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Climate Change 101
Carbon-based Economy
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Carbon Emissions from Fossil Fuel Burning by
Sector, 2002
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Climate Change 101
Sector Contributions to GHG
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Ecologlcal goods and servic

arising from the ecole
ecosystems ’
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INDIRECT DRIVERS OF CHANGE HUMAN

Demographic  Sdence and technology WELL-BEING
Economic Cultural and religious Basic Material for
Sociopolitical good life

Health

Security

Good social relations
DIRECT DRIVERS OF CHANGE F’:‘ﬂg""‘ of chokce
Climate change
Nutrient loading
Land use change

Species Introduction
Overexploitation

Spiritual and religious vald
resources Knowledge system

B Education and inspiration

BIODIVERSITY Recreation and aesthetic values
Number Composition
Relative abundance Interactions

REGULATING SERVICES SUPPORTING SERVICES

Invasion resistance Primary production

Herbivory Provision of habdtat

Pollination Nutrient cycling

Seed dispersal Soll tormation and retention
Climate reguiation Production of atmospheric oxygen

Pest regulation Water cycling
Risease regulation
Natyral hazard protection

ECOSYSTEM FUNCTIONS

Biodiversity is affected by drivers of change and also is a factor modifying ecosystem function. It contributes directly and indirectly to the
provision of ecosystem goods and services. These are divided into four main categories by the Millennium Ecosystem Assessment: goods
(provisioning services) are the products obtained from ecosystems; and cultural services represent non-material benefits delivered by eco-
systems. Both of these are directly related to human well-being. Regulating services are the benefits obtained from regulating ecosystem
processes, Supporting services are those necessary for the production of all other ecosystem services.



Environmental Goods and Services
Anthropological Impacts
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- Anthropological Impacts -
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Environmental Goods and Services
Anthropological Impacts

Population Index = 100 in 1970 Beyond the boundaries N
We have already overstepped three of nine planetary boundaries and are at grave risk of transgressing several others
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Risk Analysis and Impacts

Global costs of extreme weather events (Inflation-adjusted)

Annual losses. In thousand million U.S. dollars
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Adaptation and Mitigation Strategies
Step 1: Impact Mapping
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Climatic Zones
Geology
Precipitation
Sea surge
Wetlands
Demographics
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Adaptation and Mitigation Strategies
Step 2: Design for Change
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Buildings are built for 50+

years

Infrastructure is built for 100+

years

The buildings and
infrastructure we build today
have to be robust enough to

withstand expected changes
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Adaptation and Mitigation Strategies

Step 3: Set Goals and Targets

2. Pre-development Metrics and Habitat
Pre-development Metrics™: Basselini Concept
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Existing On-Site Conditions

4. Energy

Pre-development Energy Use Conditions
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Adaptation and Mitigation Strateqgies:
Step 4. Land Use and Ecology Planning
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Adaptation and Mitigation Strateqgies:
Step 5: Green Infrastructure Planning
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Adaptation and Mitigation Strateqgies:
Step 6: Integrate Ecosystems and Architecture
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Adaptation and Mitigation Strateqgies:
Step 7: Strive for Net-Zero Buildings

INTELUGENT CLADDING SYSTEMS HIGH-PERFORMANCE COATINGS LIGHT STRUCTURE HOUS E L IKE A TR E E
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Framework for Resilient Human Settlements
Political Will

* First and
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foremost,
political
commitment
IS a main
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Framework for Resilient Human Settlements
Future-proofing Human Settlements

Slide 20

Improve the understanding of both the processes that
currently influence weather and climate and how
such processes may change with future climates.

Examine potential losses and gains under various
climate scenarios

Integrate climate risks into development planning

Improve understanding of relative contributions of the
mix of biophysical and socio-economic and human
factors to changes and how the people/planet
interface is influenced

Construct the “10-50 Solution” to climate change
(PEW Centre 2005) L

GIR
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Framework for Resilient Human Settlements
Prioritise the Building Sector

* Integrate Approaches
* Combine technical and policy solutions
* Combine engineering approaches and architectural design
* Combine design decisions and building operations
* Combine green building and smart growth concepts

* Take an Expansive View
* Future building construction (LCA, design, deconstruction)
* Use (on site power generation and grid interface)
* Location (urban densities, access to services and
employment)
* Prioritise Building Sector
* Net-Zero Building (energy, water, waste, emissions)
* Re-examine Building Codes (health and safety)

GIR
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Framework for Resilient Human Settlements
Community Empowerment

* Despite dramatic improvements and recognition of
the role of the social sciences and climate change,
much more urgent work is required to help people
live with such risks and adapt to future changes.

* “If we are to ‘live with change’ effectively, we will
need inputs from trans-disciplinary and inter-
disciplinary sciences, as well as from wider civic
soclety, government, non-government and business.
The move for greater community-based efforts must
continue,” (Vogel).

* Promote disaster reduction at local level by enabling

community coping strategies .
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Framework for Resilient Human Settlements
Communicate Effectively

Slide 23

Accessible and effective communication is needed. This relates
to communication in terms of what is meant by climate change
as well as communication about possible impending climate
events and longer-term projection of climate change.

Early warning systems may need a re-orientation that includes
warnings for extremes and shocks as well as enabling actions to
be taken with regard to some of the daily changes that may
accompany climate change.

Information on health status and nutritional information, when
packaged together with information on possible seasonal rainfall
changes, may be required and included into a more flexible

system. . R
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Framework for Resilient Human Settlements
Create Institutional Capacity

Slide 24

Improved institutional designs,
including institutions that enable
better horizontal integration of
iInformation together with traditional
vertical information flows, are being

suggested.

GIR
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Conclusion

A Sustainable City in the Desert Neighborhoods will have Hoie Sneast b domin Streets are laid out at [ St

Promoters of Masdar, a city under construction near Abu distinct huliclngs aiid dargn argled [1at opfitre =

Dhabi, say that it will be the world's first carbon-neutral elements. Masdar Plaza, for Photovoltaic shading. Long. narrow b} ]
city. It will be home to a research institute focused on Sample; Wiliuie B4 ook parics chlekt shd coal

renewable energy and sustainability, and eventually, if all sunshades that open and f the prevailing winds, - . .

goes as planned, to various clean-technology clase automalically at dawn l and assist in

companies, and to a projected 45,000 residents and and dusk, ¥ ventilating the city.

another 45,000 commuters.

'MASDAR HEADQUARTERS
[ Complete this fall [~ Under construction

humanity.

. :

W Old environmental |
) management theories and
practices have no ongoing
value

* Sustainability seeks balance
between people/planet
Narrow streets allow Photovoltaic panels The city is surrounded by A light raif line will pass through the .

.
for some sunlight, power the buildings and recreation areas, power generation center of Masdar, linking it to
but overhangs provide shade to keep facillties, parking garages and downtown Abu Dhabi and providing

create shade roofs cooler, food production areas. transport within the new city.

The surrounding
trees will heip
mitigate windblown
dust and sand.

Phase 1 MASDAR INSTITUTE
The area being completed this fall has some design features common to the entire project.

The wind tower funnels
wind to ventiate a public
square at its base. The
air s cooled with water
sprays.

. .
L
1 Masdar Headquarters.
[ Photovoltaic panels on Masdar Wind cones will
[ covmrwmn 1 1 Headquarters, the city's biggest office provide natural
| building. are expected to produce more ventilation and soft ¢ y
STREET energy than the building consumes. It is daylight to the [ ]
scheduled to be finished in 2013, building’s interior.
z Ll o o oo
Automated transportation
Masdar will be using an
automated system of
electric vehicles, including
passenger cars and freight

trucks. The city's ground
level was elevated 23 feet,
and the vehicles will operate
Automated cars with undemeath,

room for four adults.

————— 125feet ——
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