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IPCC Working Group 2 report

1998 1999 2001

Marrakech & Potsdam
Scoping Meetings

04

1

Vienna

2

Cairns

3

Merida

4

Capetown Shanghai

07

5

Government Review 
of SOD & FGD

Expert Review 
of FOD & SOD

Expert Review of ZOD

ZOD

WG2 report 
published 
mid 2007

03

Lead Author Meetings

Brussels

SPM & TS

FOD SOD FGD

WGI, 2, 3 
Synthesis 
report 
published 
Nov 2007

ZOD = Zero Order Draft 
FOD = First Order Draft
SOD = Second Order Draft
TOD = Third Order Draft



IPCC Working Group 2 report

1500-page report, 75-page Technical Summary (TS) 
and 23-page Summary for Policymakers (SPM) 

Produced over 4 years by about 200 authors, with 
thousands of comments from about 600 expert 
reviewers and 120 government reviewers

Authors’ responses to review comments were 
overseen by 40 review editors 

This is probably the most comprehensive scientific 
review process in the world



IPCC Working Group 2 report

A Plenary Approval meeting was held in Brussels 
from 2-5 April to finalise the SPM and accept the 
underlying report

The SPM was reviewed and revised line-by-line by 
300 delegates from 120 countries, in consultation 
with 40 IPCC Coordinating Lead Authors

100% consensus was required on all wording, so 
flexibility and compromise was needed

The approved SPM can be downloaded from
www.ipcc.ch
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SPM: Observed impacts

Many natural systems are being affected by regional  
climate changes, particularly temperature increases

Enlargement and increased numbers of glacial 
lakes

Increasing ground instability in permafrost 
regions, and rock avalanches in mountain regions 

Changes in some Arctic and Antarctic ecosystems

Increased run-off and earlier spring peak discharge  
in many glacier-fed and snow-fed rivers

Warming of lakes and rivers in many regions, with 
effects on thermal structure and water quality

IPCC 2007



SPM: Observed impacts

Earlier timing of spring events, such as leaf-
unfolding, bird migration and egg-laying 

Poleward and upward shifts in ranges in plant and 
animal species

Poleward shifts in ranges and changes in algal, 
plankton and fish abundance in high-latitude 
oceans

Earlier fish migrations in rivers

IPCC 2007



SPM: Observed impacts

Since 1970 it is likely that human-induced warming 
has had a discernible influence on many physical an d 
biological systems

Most of the observed warming since the mid-20 th

century is very likely due to the increase in 
greenhouse gases from human activities (WG1)

More than 89% of observed changes in physical 
and biological systems since 1970 are consistent 
with the expected response to warming, based on 
more than 29,000 data sets and 75 studies

IPCC 2007



SPM: Observed impacts since 1970

IPCC 2007

Datasets



SPM: Observed impacts

Other effects of regional climate changes on natura l and 
human systems are emerging, although these are more  
difficult to discern due to adaptation and non-clim atic drivers

Earlier spring planting of crops in Northern Hemisp here

Reduced growing season due to warmer and drier 
conditions in the Sahel (Africa)

Greater heat-related deaths in Europe and more infe ctious 
disease vectors in some areas

Building of dams and drainage works to mitigate ris k of 
glacier lake outburst floods

Loss of coastal wetlands and mangroves, and increas ed 
coastal flood damage in many areas, due to sea-leve l rise 
and human development IPCC 2007



SPM: Future impacts

IPCC 2007

More specific information is now available across a  
wide range of systems and sectors

Potential impacts have now been assessed for 
water resources, ecosystems, food & forests, 
coasts, industry & cities, and health 

Negative impacts become more widespread and 
more intense with greater global warming



SPM: Future impacts - water

IPCC 2007

By mid-century, annual-average river runoff and wat er 
availability are projected to increase by 10-40% at high 
latitudes and in some wet tropical areas, and decrease
by 10-30% over some dry regions at mid-latitudes an d 
in the dry tropics

Water supplies stored in glaciers and snow are 
projected to decline

Drought affected areas will likely increase in exte nt

Heavy rainfall events are likely to increase and 
augment flood risk

Risk management practices are being developed in 
some countries



TS: Future impacts - water

IPCC 2007
% change in annual runoff (2081-2100 vs 1981-2000) a veraged over 12 climate models



SPM: Future impacts - ecosystems

IPCC 2007

Resilience of many ecosystems likely to be exceeded   
this century by an unprecedented combination of 
climate change, associated disturbances (e.g. flood , 
drought, fire, ocean acidification) and other chang es 
(e.g. pollution, land-use change)

20-30% of plant and animal species assessed so far 
are likely to be at increased risk of extinction if  global 
warming exceeds 1.5-2.5 oC

Major changes in ecosystem structure and function, 
and species’ interactions and locations, with negati ve 
consequences for biodiversity and ecosystem goods 
and services (e.g. water & food supply) 



SPM: Future impacts – food, fibre, forests

IPCC 2007

Crop productivity is projected to increase slightly at 
mid to high latitudes for local warmings of 1-3 oC 
depending on the crop, then decrease for greater 
warming

Crop productivity is projected to decrease for local 
warmings of 1-2 oC at lower latitudes, e.g. tropics, which 
would increase risk of hunger

Global commercial timber productivity is projected to 
rise modestly in the short to medium term

Adaptations such as altered cultivars and planting 
times would allow cereal yields to be maintained at  or 
above baseline yields for modest warming



SPM: Future impacts - coasts

IPCC 2007

Increasing risks due to climate change and sea leve l 
rise, exacerbated by increasing human-induced 
pressures on coastal areas, e.g. development

Increases in sea surface temperature of 1-3 oC are 
projected to result in more frequent coral bleachin g 
events, and widespread mortality, unless there is 
thermal adaptation by coral

Many millions of people are projected to be flooded  
every year due to sea level rise by the 2080s. The 
numbers affected will be largest in the mega-deltas  of 
Asia and Africa. Small islands are highly vulnerabl e

Adaptation will be more challenging in developing 
countries than developed countries due to constrain ts 
on adaptive capacity



TS: Future impacts - coasts

IPCC 2007

Relative vulnerability of coastal deltas as indicat ed by the population 
potentially displaced by current sea level trends t o 2050

Extreme: > 1 million, High: 50,000 to 1 million, Me dium: 5,000 to 50,000.



SPM: Future impacts – industry & cities

IPCC 2007

Most vulnerable industries and cities are generally  
those in coastal and river flood plains, those with  
climate-sensitive resources and those in areas pron e 
to extreme weather events

Poor communities are highly vulnerable since they 
tend to have limited adaptive capacity and are more  
dependent on climate-sensitive resources such as 
local water and food supplies

Climate impacts spread from directed affected areas  
and sectors to other areas and sectors through 
extensive and complex linkages



TS: Future impacts – industry & cities

IPCC 2007



SPM: Future impacts - health

IPCC 2007

Increases in malnutrition, with implications for ch ild 
growth and development

Increased deaths, disease and injury due to heat 
waves, floods, storms, fires and droughts

Fewer deaths from cold exposure

Increased burden of diarrhoeal disease

Increased frequency of cardio- respiratory disease due 
to higher concentrations of ground-level ozone

Altered spatial distribution of some infectious dis ease 
vectors

Impacts depend on education, health care, public 
health infrastructure and economic development



TS: Future impacts - health

IPCC 2007



SPM: Responding to climate change

IPCC 2007

Some adaptation is occurring now but on a limited 
basis

Adaptation will be necessary to address impacts 
resulting from the warming which is already 
unavoidable due to past emissions

A wide array of adaptation options is available, bu t 
more extensive adaptation than is currently occurri ng 
is required to reduce vulnerability

• Technological, e.g. desalination

• Behavioural, e.g. food & recreational choices

• Managerial, e.g. farm practices

• Policy, e.g. planning regulations



SPM: Responding to climate change

IPCC 2007

There are formidable environmental, economic, socia l, 
informational, attitudinal and behavioural barriers  to 
implementation of adaptation

For developing countries, availability of resources  and 
building adaptive capacity are very important

Adaptation alone is not expected to cope with all t he 
projected impacts of climate change, especially ove r 
the long term

Many impacts can be avoided, reduced or delayed by 
mitigation (net emission reductions)

A portfolio of adaptation and mitigation measures c an 
diminish the risks associated with climate change



CSIRO: Responding to climate change

Almost certain

Highly likely

Least likely

Low  probability, extreme outcomes

Damage to the
most sensitive,
many positives

Increased
damage to

many systems,
fewer positives

Considerable
damage to

most systems

Moderately
likely

Probability Consequence

Vulnerable to
current climate

Happening
now

Risk  = probability x consequence

Adaptation & mitigation are complementary. Adaptati on manages 
unavoidable warming & gives earlier benefits, while  mitigation helps 
to avoid larger rates of warming and bigger impacts
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IPCC Working Group 2 report: 20 chapters
Observed changes & responses in natural & managed s ystems

New assessment methods & future conditions

Fresh water resources & management
Ecosystems

Food, fibre & forest products

Coastal systems & low-lying areas

Industry, settlement & society
Human health

Africa

Asia
Australia & New Zealand

Europe

Latin America

North America
Polar regions

Small islands

Adaptation practices, options, constraints & capaci ty
Links between adaptation & mitigation

Key vulnerabilities and risk

Perspectives on sustainability



13 Australian Coordinating Lead Authors, Lead Authors & Review Editors

Ch 2: Roger Jones (CSIRO)

Ch 5: Mark Howden (CSIRO)

Ch 6: Colin Woodroffe (Uni of Wollongong), Roger  MacLean  (Uni of NSW)

Ch 8: Tony McMichael (Aus National Uni)
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Ch 15: Harvey Marchant (Aus Antarctic Div’n)

Ch 16: Roger MacLean (Uni of NSW)

Ch 19: Barrie Pittock (CSIRO), John Zillman (Bureau of Met)

IPCC Working Group 2 report : Aussie input

Plus a host of Contributing Authors



Observed changes in Australia

IPCC 2007

Regional climate change has occurred

Since 1950, there has been a 0.7 oC warming, with 
more heat waves, fewer frosts, more rain in north-
western Australia, less rain in southern and easter n 
Australia, an increase in the intensity of Australi an 
droughts and a rise in sea level of about 70 mm



Observed changes in Australia

• Australia is already experiencing impacts from rece nt 
climate change : These are now evident in increasing 
stresses on water supply and agriculture, changed 
natural ecosystems and reduced seasonal snow 
cover 

• Ongoing vulnerability to extreme events:
demonstrated by substantial economic losses 
caused by droughts, floods, fire, tropical cyclones  
and hail 

• Some adaptation has already occurred in response to  
observed climate change : Examples come from 
sectors such as water, natural ecosystems, 
agriculture and coasts 

IPCC 2007



Water resources adaptation in Australia

IPCC 2007

Gov’t Strategy Investment 
Australia Drought aid payments to rural 

communities 
US$0.7 billion from 2001-
2006  

Australia National Water Initiative, supported 
by the Australian Water Fund 

US$1.5 billion from 2004-
2009 

Australia Murray-Darling Basin Water 
Agreement  

US$0.4 billion from 2004-
2009 

Victoria Melbourne’s Eastern Treatment 
Plant to supply recycled water 

US$225 million by 2012 

Victoria New pipeline from Bendigo to 
Ballarat, water recycling, 
interconnections between dams, 
reduce channel seepage and 
conservation measures 

US$153 million by 2015 

Victoria Wimmera Mallee pipeline 
replacing open irrigation channels 

US$376 million by 2010 

NSW NSW Water Savings Fund supports 
projects which save or recycle 
water in Sydney.  

US$98 million for Round 3, 
plus more than US$25 
million to 68 other projects.  

Qld Qld Water Plan 2005-2010 to 
improve water use efficiency and 
quality, recycling, drought 
preparedness, new water pricing 

Includes US$182 million for 
water infrastructure in SE 
Qld, and US$302 million to 
other infrastructure programs.  

South 
Australia 

Water Proofing Adelaide project is 
a blueprint for the management, 
conservation and development of 
Adelaide’s water resources to 2025.  

N/A 

WA State Water Strategy (2003) and 
State Water Plan (proposed). 
WA Water Corporation doubled 
supply from 1996-2006  

US$500 million spent by WA 
Water Corporation from 
1996-2006, plus US$290 
million for the Perth 
desalination plant 



Future impacts

Allen Consulting Group (2005)



Future impacts - climate

The climate of the 21st century is virtually 
certain to be warmer with changes in 
extreme events

Heat waves and fires are virtually certain 
to increase in intensity and frequency  

Floods, droughts and storm surges are 
very likely to become more frequent and 
intense, and snow and frost are very likely 
to become less frequent 

Large areas of mainland Australia are 
likely to have less soil moisture

IPCC 2007



Future impacts - water

• As a result of reduced precipitation 
and increasing evaporation, water 
security problems are projected to 
intensify by 2030 in southern and 
eastern Australia

• 0-45% less flow in Victorian 
catchments by 2030

• 14% less flow in south-western 
Australia by 2030

• 10-25% less flow in the Murray 
Darling Basin by 2050

• 7-35% less flow into Melbourne 
dams by 2050 IPCC 2007



Future impacts - ecosystems

• Significant loss of biodiversity is 
projected to occur by 2020 in 
some ecologically-rich sites, 
including the Great Barrier Reef 
and Queensland Wet Tropics
� By 2020, bleaching and damage to the 

Great Barrier Reef equivalent to that in 
1998 and 2002 in up to 50% of years

• Other sites at risk include 
Kakadu wetlands, south-west 
Australia, alpine areas and sub-
Antarctic islands
� By 2050, 80% loss of freshwater 

wetlands in Kakadu for a 30 cm sea 
level rise

IPCC 2007



Future impacts – agriculture & forestry

• Production from agriculture & forestry is 
projected to decline by 2030 over much 
of southern & eastern Australia due to 
increased drought & fire
� By 2030, grape price per tonne drops 4-10% in 

the Yarra Valley and 16-52% in the Riverina

� Cattle tick infestation is projected to increase 
30% by 2030 

� By 2070, south-western wheat regions are likely 
to have significant yield reductions while north-
eastern wheat regions are likely to have 
moderate increases in yield 

� Where trees are not water-limited, warming 
expands the growing season in southern 
Australia, but this may be offset by pest damage, 
reduction in average run-off and increased fire 
risk, whilst increased rainfall intensity is likely to 
exacerbate soil erosion problems IPCC 2007



Future impacts - coasts
• Ongoing coastal development and 

population growth, in areas such as 
Cairns and southeast Queensland, are 
projected to exacerbate risks from sea-
level rise and increases in the severity 
and frequency of storms and coastal 
flooding by 2050
� At Collaroy/Narrabeen beach (NSW), a sea-

level rise of 0.2 m by 2050 combined with a 
50-year storm event leads to coastal 
recession exceeding 110 m, causing losses
of $245 million 

� By 2025, sand replenishment on the 
Adelaide metropolitan coast increases by at 
least US$0.94 million per year 

� In the next 50-100 years, 21% of the 
Tasmanian coast is at risk of erosion and 
significant recession

� The area of Cairns at risk of inundation by a 
1 in 100 year storm surge is likely to more 
than double by 2050

IPCC 2007



Future impacts – industry & cities

� Greater risk of damage has implications for property 
values & insurance

� Road maintenance costs up 30% by 2100

� Inadequate dam storage during droughts

� Inadequate stormwater capacity during floods

� Increased peak energy demand for air conditioning 

� Reduced energy demand for heating

� Reduced water supply for coal-fired power stations

� Greater demand for emergency services due to more 
extreme weather

� Some tourist destinations may benefit from drier and 
warmer conditions, offset by more extreme weather 
and less snow for skiing

Risks to major infrastructure are likely to increas e. 
By 2030, design criteria for extreme events are 
very likely to be exceeded more frequently. Risks 
include failure of floodplain protection and urban 
drainage/sewerage, increased storm and fire 
damage, and more black-outs

IPCC 2007



Future impacts - health
• Greater heat stress & deaths

� Warming and population growth may 
increase heat-related deaths in those 
aged over 65 from 1115 per year at 
present in Adelaide, Melbourne, Perth, 
Sydney & Brisbane to 2300-2500 per year 
by 2020, & 4300-6300 per year by 2050

• Mosquito borne diseases likely to move 
south

� Dengue Fever: an additional 0.1-0.3 
million exposed in 2020, and 0.6-1.4 
million in 2050

• More food-borne and water-borne 
diseases

• Uncertain impacts on air pollution and 
respiratory disease

IPCC 2007



Implementation of 
adaptation measures

Knowledge, Data, Tools
e.g. integrated assessment models 

Evaluation & 
Monitoring for 
feedback and change

“Mainstreaming”
adaptation

into plans, policies, strategies

Risk 
Assessments
e.g. coastal flood risk

Awareness Raising & 
Capacity Building

Adaptation: a dynamic process

. 

This process requires 
participation of the 
community, government, 
industry & scientists at 
most stages

IPCC 2007



Adaptation: options for water

Include climate change risks in supply and demand p lanning

Adaptation options include

• Reduce demand

� Water conservation

� Pricing incentives & rebates

� Improve water use efficiency

• Increase supply

� Recycling

� Desalination

� Rain-water tanks

� Expansion of water markets & water trading

� More flexible arrangements for water allocation

� Reduce leakage and evaporative loss from irrigation channels



Adaptive capacity

Vulnerability is likely to increase in many sectors , but this 
depends on adaptive capacity

Most human systems have considerable adaptive capac ity:
The region has well developed economies, extensive 
scientific and technical capabilities, disaster mit igation 
strategies, and biosecurity measures. However, there  are 
likely to be considerable cost and institutional co nstraints 
to implementation of adaptation options. Some Indig enous 
communities have low adaptive capacity 

Natural systems have limited adaptive capacity: Projected 
rates of climate change are very likely to exceed r ates of 
evolutionary adaptation in many species. Habitat lo ss and 
fragmentation are very likely to limit species migr ation in 
response to shifting climatic zones

IPCC 2007



Vulnerability for key sectors

IPCC 2007



Vulnerability hot spots

IPCC 2007



Research priorities
• Further assessment of impacts of climate change and  vulnerability for 

water, ecosystems, agriculture, oceans, fisheries, settlements, 
infrastructure, tourism and climate surprises

• Fostering the process of adaptation to climate chan ge

� identification of mechanisms that governments might use to reduce 
vulnerability

� better understanding of societal preparedness and the limitations and 
barriers to adaptation 

� better definition of costs and benefits of adaptation options, including 
benefits of impacts avoided, co-benefits and side effects  

� analyses of various options for social equity and fairness, the impacts of 
different discount rates, price incentives, delayed effects and inter-
generational equity

• Assessing risks and opportunities of climate change  for different 
emission scenarios 

• Analysing global trade, immigration and security im plications


