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Weather, Climate and Climate 
Change 



Are scientists too boring?

http://darryl-cunningham.blogspot.com/2010/12/climate-change.html



Weather
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Extreme

Weather is the meteorological conditions (temperature, 
rainfall, wind, etc.) on any day

Normal
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Climate

The climate is the average of the weather conditions over a 
long period of time (30 years / WMO) 
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Assessing past trends
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Future climate projections
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Weather vs. Climate
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Source: WHO 2008
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Infrastructure and climate change



Key impacts on infrastructure
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- Infrastructure projects are critical for development

- Climate change can potentially result in significant risk 
to infrastructure for:
• Its owners (investors) 
• Its long-term operators
• Communities benefiting from infrastructure services

- Better planning of new infrastructure investments and 
reducing potential damage to existing infrastructure
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Infrastructure design
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- Currently infrastructure is designed based on past 
climate
• The standard use to design are often out of date… 

…even more significant in developing countries

- Infrastructure are not currently designed based on future 
climate projections
• Requires localised climate projections applied to current weather 

pattern to make it robust
• Infrastructure design does not cope very well with uncertainties 

in climate modelling
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Impact function
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Impacts are a function of:

- Climate variables changing over time (gradual changes 
and extreme events)

- Life expectancy of assets (100 yrs for a bridge vs. 20 yrs 
for a road seal)

- Location, geomorphology and existing environment

- Critical assets chain and cascading consequences (e.g. 
loss of power for water distribution)

- Condition of existing assets (operation, maintenance, etc.)
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Key impacts on infrastructure
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- Changes in extreme events patterns
• Cyclones, storm surge, bushfire, heat waves, floods

- Gradual changes
• Mean temperature, sea level rise, mean rainfall

- Degradation of materials and long terms losses

- Resource/service demand
• Irrigation and water storage (drought)
• Energy (heatwaves)
• Viable agriculture (rainfall and runoff)
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Impacts on materials
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Material CO2
Cyclones, 
Storms

Sea Level 
Rise

Extreme 
Rainfall, 
Floods

Increased 
Annual Temp.

Increased 
Max Temp. UV Bushfire Drought

Concrete M H H M M M L M L-M

Metals L H H M M M L H L

Brick, 
Mortar L M M M L L-M L M H

Stone, 
Mortar L M M M L L-M L M H

Timber L M M M-H M M L E L-M

Coatings L M L M M M H E L

Polymers L M L L M M H E L

Source: Maunsell AECOM Advanced Materials 2008
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What are some of the adaptation options?

- Adjust design standards & guidelines

- Materials selection

- Adjusting maintenance regime

- Change in technology

- Reposition, built in mobility and protection 

- Accept loss

Avoid / Adapt / Defend / Retreat
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Climate change and environmental 
impact assessments
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Context and Approach

- The first EIAs were introduced in 1969 in the USA as a 
response to growing environmental awareness

- EIAs primarily consider the impact of the proposed 
development on the natural and socio-economic 
environment…

- …Rather than the impact of a changing environment on 
the project itself 

- EIAs are a well consolidated and publicly accepted 
process in many countries and bilateral/multilateral 
agencies
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Context and Approach

- Because of their “long” design life infrastructure are likely 
to be maintained and decommissioned in different climatic 
conditions to the ones they were built in

- Many tools and methodologies have been developed by 
national governments and other institutions to “climate-
proof ” projects
• OECD Working Paper 36 – Harmonizing Climate Risk 

Management

- These tools tend to be “stand alone” and their application 
remains limited to date
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Context and Approach

- Explore potential entry points to consider climate change 
as part of an EIA

- Review of how EIAs include climate change consideration 
in:
• OECD Member Countries
• Non-OECD Member Countries
• Bilateral and multilateral context

- Present the results in a three-tiered framework:
• Intention
• Operational Guidance and Adjustment of Legal and Regulatory 

Framework
• Implementation 
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EIA Process and Possible Entry Points 
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Project Need and 
Justification

Strategic 
Environmental 
Assessment

Project Identification

EIA Scoping
• Determine what needs 

to be assessed

Conducting EIA
• Baseline environmental 

characteristics
• Potential impacts

• Management measures

Formal Public 
Consultation

Determination
• Submission

• Review
• Conditions

Implementation / 
Monitoring

• Construction
• Operation

• Maintenance

Climate Change 
Screening

• Does the project scope 
justify considering 
climate change?

• If so what would be the 
broad implications?

Scoping the Climate 
Change Risk 

Assessment and 
Adaptation Options

• What climate variables 
and elements of the 
project need to be 

assessed?

• Who will conduct the 
assessment ?

Conducting the 
Climate Change Risk 

Assessment and 
Adaptation Options

• Is there potential for 
maladaptation?

• Have climate risks and 
adaptation options been 

correctly assessed?

Implementing 
Climate Change 

Adaptation Measures

• Implementation through 
CMP, OMP and EMP

• What KPIs can be used 
to monitor climate 

change and climate 
proofing over time?



Level 1 – Intention 

- Signaling the intention to integrate CC consideration in the 
EIA process in high level policy documents
• Development plans
• National and regional planning documents 

- In some cases the focus is on an holistic approach 
combining GHG mitigation and CC adaptation (e.g. 
Canada)

- In other case the focus is solely on climate change 
adaptation and natural hazards management (e.g. Small 
Developing Island States) 
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Level 1 – Intention / Developing Countries

- Small Developing Island States have shown a strong 
interest in the use of EIA for climate change adaptation
• Samoa
• Kiribati
• Solomon Islands
• Vanuatu
• Cook Islands
• Saint Lucia

- Among the Least Developed Countries Bangladesh 
considers it through its National Water Management Plan 
and National Adaptation Program of Actions 
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Level 1 – Intention / Developed Countries

- Canada is furthest along in terms of considering CC in the 
EIA process
• Required for any major development projects

- In 2009 the European Commission proposed to revise the 
European Union EIA Directive to integrate CC 
considerations
• Should be revised by late 2011
• Most EU countries except the Netherlands and Spain do not 

consider it currently

- In Australia, EIA provisions are contained in the EPBC Act 
which does not include CC considerations
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Level 1 – Intention / Multilateral and Bilateral Agencies

- Recognised as a need and promoted by:
• World Bank
• Asian Development Bank
• Caribbean Development Bank and Carribean Community
• Inter-American Development Bank

- Bilateral agencies tend to develop “stand alone” climate 
change tools (AusAID, USAID, DFID, GtZ, etc.) rather 
than considering it through the EIA process
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Level 2 – Operational Guidance and Adjustment of Legal 
and Regulatory Framework

- Guidance and adjustments of the legal and regulatory 
framework are necessary to bridge the gap between 
intention and action

- Relatively few countries have moved toward developing 
guidance and/or adjusting regulatory framework 
• Australia
• Canada
• Grenada
• Guyana
• Jamaica
• Kiribati
• The Netherlands
• Trinidad and Tobago
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Guidance – Canadian Environmental Assessment 
Agency (2003)
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Guidance – CARICOM (2004)
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Level 2 – Operational Guidance and Adjustment of Legal 
and Regulatory Framework

- Other countries/agencies propose recommendations 
without providing detailed guidance
• Jamaica
• Grenada
• The Netherlands
• Trinidad and Tobago

- Recent court case in NSW
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Level 3 – Implementation

- This research could only identify documented experiences 
of implementation in three countries:
• Australia
• Canada
• The Netherlands
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Level 3 – Implementation / The Netherlands

- Mainly implemented through the “Room for Rivers” plan

- Focuses on the area potentially flooded by the Rhine

- Considers available climate projections (inc. 60 cm sea 
level rise) and possible developments upstream

- A series of adaptation measures are outlined in the plan
• Dike improvement, relocation or heightening
• Creation of natural space for river discharge 
• River bed deepening
• Creation of retention ponds
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Level 3 – Implementation / Canada

- Several years of experience in this process dating back to 
the early 2000s

- A review of recent EIAs undertaken in 2007 concluded 
that :
• Climate change and associated uncertainties were not adequately 

addressed in EIAs 
• They were inconsistencies between similar type of projects 

- Stakeholders from the private sector have highlighted the 
challenge of meeting legal requirements for EIAs while 
significant gaps remain (e.g. climate projections and 
potential impacts)
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Level 3 – Implementation / Australia

- Several years of experience in this process dating back to 
the early 2000s

- A review of recent EIAs undertaken in 2007 concluded 
that :
• Climate change and associated uncertainties were not adequately 

addressed in EIAs 
• They were inconsistencies between similar type of projects 

- Stakeholders from the private sector have highlighted the 
challenge of meeting legal requirements for EIAs while 
significant gaps remain (e.g. climate projections and 
potential impacts)
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- Australia is covered today by Marcus Sainsbury



Level 3 – Implementation / The Maldives
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Wrap-up
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Wrap-up
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- Guidance and adjustments of the legal and regulatory 
framework are necessary to bridge the gap between 
intention and action

- Relatively few countries have moved toward developing 
guidance and/or adjusting regulatory framework 
• Australia
• Canada
• Grenada
• Guyana
• Jamaica
• Kiribati
• The Netherlands
• Trinidad and Tobago



Conclusion
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- There are numerous barriers and challenges

- As there are still limited methodology and guidelines 
published it can result in inconsistent assessments

- Availability and uncertainties of climate observations and 
projections at the project scale remains an obstacle

- These issues are still insufficiently understood and poorly 
communicated



Conclusion
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- There is a lack of suitable practitioners with working 
experience in both EIAs and Climate Change Risk 
Assessments

- EIA are very often required for large infrastructure projects 
(or when key factors are triggered) 
• Does not cover existing assets and infrastructure
• Does not cover non-infrastructure projects



Conclusion
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- EIA can be considered as a good vehicle for climate 
change adaptation for new infrastructure projects

- There are a number of entry points to consider climate 
change during the EIA process

- This approach uses existing tools and methodology

- EIA present the advantage of being accepted and 
consolidated tools in many countries 

- While Strategic Environmental Assessment were not part 
of this study, they also represent a useful tool for a more 
strategic approach 



November 3, 2011Incorporating climate change in EIA


