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Trandlating changesin climate variablesinto impacts that matter to you

Climate models provide projections of how various aspects of the climate are likely to change in the
future as a result of increased levels of greenhouse gases in the atmosphere. However, the actual
impacts that you or your organisation may experience may not be directly related to the data produced
from the models. For example, the risk of flooding usually goes up if more annual rain is projected,
but exactly how much depends on how intense individual storms are, and how run-off occurs on
particular landscapes. Similarly, plant growth is affected in complex ways by the change in amount
and timing of rainfall, average and extreme temperatures, as well as ther@&nt of the

atmosphere itself.

The Climate Summariggovided through the Regional Climate Explorer do some interpretation for
you — for example they summarise not only changes in mean annual temperatures and rainfall, but the
resulting effects in different seasons, on temperature and rainfall extremes, sea level rise, fire weather,
humidity, solar radiation and evaporation. These variables and some others can also be found in the
more detailed projections found under the Climate Future tool. A number of other tools — Extremes
Data Explorer, Marine Explorer, and Thresholds Calculator — look at some interpreted changes.

But many impacts are not further derived. To find out about these, you will need to search other
sources, or get an analysis done specially; however, do not rush into this until you have carried out
some adaptation planning (e.g. Scan and perhaps Portfolio yolegentify where your risks really

need more information.

Here is a simple list of many of the general types of changes that different regions may experiences,
and examples of the types of possible flow-on impaBeslow this table, you'll find some more
integrated specific examples. Then in the appendix there are two pictures from the latest IPCC report
that puts what is happening in Australia into a global context, which may stimulate thoughts on how

happenings elsewhere in the world might affect your operations here

Direct climate changes

Derived climate-related chan

ges Examples of flow-on impacts

Mean Temperature
Maximum Temperature
Minimum Temperature
Rainfall

Rainfall in different seasons
Solar Radiation
Evapotranspiraton?

Wind Speed

Relative Humidity

Extreme Temperature
Extreme Rainfall
Drought

Coldest Night

1-in-20 yr Coldest Night
Hottest Day

1-in-20 yr Hottest Day
Wettest Day

1-in-20 yr Wettest Day
Sea-level rise

Sea surface temperature
Salinity

Acidification

Fire weather

Coastal inundation risk
Infrastructure damage
Heatwave mortalities
Transformer failures

School or worksite closures
Crop growth

Change in growing seasons
Biodiversity change
Changing invasive species
Damage from extreme winds
Flood risk

Bushfire frequency

Food security

Water supply security

These are the sorts of
information that come direct
from a climate model; you
will find these, in different
forms, through the tools on
this website (see Data
Explorers).

To obtain these forms of the
data, often the original model
outputs must be analysed in
different ways, or ‘downscaled’
even so, you will find some
information on many of these g
the website (see Data
Explorers: Marine Explorer,
Extremes Explorer for some of
these).

These impacts generally require furth
analysis to combine variables or to
look at interactions with other trends
like urban development or land use
change to get detailed quantitative
nimpacts; however, you can often mak
sensible assessments of the general
ways in which changes will affect yol
organisation from past experience
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without much more analysis.
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What climate change meansfor Australia

Climate change will lead to considerable risks to assets and productivity in a number of regions and
secbrs, which will impact on communities. Although human impacts of climate change can be both
negative and positive (for example, hotter, wetter climates in certain areas of the world may improve
food production in the short to medium term), numerous studies suggest that the current and future
impacts of climate change on human society will continue to be overwhelmingly negative.

It is important to understand how climate change may impact on society. Here are three examples of
potential changes and their impacts to illustrate the large scale nature of climate impacts for society.

Warming temperatures. As the climate \&@rms, it changes the natureraihfall, evaporation, snow,
stream flow and other factors that affect water supply and quality. Freshwater resources are highly
sensitive to vaations in weather and climat@ areas where the amount of water in rivers and
streams depends on snow melarmer temperatures incredbe amounbf precipitation falling

as ran rather than as snow, causing the annual spring peak in water runoff to occur earlier in the year.
This can lead to an increased likelihood of winter flooding and reduced late summer river flows.
Warmer water temperatures also affect water quality and accelerate water pollution. Additionally, as
tempeatures increase, evaporation increases, sometimes resultivay@droughts.
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Some tudies have shown that warming temperatures are likely to increase heat-related deaths,
bushfires and the extent of dengue fever. While others have shown how warming temperatures affect
ocean temperatures, current patterns, and marine ecosystems.
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Sea level rise: Coastal and low-lying areas (where a majority of the population now lives) are exposed
to increasing risks due to sea level rise. In a coastal area, there may be more frequent inundation of
coastal infrastructure, increased damage costs to households, more regular disruption to service
delivery in areas affected by flooding, loss of natural ecosystems, possible reduced access to
affordable insurance cover, loss of public and private land through erosion, and greater expenditure on
asset repair and maintenance. In a number of coastal areas, climate change is likely to require
investment in protective works and asset strengthening, or in planned retreat. Rising sea levels may
also cause saltwater to enter into fresh underground water and freshwater streams, reducing the
amount of freshwater available for drinking and farming.
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Extreme events. Climate change projections show a marked trend towards more variable and
anomalous weather, leading to an increase in the number and severity of extreme weather events such
as floods and drought. This trend towards more variability and fluctuation is perhaps more important,

in terms of its human impact, than that of gradual and long-term changes. Tropical cyclones and
severe storms are likely to increase in intensity as a result of climate change, affecting communities in
tropical areas. This could put some of Australia's tropical centres like Cairns, Broome, Darwin and
Townsville, as well as remote communities, at considerably increased risk. Indigenous communities

in remote areas will be particularly affected due to existing economic, housing and health

vulnerability. There may also be effects on human health, as tropical storms can lead to drastic,
though temporary, changes in temperature and flash floods that allow for greater disease transmission.
Floods and droughts can also lead to large impacts on agricultural productivity and food security.

to
of

0% over
rices




W

il
l H/////////////////

W
W
S

IMPACTS & ADAPTATION
INFORMATION
— FOR AUSTRALIA’S NRM REGIONS

CLIMATE

CHANGE

IN AUSTRALIA

&
n\\\\\\\\\\\\\\\

(il

7

APPENDIX 1: The following 2 figures are drawn from the IPCC’s 2014 Summary for Policy-makers.

They are very high level but they may help trigger your thoughts about:
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key areas of risk (and opportunity) and how these may vary across the world (Figure SPM 8),

perhaps including how relevant international value chains may be affected
key approaches to adaptation or risk treatment (Table SPM.3), showing their diversity.
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Table 5PM.3 | Approaches far managing the risks of climate change through adaptation. These approaches should be considered overlapping rather than
discrete, and they are often pursued simultaneously. Bxamples are presented in no spedfic order and can be relevant to more than one category. [Table 4.2/

Overlapping

Approaches CamRGory Examples
Human Improved accass to education, nutrition, health facilities, enerqgy, safe housing & sattlernent structures,
developmant & social support structures; Reduced gander inequality & marginalization in othar farms,

Improved access to & control of local resources; Land tenure; Disaster risk reduction; Social safety nets

Poverty alleviation & social protection; Insurance schemas,

Incorme, asset & Nvelihood diversification; Improved infrastructure; Access to technology & decision-
Livelihood security making fora; Increased decision-making power; Changed cropping, livestock & aquaculture practices;
Relianca on sodal networks.

Early warning systems; Hazard & vulnerability mapping; Diversifying water rasources; Improved

gl?ﬁsmégétﬁ drainage; Floed & cyclone shelters; Building codes & practices; Storm & wastewater maragement;
i Transport & road Infrastructure improvemants.
Maintaining wetlands & urban green spaces; Coastal afforestation; Watershed & resarvoir
Ecosystem management; Reduction of other stressors on ecosystems & of habitat fragmentation; Maintenanca
management of genetic diversity; Manipulation of disturbance regimes; Community-based natural resourca

managemant.

Prowvisioning of adequata housing, infrastructure & sarvices; Managing develepmant in flood prone &
ather high risk areas; Urban planning & upgrading programs; Land zoning laws; Easements; Protectad
areas.

Engineered & built-environment option s: Sea walls & coastal protaction structures; Hood levees;
Water storage; Improved drainage; Flood & cyclone shelters; Building codes & practices; Storm &
wastewater management; Transport & road infrastructure improvertents; Fleating houses; Power plant
& elactricity grid adjustments.

Technological options: New crop & animal varieties; Indigensus, traditional & local knowledge,
technologies & methods; Effident irigation; Water-saving technologles; Desalinisation; Consenation
agriculture; Foeod storage & preservation fadlities; Hazard & wulnerability mapping & monitoring; Early

warning systems; Building Insulation; Mechanical & passive cooling; Technology developmeant, transfar
Structuralphysical | & diffusion.

Ecosystem-based options: Ecological restoration; Soil conservation; Afforestation & reforestation;
Mangrove consenation & replanting; Green infrastructure (e.g., shade trees, green roofs); Controlling
overfishing; Asharies co-management; Assistad species migration & dispersal; Ecological corridors;
Seed banks, gena banks & other ax s'fu conservation; Community-based natural resource management.

Spatial or land-use
planning

Vulnerability & Exposure Reduction

through development, planning & prmctices including many bw-regrets measures

Services: Social safety nets & social protection; Food banks & distribution of food surplus; Municipal
services including water & sanitation; Vaccination programs; Essential public health services; Enhancad
emergency medical services,

Economic options: Anancial incentives; Insurance; Catastrophe bonds; Payments for ecosystem
services; Pricing water to encourage universal provision and careful use; Microfinance; Disaster
contingancy funds; Cash transfers; Puldic-privata parmarships.

Adaptation

Including Incremental & transformational adjustments

Laws & regwlations: Land zoning laws; Bullding standards & practices; Easements; Water rgulations
& agreerments; Laws to support disaster risk reduction; Laws to encourage insurance purchasing;
Dafined proparty rights & land tenure security; Protected areas; Fishing quotas; Patent pools &

Institutional technology transfer

National & government policies & programs: National & regional adaptation plans induding
malnstreaming; Sub-national & local adaptation plars; Ecenomic diversification; Urban upgrading
programs; Municipal water management programs; Disaster planning & preparadness; Integrated
water resource management; Imtegrated coastal zone management; Ecosyster-based management;
Community-based adaptation.

Educational options: Awarenass raising & integrating Into education; Gendar equity in education;
Extension services; Sharing indigenous, traditional & lecal inowladae; Participatory action ressarch &
social leaming; Knowledge-sharing & learning platforms,

Informational options: Hazard B wuilnerability mapping; Early waming & response systems;
Social Systematic monitoring & remate sensing; Climate servicas; Use of indigencus climate obsarvations;
Participatory scenario developmant? Integrated assassments,

Behavioural options: Household preparation & evacuation planning; Migration; Sofl & water
corservation; Storm drain clearance; Livelihood diversification; Changed cropping, livestock &

aquacultura practices; Reliance on sodal networks.

Pracrical: Social & technical innovations, behawioural shifts, or institutional & managerial changes that
produce substantial shifts in outcomes,

Politi cal: Political, social, cultural & ecological decisions & actions consistent with raducing

Spheres of change wulnerability & risk & supporting adaptation, mitigation & sustainable development.

Personal: Individual & collective assumptions, beliefs, values & worldviews influendng climate-change
[esponsas,

Transformation

(The full Summary may be found on line at: https://www.ipcc.ch/pdf/assessment-
report/ar5/syr/AR5 SYR _FINAL SPM.pdf).






