY-BASED ADAPTATION (CBA)?

Building adaptive capacity; Empowerment: helping people to help themselves; Participatory:
done ‘with’ rather than ‘to’ or ‘for’ communities; Based on local priorities and builds on local

knowledge; Increases local voice in decision

What is Community-Based Adaptation maki Nng processes
(CBA)? 3

° High level leadership on climate

v Building adaptive capacity ‘w‘
vEmpowerment: helping peopleto ¥ ‘ change adaptation
help themselves -

° Mainstreaming risk considerations

v Participatory: di with' rather thz i i i
- ,\ #Parolpgiony done wi'rather then into economic development policy and plans
u ‘.‘*g»« ; i . Integration of disaster risk

[ ow -] . . . .
S P ..o oo o

®  making processes
° Long term engagement through

phased programs

e  Better coordination and partnerships between donors and implementing agencies

EXAMPLE: VANUATU ‘INCREASING RESILIENCE PROJECT’
National scale: Strengthen National Advisory Board on CC and DRM Secretariat, Consolidate
methods, processes and protocols for CBA.

Provincial scale: Establish provincial disaster coordination centres; Establish provincial and Area
Council-level CCA/DRR plans.
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Community scale: Community Resilient Development Plans

Partnered with dedicated community-based facilitator working alongside provincial-level staff for
duration. 6 ‘sites’ — each site includes ‘community clusters’, ~30 communities total; Ecosystem-
based approach, landscape level

Small grants mechanism for implementation; Larger grants for multi-community initiatives;
Intended to be absorbed by another donor/government at conclusion.

PETER KOUWENHOVEN: VANUATU RISK PROFILING

Vanuatu is often characterized as one of the world’s most hazardous countries. These include
geological hazards such as earthquakes, volcanic eruptions, earthquake-induced landslips and
tsunamis as well as climate-related hazards such tropical cyclones, droughts and extreme rainfall
and associated flooding and heavy rainfall associated landslips. As a mountainous country with a
long coastline most of the population is located in the hazardous coastal fringe of the main
islands.

As part of a wider Pacific Project the UNDP
anuatu
i!”MSV’tems commissioned a study of the hazards of
: u—— Vanuatu and a through pulling together of the
literature related to all known hazards. The

=

country is diverse climatologically with the

Vanuatu archipelago stretching from 12 to 20 degrees
Vanum;l officially the Republic of Vanuatu, is an island nation located in South |at|tude.

the South Pacific Ocean. wiipeda

Capital: Port Vila

o s Ko Given its marine situation the temperature
Population: 247,262 (2012) vorss Bank

o langunges: e angae, Enih Langage s changes expected through to 2100 are not as
Language

Government: Unitary state, Pariiamentary republic, Republic extreme as Continental areas. However

extreme rainfall return periods are expected
to shorten considerably with concomitant impacts on flooding and impacts on agricultural
production. Extended dry periods are also expected to lengthen with impacts on agriculture and
water supplies that could affect the growing tourism sector. Ocean acidification and degradation
of the extensive coral fringing reefs of the islands is a potentially critical environmental change.
The wave energy dissipation capacity of the reef could be lost and coastal erosion which is
already been accelerating on some islands could further expand and threaten coastal

infrastructure. The seasonality of
precipitation could also shifty with different a!’-’MSVSte"’s Annual precipitation

modes in the northern set of islands than in

Annual precipitation varies considerably between the islands:

the south. Agricultural development is a key
development area and climate risk with shifts
in seasonality and precipitation and
temperature regimes is already being felt with
pest and disease outbreaks and problems
with staple food crops. The tectonic activity so
prevalent in the islands is leading to ground

subsidence in some key urban areas and this

in conjunction with projected sea level rise means that the limited yet quickly growing urban
areas of the country will face increasing risk from inundation and compromised drainage during
heavy rainfall events.
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XIAOGFENG YI: GUANGZHOU'S PLANNING RESPONSES TO CLIMATE
CHANGE: OBSERVATIONS AND SUGGESTIONS

Planning is going local while the climate
changes globally. Still planning at local level can
make sense to climate change through changing

« Public participation involved in planning
process in many cities in China

the city spatially, socially and economically.
Guangzhou, the 3rd largest city in China, which
is a coastal city more prone to the effect of
climate change, has done something on the
above aspects recently. The city has greener
spatial strategies, healthier economic structure
to the nature, greener transport system, more

low-carbon-oriented urban designs and more
local policies coping with the climate change or low carbon. But some problems at local level are
still unsolved. 1) It is hard to evaluate what extend low-carbon oriented plans could be; 2) in
context of development, local policies on climate change would not implemented well; 3) the
officials and people have limited understanding of climate change and causes of climate change.
We suggest more scientists, planners, policy-makers and more stake holders should work
together to get closer to the real problems and find more effective solutions.

Urban planning (urban, city, and town planning) is a technical and political process concerned
with the control of the use of land and design of the urban environment, including transportation
networks, to guide and ensure the orderly development of settlements and communities.” —
Wikipedia

We can make a difference by making the land use, urban built environment better.

SESSION 3: ADVANCES IN CLIMATE CHANGE SCIENCE:
MODELING AND ANALYSIS

YINPENG L1: DEVELOPMENT OF AN INTEGRATED CLIMATE CHANGE
IMPACT ASSESSMENT TOOL FOR URBAN POLICY MAKERS
(URBANCLIM)

WHAT ARE REAL PROBLEMS OF CLIMATE CHANGE?

e Local governments don’t know what causes climate change

e So what they respond could not be really effective

e On the other hand, if the plans are really good, how can we know? Any scientific way to
judge or evaluate it?

Climate Change is far away, until the extreme weather hits

If Your Pictures Aren't Good Enough, You're Not Close Enough --Robert Capa
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e  Practice-driven Research: If society has a technical need, that helps science forward more
than ten universities. (Friedrich Engels)

e  Provide solutions to fill up the gaps, Out of clutter, find simplicity (Albert Einstein)
e Help Out People Effectively (HOPE) (David Bishop)

CORDEX

e Placing end-users expectations and needs at the heart.

e Appropriate tailoring of climate information at relevant spatial and temporal footprints with
more effective two-way communication

e  Contributing to the WMO-led UN Global Framework for Climate Services (GFCS) and the
Future Earth (FE) initiative.

CORDEX The use of multiple RCMs or multiple downscaling

o methods appears to increase uncertainty,
"= especially at smaller scales and there is a need to
develop robust methods to characterize and
communicate uncertainty to the various end-users
and stakeholders.

Better uncertainty characterization would also

osusssays8882888855¢

help set priorities for improving downscaling.
Multi-model ensembles of dynamical and
statistical downscaled products require further innovative post-processing approaches to distil,
fuse and possibly reconcile imperfect, and sometimes contradictory, information.

Downscaling tools should also aim at increasingly finer scales to provide added value and useful
information for VIA applications.

L1 DAN: REGIONAL CLIMATE MODELING IN URBAN
AGGLOMERATIONS OF CHINA

Weather Research and Forecasting Model, coupled to the Urban Canopy Model, is employed to
simulate the impact of urbanization on the regional climate over three vast city agglomerations in
China. Based on high-resolution land use and land cover data, two scenarios are designed to
represent the nonurban and current urban land use distributions. By comparing the results of
two nested, high-resolution numerical experiments, the spatial and temporal changes on surface
air temperature, heat stress index, surface energy budget, and precipitation due to urbanization
are analyzed and quantified. Urban

expansion Increases the surface air = The distribution of

i‘;ﬂ annually mean haze days
- during 1960-2010 over
o eastern China

10

temperature in urban areas by about 1°C,
and this climatic forcing of urbanization on
temperature is more pronounced in

summer and night time than other seasons - 1w e
and daytime. The heat stress intensity, - ; T Ee e
which reflects the combined effects of
temperature and humidity, is enhanced by o e

| E—— L
about 0.5 units in urban areas. The regional Anfual Vanaton oF average haze days in eastern
. . L ) China (a) and four urban agglomerations (b) during
incoming solar radiation increases after 1960-2010. (Fu and Dan, 2014, paper under review)

21| Page



urban expansion, which may be caused by the reduction of cloud fraction. The increased
temperature and roughness of the urban surface lead to enhanced convergence. Meanwhile, the
planetary boundary layer is deepened, and water vapor is mixed more evenly in the lower
atmosphere. The deficit of water vapor leads to less convective available potential energy and
more convective inhibition energy. Finally, these combined effects may reduce the rainfall
amount over urban areas, mainly in summer, and change the regional precipitation pattern to a
certain extent.

JINJUN J1: UNDERSTANDING CLIMATE PREDICTION AND CLIMATE
PREDICTING OPERATION IN CHINA

The indisputable evidence of global warming and the knowledge that surface temperatures will
continue to rise over the next several decades under any plausible emission scenario is now a
factor in the planning of many governments, businesses, and socio-economic sectors for which
climate sensitivity and vulnerability is high. It does not imply, however, that future changes will
be uniform around the globe. On the time scale of a few years to a few decades ahead, regional
and seasonal variations in weather patterns and climate, and their corresponding impacts, will be
strongly influenced by natural, internal variability. Decision makers in diverse arenas thus need to
know the extent to which the climate events they are seeing are the product of this natural
variability, and hence can be expected to reverse at some point, or are the result of potentially
irreversible, forced anthropogenic climate change.

Many formidable challenges exist. For BNt BBTA

(a) WO [50-70E, 10S-10N] (b)EIQ [90-110QE,105-0] (e) oo

Initioted from Moy 1 nitioted from May 1 o Initioted from Moy 1

example, climate system predictions on ‘

Sy 3
- . [

the decadal time scale will require

3
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initialization of coupled general circulation

models with the best estimates of the . L o

current observed state of the atmosphere, T TRTEeE T Wev T T TREe o Wev T T Ttates tram Nov T

oceans, cryosphere, and land surface — a SR —— : =

state influenced both by the current & o \ NN

phases of modes of natural variability and T i) : —

by the accumulated impacts to date of =E

MME —— T1 Avg Ber: Model Spreed
Byn=Stat—— Persislence.

anthropogenic radiative forcing. However,

given imperfect observations and systematic errors in models, the best method of initialization
has not yet been established, and it is not known what effect initialization has on climate
predictions. It is also not clear what predictions should be attempted or how will they be verified.
The brevity of most instrumental records furthermore means that even the basic characteristics
and mechanisms of decadal variations in climate are relatively poorly documented and
understood. As a consequence, the representation of natural variability arising from the slowly-
varying components of the climate system differs considerably among models, so the inherent
predictability of the climate system on the decadal time scale is also not well established.

The nature of ENSO has varied considerably over time, however, and in recent years many
studies have documented decadal and longer-term variability of ENSO and Pacific climate in
general. Decadal to inter-decadal variability in the atmospheric circulation is especially prominent
in the North Pacific where fluctuations in the strength of the wintertime Aleutian Low pressure
system co-vary with North Pacific SST in what has been termed the “Pacific Decadal Oscillation”
or PDO. Very similar time scale fluctuations in SST and atmospheric and ocean circulation are
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present across the whole Pacific Basin, and these variations are known as the Inter-decadal
Pacific Oscillation (IPO). Phase changes of the PDO/IPO are associated with pronounced changes
in temperature and rainfall patterns across North and South America, Asia and Australia, as well
as important ecological consequences, including major shifts in distribution and abundance of
zooplankton and important commercial species of fish. Furthermore, ENSO teleconnections on
interannual time scales around the Pacific basin are significantly modified by the PDO/IPO.

This brief survey of observed decadal climate variability makes it clear that, on the regional scales
on which most planning decisions are made, anthropogenic climate change signals will be
strongly modulated by natural climate variations, and especially those driven by the slowly
varying oceans on a time scale of decades. This non-uniformity of change highlights the
challenges of regional climate change that has considerable spatial structure and temporal

variability.

Despite the many issues and challenges
outlined above, opportunities exist for
major advancements in decadal climate
prediction over the next several years.
As part of the Coupled Model
Intercomparison Project phase 5 (CMIP5),
modelling centers around the world are
planning coordinated suites of decadal
hindcast and prediction experiments
covering the period from 1960 to 2035.

MetYu rainfall (mmy/d) 1990-2006 The results from these prediction

experiments will be available to the
international research community, and analysis of these results should prove valuable in
advancing our understanding of decadal scale variability and predictability. These initialized
climate predictions will complement suites of longer term simulations that will explore other
aspects of climate system change, including the carbon cycle and other biogeochemical processes
and feedbacks that will determine the ultimate degree of climate change in the second half of the
21st century. Ultimately, combining such approaches, including the use of higher resolution
models capable of simulating regional scale climate phenomena, will provide a unified pathway
for ever-improving decadal to centennial climate change predictions.

GANG HUANG: STRENGTHENING OF TROPICAL INDIAN OCEAN
TELECONNECTION TO THE NORTHWEST PACIFIC SINCE THE MID-
1970s: AN ATMOSPHERIC GCM STUDY AND THE SIMULATIONS IN
CMIP5 MODELS

The correlation of northwest (NW) Pacific climate anomalies during summer with El Nin™ o-—
Southern Oscillation (ENSO) in the preceding winter strengthens in the mid-1970s and remains
high. This study investigates the hypothesis that the tropical Indian Ocean (TIO) response to ENSO
is key to this interdecadal change, using a 21-member ensemble simulation with the Community
Atmosphere Model, version 3 (CAM3) forced by the observed history of sea surface temperature
(SST) for 1950-2000. In the model hindcast, the TIO influence on the summer NW Pacific
strengthens in the mid-1970s, and the strengthened TIO teleconnections coincides with an

23| Page



intensification of summer SST variability over the - S——
How does 10 warming force NW Pacific anticyclone?
10 warming - Warm Kelvin wave into the WP

TIO. This result is corroborated by the fact the
’ . : B B ra B - Northeasterly winds to the north under friction
model’s skills in SImUIatlng NWPacific climate - Divergence over NW Pacific €= Suppressed convection
From ( Xie etal 2009 )

anomalies during summer increase after the
1970s shift.

During late spring to early summer, El Nino—
induced TIO warming decays rapidly for the
epoch prior to the 1970s shift but grows and

persists through summer for the epoch occurring
after it. This difference in the evolution of the TIO
warming determines the strength of the TIO teleconnection to the NW Pacific in the subsequent
summer. An antisymmetric wind pattern develops in spring across the equator over the TIO, and
the associated northeasterly anomalies aid the summer warming over the north Indian Ocean by
opposing the prevailing southwest monsoon. In the model, this antisymmetric spring wind
pattern is well developed after but absent before the 1970s shift.

DUONG VAN KHANH: IMPACTS OF INDUNDATION ON LAND USE
UNDER CLIMATE CHANGE CONTEXT IN CUU LONG DELTA

Cuu Long Delta is a fertile delta with comprehensive river and canal system having great potential
for the development in agriculture, industry, fisheries and ecotourism. The delta plays an
extremely important role in the national economy of Vietnam, contributing more than 50% of
food productivity and 65% of fish productivity. Its territory covers 13 provinces with the total

Inundation in Cuu Long river delta natural area of 3.96 million hectares and a
scenario A2 - with flood 2000 population of about 18 million people. Under
. RS 0 irrigation development planning of Cuu Lon
& :‘H\ﬁ‘f— &:m‘lzﬁn & P P J g
| [ :
{

Delta in 2012-2020 period and orientations to
2050 in terms of climate change and sea level

scenario A2 |~

|
|

rise approved by Prime Minister in 2012 has set
a target of 2050 to ensure the safety of people's

life, production and infrastructure for 32 million

people and to respond to climate change, sea

level rise and salinity intrusion. Therefore,
assessment of impact of climate change on water resources in Cuu Long Delta has been becoming
imperative. This paper presents results of study on impact of climate change on population
distribution and land use in Cuu Long Delta. The results are part of state-level research project
"Assessing impact of climate change on Water resources in Cuu Long Delta" under Science and
Technology Program for the National Target Program to respond to climate change.
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MEI HUANG: INTEGRATED ASSESSMENT OF ECO-ENVIRONMENTAL
VULNERABILITY IN YANGTZE AND PEARL RIVER DELTA

The Yangtze River and Pearl River Delta are two major economic zones in China. Many megacities
like Shanghai, Guangzhou and Shenzhen located

R )
in the two deltas. Based on the remote sensing m

Taihu lake basin: frequent flood,

x high wastewater and exhausts emissions to
@@ cause water pollution. over-exploitation of
underground water cause the ground
subsided

data and with the help of geographic information
system an integrated assessment was conducted

on the eco-environmental vulnerability of the B 4.
. L . } { FFrequent flood; serloussolleroshn high
delta areas. Spatial principal component analysis " w emissions.
was used to generate the evaluation indicators - T
. . . - xee"'“"‘ p industrial use. serious industrial pollution.
and analytic hierarchy process (AHP) was applied = Very neavy i

to determine the weights of the evaluation

factors. The possible reasons for causing the  The eco-environmental vulnerability Map in 2004 %

vulnerability were discussed.

TIANBAO ZHAO: SIMULATION OF HISTORICAL AND PROJECTED
CLIMATE CHANGE IN ARID AND SEMIARID AREAS BY CMIP5 MODELS
Based on CRU3.1 temperature and GPCC V6 precipitation data, the abilities of climate models
from the fifth phase of the Coupled Model Intercomparison Project (CMIP5) to simulate climate
changes over arid and semiarid areas were assessed. Simulations of future climate changes under
different representative concentration pathways (RCPs) were also examined. The key findings
were that most of the models are able capture the dominant features of the spatiotemporal
changes in temperature, especially the geographic distribution, during the past 60 years, both
globally as well as over arid and semiarid areas.

Correlations of Obs. with simulation ant In addition, the models can reproduce the
their long—term trends (1951-20054E . . .
SABC I W TR % observed warming trends, but with magnitudes
Rfor T (all sieni ) Rior P (allare not significant)
= generally less than the observations of around
po - % L e 0.1-0.3°C/50a. Compared to temperature, the
= of o .
- - models perform worse in simulating the annual
oo oo evolution of observed precipitation,
T trend (°C/50a) Ptrend (mm/50a)

oo woms e underestimating both the variability and

j tendency, and there is a huge spread among
j i'(' the models in terms of their simulated

precipitation results. The multi-model ensemble

W Obs. @ CMIPS Ens.

B8 EsEE

£ G el LL] Ew

mean is overall superior to any individual model in reproducing the observed climate changes. In
terms of future climate change, an ongoing warming projected by the multi-model ensemble
over arid and semiarid areas can clearly be seen under different RCPs, especially under the high
emissions scenario (RCP8.5), which is twice that of the moderate scenario (RCP4.5). Unlike the
increasing temperature, precipitation changes vary across areas and are more significant under
high-emission RCPs, with more precipitation over wet areas but less precipitation over dry areas.
In particular, northern China is projected to be one of the typical areas experiencing significantly
increased temperature and precipitation in the future.
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JING PENG: IMPACTS OF RISING ATMOSPHERIC CO2
CONCENTRATION AND CLIMATE CHANGE ON NPP AND NEP oF
GLOBAL AND REGIONAL ECOSYSTEMS BASED ON THE CMIP5 MODEL
INTERCOMPARISON

Based on the simulations of for the fifth coupled model intercomparison project (CMIP5), we
estimate the response of net primary production (NPP) and net ecosystem production (NEP) to
rising atmospheric CO2 concentration and climate change at global and regional scales. The
modeled NPP and NEP significantly increase
about 0.4PgCyr-2 and 0.09PgCyr-2, respectively,
involving the rising atmospheric CO2. However,
adverse trends of the two variables are driven
by climate changes at the global scale.

Regarding the spatial pattern, these decreases
are mainly located in the tropical and

0 CO,+Climate

temperate regions including a part of eastern
Asia and southern Asia. The terrestrial carbon
CMIPS long-term experiment AR sink is accelerated not only by rising

(Taylor. et al. 2012)

atmospheric CO2 concentration but also by the
global warming at the high latitude and altitude regions (e.g. Tibet, Alaska and Greenland).
Although the simulations indicates that an increase of NPP and NEP are shown owning to CO2
fertilization effect, the strength of trends significantly differs from the CMIP5 models. The
enhanced trend in terrestrial carbon sink simulated by MPI-ESM-LR is about 47 times larger than
that by CESM-BGC considering the CO2 fertilization effect alone. In eastern Asia, such variations
reach between 0.2TgCyr-2 in CESM-BGC and 14.2TgCyr-2 in MPI-ESM-LR. Differences in the
modeled responses of NPP and NEP result from the various processes of the land surface
component accounting for nitrogen limitation effect and plant function types (PFTs). We also
found the difference in accelerating terrestrial carbon loss forced by global warming between
CMIP5 models, ranging between 6.0TgCyr-2 in CESM-BGC and 52.7TgCyr-2 in MPI-ESM-LR.
Regionally in eastern Asia, extent of trend in NEP ranges from -2.2TgCyr-2 in BCC-CSM1-1 to -
0.1TgC yr-2 in MPI-ESM-LR. Such a divergence is somewhat responsible for the difference in
simulated climate between the CMIP5 models.

MINGTIAN YAO: SECTORAL
WATER USE IN THE PRD WATER USE IN THE PEARL
RIVER DELTA

® 23.7 billion m? . . . .

- 37%- Agriculture Assessing and managing water use is crucial

- 43% - Industry for supporting sustainable oriented river basin

- 20% - Domestic ... e .
* 50% Guangdong v e - management and regional development. The
* 5% China 8. L first consistent and comprehensive
* 499% NZ (002) Py A .
* 105% Australia @00) e.. =  assessment of sectoral water use in the Pearl
* 41% Thailand 200 : River Delta (PRD) was performed by analysing
* 29% Vie Nam (2005 ' .

@aquastat regional water use data from 2000 to 2010.

The regional-scale water use model PRDWUM
was developed to explore the possible driving forces underlying water use changes in the
domestic, industrial and agricultural sectors. We calculate water intensities from annual socio-
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economic and water use data. We find that the PRD managed to stabilize its absolute water use
by dramatic improvements in industrial water use intensities, and early stabilisation of domestic
water use intensities. Results reveal large internal differentiation of sectoral water use among the
cities in this region, with industrial water use intensity varying from -80 to +95% and domestic
water use intensity by +/- 30% compared to the delta average. In general the early developed
cities have higher water use intensities in domestic sector. But all are expected to approach a
saturation value of the per capita water use much below what is suggested in recent global
studies. Therefore, these previous global assessments may have overestimated future domestic
water demand in developing countries. Although scarce and uncertain input data and model
limitations lead to a high level of uncertainty the regional water use model is useful in exploring
the underlying driving forces of water use changes and can help explore future water use
scenarios.

PETER KOUWENHOVEN: AR4 & AR5 CHANGES AND NEW OUTPUTS

The new results from the 5™ Assessment by IPCC allows for analysing the changes in global
temperature in more depth. For the image, two outcomes were extracted: what is the change in
the mean temperature, and what is the change in the maximum temperatures. The image
separates the results into two sets: 1) areas where the daily mean temperature increases more
with climate change than the daily maximum temperature (green), 2) areas were the daily
maximum temperature increases more with climate change than the mean temperature and is

likely to cause an increase in daily

temperature amplitudes (red).
ﬂ\dsystems

ARA<D (drier) | AR50 (wetter)

A higher intensity of the green over red

[ ARS<0 farier)

ARS30 (wetter)

colours indicates a bigger difference in the

increase.

The image shows that it is mainly the
moderate areas where the daily maximum
temperatures increase more than the daily
mean temperatures. This will also impact

the frequency (and intensity) of extreme
temperature events like heatwaves.

Tmin:Tmean:

Comparing the Tmax:Tmean image, the same can be done for the minimum temperature versus
the mean temperature. Red is where the daily minimum temperature are increasing faster than
the daily mean temperatures. This happens in the colder climate areas, threatening the ice-fields,
and impacting the seasons, shifting to a milder climate.

Tmax:Tmin:

The final image shows the ratio between the daily maximum and daily minimum temperatures.
This shows the same trend as the Tmin:Tmean image: in the red areas the daily minimum
temperature increases faster than the daily maximum temperatures, decreasing the daily
amplitude, which is likely to impact crop growing cycles and patterns.
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AR4 SLR 2100 (A1FI-high)

The image shows the most extreme projected sea level rise by 2100. For IPCC's 4™ Assessment
that is with the A1FI emission scenario (were all fossil fuels are burned at a high rate - the current
practise) under the high climate sensitivity assumption. The global mean sea level rise is 83 cm.

An ensemble of 13 models was used.

Sea level rise is partly caused by thermal expansion (warming of the water), which is different in
different locations, thus those parts of the world that heat up most also show the highest SLR.

AR5 SLR 2100:

With the same legend as an AR4 image, this AR5 showed a stronger increase in sea level rise
under its most extreme scenario with RCP8.5-high, which has global mean of 98 cm (while the
projected temperature increase is actually lower than AR4).

An ensemble of 24 models was used.

The most noticeable change is the far north of North
America (the Arctic area), and along the East coast of
the USA and Canada.

SLR 2100 distribution:

This graph here shows the distribution of the
difference in magnitude of sea level rise around the

globe, using the values in all the grid cells (of
0.5°x0.5°) for both AR4 and AR5.

It is evident that the ARS levels are higher, both in the median values but also in the higher
extremes.

CHONGHUA YIN: DECISION-MAKING SUPPORT SYSTEM FOR
CLIMATE CHANGE ADAPTATION - A SYSTEM-DYNAMICS-BASED
PLATFORM - GENIES

Urban areas concentrate populations, economic activities and built environments, thus increasing
the risk from floods, heat waves, and other climate and other weather hazards that are expected
to be aggravated by climate change. The very limited levels of awareness of climate change
impact and risk, and the absence of urban policy making support systems that integrate climate
change considerations are barriers for implementing climate change policy in Asia’s rapidly
growing urban centres. Organizations confronting the challenges of climate change will continue

to face uncertainties about the direction and = - - =
Decision-making for climate change adaptation

magnitude, the effect of levels of exposures, and

Decision making is often perceived
and practiced as a linear activity
following simple steps of

* problem

* research

* Information

* decision

their implications on policy, despite attempts to
bring climate models down to the local level. Thus,

there is an urgent need to develop robust and
integrated climate change adaptation strategies for
urban areas.

During the past two decades a wide range of
concepts and ideas have been developed, many
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theoretical frameworks have been explored through case studies and trials, and many tools and
datasets have been created. However these efforts have focused mainly on frameworks, and lack
in-depth assessment models, especially in their socio-economic and cost-benefit analyses.
Typically they are focused on single sectors, but lack integration; or lack clear risk assessment in
the model. There is an urgent need for an integrated climate change decision support tool, which
should include multi-faceted adaptation, mitigation and risk assessment in an open framework.
We understand that the capacity of human beings to understand the global ecosystem and its
relationship to human activities is limited by our environmental and socio-economic
development stage, and therefore knowledge generation and sharing are critical for improving
our collective ability to face these challenges.

GENIES was designed as a decision support system for climate change in urban areas, to enable
risk assessment and socio-economic analysis of climate change impact, adaptation and mitigation.
Its design enables it to easily extend to other major sectors such as climate related hazards,
resilience, water, transport, and health as we work to serve the needs of the GENIES community

of practice.

The GENIES platform was built on the system dynamics simulation library “Sage,” from Highpoint
Software Systems. Sage is a state of the art simulation engine, with powerful simulation
capabilities and great flexibility in simulation

Risk assessment
probability,
intensity, damages
-indices

architecture, control, construction and integration.

Built on Microsoft’s industry standard .NET

Risk
assessment &
adaptation
option analysis

GHGs accounting
framework
Reduction

strategy analysis

technology, GENIES also uses Windows Presentation

Foundation (WPF) technology to implement a

friendly, flexible and extensible GUI.

System dynamics
model coupling tool

The GENIES architecture was designed to provide

Adaptation
Cost/benefit
analysis,
priority setting

Mitigation cost
effectiveness, co-
benefit analysis

robust support for three classes of users -

Developers, Modellers and Analysts/PolicyMakers.

Bottom up
and top-down
economic
modelling

Developers are able to reach into the deepest

software layers to extend existing, or build new,
simulation, modelling and interactive capabilities that integrate seamlessly with (essentially
becoming part of) the GENIES application. Modellers are able to use blocks and connectors, user
interaction and model aggregation capabilities to create robust models, and Analysts and Policy
Makers use simple and powerful analytical tools that smoothly integrate models and other
decision making tools into a decision support engine for formulating practical approaches to real
world challenges. Therefore, the GENIES core can act as a generic platform for many other areas
other than climate change issues by adding outer components.

The GENIES platform was designed to support layered applications. The central layer of the
system provides the fundamental scientific understanding of climate change and related issues,
the graphical user interface (GUI) and the model development environment. The interactive layer
allows efficient and effective interaction between the model developer and end user. The policy
making layer supports policy making processes by providing outputs in a variety of formats, such
as graphs, maps, and technical information. GENIES supports a participatory assessment
approach through users’ dialogue with urban policy makers and planners from targeted cities.

A unique advantage of applying a system dynamics approach is the ease with which one can
extend and revise models as the domain is explored and questions arise. GENIES will allow in-
flight alteration of models and their data and presentations, the use of a visual coupling tool for
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data conversion, and dynamic updating of workflows. A set of climate change impact models
(flood, storm surge, heat waves and others as identified during the current project), economic
models and multiple criteria decision analysis tools will be developed and incorporated into
GENIES. The flexibility of the system will be augmented by establishing standard model and data
libraries that provide the building blocks for a wide range of related applications.
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