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Preface
The Climate Council is an independent, non-profit organisation funded 
by donations from the public. Our mission is to provide authoritative 
expert information to the australian public on climate change. 

The science is in and defence forces are resolute. Climate change will 
increase sea-level rise, drive up global temperatures and increase the 
frequency and intensity of extreme weather events. These impacts will limit 
the availability of food and water, undermine human health and devastate 
infrastructure and economies. This, in turn, could exacerbate existing 
tensions, increase societal instability, drive large scale migration and be 
a trigger for violent conflict. This is why military forces, and the security 
sector more broadly, are labelling climate change a “threat multiplier”. 
extreme weather events have direct implications for military preparedness 
and the ability of the military to sustain itself, whilst greater instability, 
conflict and climate-induced migration will shape the types of roles and 
missions that militaries will conduct in the future. 

From mainstreaming climate change into national military planning, to 
appointing senior military authorities to lead on climate change within the 
defence force, the uK and uS governments have directed their militaries 
to rapidly prepare for climate change and its impacts. yet Australia 
continues to lag behind its military allies, taking comparatively little action 
on climate change and only fleetingly acknowledging climate change in 
public documents like Australia’s defence White Paper. outside of defence, 
there are few academic or scientific publications that unpack the security 
implications of climate change and what this means for the AdF. 

This lack of action and research is particularly troubling as an unprepared 
and uninformed defence force exposes Australia’s soldiers, sailors and 
airmen, and Australians more broadly, to the considerable strategic risk and 
uncertainty that climate change brings. This is why the Climate Council 
has brought together leading climate scientists with renowned defence 
experts to create an up-to-date and scientifically robust report on climate 
change, security and what this means for Australia’s defence Force. The 
links between climate change, food, water, health, migration and conflict 
are complex and interrelated. This report lays out a simple roadmap to 
demonstrate some of the connections between these challenges and the 
significant steps our military allies are taking to be prepared. 
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Climate change is a security 
threat. Climate change poses a 
significant and growing threat 
to human and societal well-
being, threatening food, water, 
health and national security.

 › Food security. The 2008 food 

crisis increased the number 

of undernourished people 

worldwide by 75 million. The 

cost of wheat increased by 127%, 

rice by 170% and maize by 300%. 

By increasing the frequency 

and severity of droughts in 

important food producing 

regions, climate change was a 

key factor in the crisis.

 › Water security. Climate change 

will significantly affect the 

accessibility and availability of 

freshwater resources. rising 

sea-levels can result in saltwater 

intrusion of coastal acquifers, 

while rainfall patterns are 

changing worldwide.

 › Extreme weather. Climate 

change is increasing the 

frequency and severity of 

many extreme weather events. 

These events affect individuals 

and societies through the 

displacement of people,  

damage to critical 

infrastructure, and damage  

to health and livelihoods. 

Global military forces are 
labelling climate change a 
“threat multiplier”.

 › The impacts of climate change 

can exacerbate other stresses, 

like poverty, economic shocks 

and unstable institutions, to 

make crises worse. For instance, 

increasing extreme weather 

events can reduce the availability 

of food. extreme weather and 

water scarcity contributed to 

soaring food prices, which saw 

food riots erupt across Africa 

and the middle east in 2008. 

rising food prices in 2011 have 

also been identified as one of 

the factors that destabilised the 

middle east, leading, for example, 

to the “Arab Spring”.

 › Climate change can worsen 

tensions and increase the risk 

of conflict between states as 

sea-level rises, coastlines retreat 

and the eventual submergence 

of small low-lying islands affect 

maritime boundaries and 

exclusive economic zones where 

natural resources are located. 

 › leading international 

organisations and defence 

forces around the world, from 

the Pentagon to nATo  

member states and now the 

G7, have all identified climate 

change as a significant threat 

to national security.

Climate change puts the 
Australian Defence Force  
under pressure.

 › Australia and the Asia-Pacific 

region are vulnerable to 

climate change with over half 

of the world’s natural disasters 

occurring in the Asia-Pacific 

region last year. The AdF will 

increasingly be called upon to 

deliver humanitarian assistance 

in response to extreme weather 

and its impacts both at home 

and overseas. in serious 

cases the AdF may need to 

coordinate with other countries 

to provide assistance. 

 › extreme weather could also 

affect the AdF’s readiness 

and capability by disabling 

critical military and civilian 

infrastructure at times when 

rapid mobilisation is needed. 

defence property (military 

bases) are also at risk from sea-

level rise and extreme weather. 

 › rising temperatures and more 

frequent and intense heatwaves 

will have implications for the 

health of Australia’s military 

personnel when undertaking 

training and conducting 

military exercises. 
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key findings

The UK and US militaries 
are rapidly preparing for 
climate change while  
Australia lags behind.

 › Governments in the uK and 

uS have taken significant 

legislative and strategic 

steps to ensure that climate 

change is integrated into 

defence planning. The uS has 

mandated that their military 

forces address the risks of 

climate change as a routine part 

of all mission planning.

 › in Australia, comparatively 

less action is being taken by 

the Government to ensure the 

Australian defence Force is 

prepared for the security risks 

posed by climate change.

 › increasingly, Australia is out  

of step with its allies in 

preparing for climate change, 

exposing Australian soldiers, 

sailors and airforce personnel, 

as well as Australia more 

broadly, to the considerable 

strategic risk and uncertainty 

climate change brings.

Strong action to reduce 
greenhouse gas emissions  
is critical for limiting the 
security implications of a 
changing climate.

 › Global emissions must start 

tracking downward this decade 

if there is to be a chance of 

keeping the warming of the 

planet to below 2°C, and 

limiting the severity of climate 

change and its implications  

for security. 

 › We must adapt to the  

inevitable changes that are 

already occurring while 

working hard to minimise the 

long-term changes, some of 

which could be massive, abrupt 

and disruptive.

4 5

climatecouncil.org.au

v



Introduction 
There is now a vast body of scientific 
evidence that climate change 
is having ever more negative 
impacts on human society and the 
environment (IPCC 2013; 2014). 
Climate change is increasing the 
frequency and severity of many 
extreme weather events in Australia 
and around the globe. While there 
has been considerable focus on 
how these changes are affecting 
our natural environment, water, 
economy, agriculture and health, 
much less attention has been 
focused on the ways in which 
climate change can act as a threat 
multiplier, with significant national 
and regional security implications. 

Analysis shows that climate change is 

already contributing to increases in the 

forced migration of people within and 

between nations, as well as playing a role in 

heightening social and political tensions, 

flowing onto conflict and violence. Analyses 

of recent global crises, such as the 2008 food 

crises demonstrate how climate change 

interacts with other, multiple stresses to 

make crises worse - climate change is a 

threat multiplier, exacerbating threats from 

other causes. 

leading security institutions and defence 

forces around the world, from the Pentagon 

to the uK military, have identified climate 

change as a significant threat to national 

security that requires immediate action by 

governments and military institutions alike. 

President obama stated in a 2015 address 

to the uS coastguard, ‘climate change 

constitutes a serious threat to global security, 

an immediate risk to our national security…

and make no mistake, it will impact how our 

military defends our country’. The security 

implications of climate change have been 

considered by the united nations Security 

Council (unSC) and General Assembly, 

assessed by the intergovernmental Panel on 

Climate Change (iPCC), and identified as a 

security concern by the north Atlantic Treaty 

organisation (nATo) and The Group of 7 (G7) 

member nations.

Security sector experts identify climate 

change as a significant risk in three ways. 

Firstly, climate change can influence 

a country’s security environment by 

exacerbating economic and political 

problems within and between countries. 

Secondly, it can alter the types of roles and 

missions militaries need to undertake. For 

example, increases in the frequency and 

intensity of extreme weather events and 

the resulting destruction will place more 

pressure on militaries to provide disaster 

relief and humanitarian assistance. Finally, 

climate change can limit military readiness 

and burden the military before it moves into 

action. military preparedness may be  

eroded through the impact that climate 

change is likely to have on defence 

infrastructure through sea-level rise, 

extreme heat, storm surges and drought. 

Australia’s key strategic military allies, the 

united States and the united Kingdom, 

have taken significant steps to identify and 

respond to climate change and its impacts. 

uS legislation requires the uS military to 

assess the risks of climate change for current 

and future missions, and the uK ministry 

of defence appointed a Climate and energy 

Security envoy in 2009 to act as the nation’s 

‘voice on climate security.’ 

despite some steps already being taken by 

the Australian defence Force (AdF), such as 

launching the Global Change and energy 

Sustainability initiative in 2011, there has 

been very limited public acknowledgement 

1 Be PrePared: 
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of climate change by senior military leaders 

and only very brief acknowledgement of its 

security implications in defence strategy 

documents. overall, comparatively little 

action is being taken to ensure the AdF 

is prepared for the risks posed by climate 

change. This is particularly concerning 

because Australia and the Asia-Pacific are 

on the frontline of climate change and its 

impacts. increasingly this is leaving the 

AdF out of step with its allies, and exposing 

Australia’s soldiers, sailors and airforce 

personnel, and the broader public, to the 

considerable strategic risk and uncertainty 

that climate change brings. 

This report outlines the most up-to-date 

climate observations and projections, both 

globally and for Australia, before describing 

how climate change poses significant 

risks for human and societal well-being by 

changing the availability of food and water, 

and through the increase in frequency, 

intensity and severity of extreme weather 

events, all of which have implications for 

human health. it considers how these risks 

to human and societal well-being can 

worsen existing threats, by increasing the 

forced migration of people and exacerbating 

conflict. it then provides an overview of the 

implications of climate change for the AdF. 

This report concludes by comparing the 

response of the Australian military with that 

of the uS and uK. 

ultimately, climate change represents a 

potentially catastrophic shift in the planetary 

life support system that has supported human 

existence and development since modern 

humans evolved some 200,000 to 250,000 

years ago. Climate change is far more than 

just an environmental issue; it fundamentally 

changes our relationship with food and water, 

which is essential for our well-being and for 

the viability of nearly all other forms of life. 

We have collectively built and optimised 

all of human civilisation for the relatively 

stable climate that has existed for thousands 

of years, starting at the end of the last ice 

age. That climate is now changing rapidly. 

We must adapt to the inevitable changes 

that are already occurring while working 

hard to minimise the long-term change, 

some of which could be massive, abrupt and 

disruptive to a planet currently carrying over 

7.3 billion people, all of whom want, expect, 

and have a right to a decent and safe standard 

of living. We will need to meet the challenge 

of climate change in a context of existing 

regional, political and ethnic tensions, an 

ever-increasingly globalised society, and 

one that is becoming more interconnected 

by the month. Climate change is one of the 

largest long-term, global challenges humans 

have ever faced in the history of civilisation. 

The implications for the security sector and 

defence forces are formidable.

Whilst defence forces can prepare for the 

potentially catastrophic risks posed by 

climate change, they cannot solve the 

problem alone. As a nation we must join 

the global effort to substantially reduce 

carbon emissions by rapidly replacing 

fossil fuels with renewable energy sources, 

and eliminating emissions elsewhere in 

the economy. if we are to reduce risks to 

our security, we must limit the impacts of 

climate change. 

Climate change is one of the largest long-
term, global challenges humans have ever 
faced in the history of civilisation. The 
implications for the security sector and 
defence forces are formidable.
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Human activities, primarily the 
emission of greenhouse gases 
from the burning of coal, oil and 
gas, are driving many changes 
to the climate system. Observed 
changes in climate around the 
globe, including in Australia and the 
Asia-Pacific region, include a clear 
warming trend, rising sea-levels 
and an increase in the frequency 
and severity of many extreme 
weather events. 

1.1. Introduction

Figure 1: human activities, primarily the emission of greenhouse gases, are driving many changes to the climate system. 

The burning of coal, 
oil and gas, are driving 
many changes to the 
climate system.
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The world’s ten warmest years on 
record have occurred since 1998.

the 38th year in a row with above-
average temperatures and the July 
2014 to June 2015 period has been 
the warmest 12-month period in 
the 136-year period of temperature 
records (NASA 2015; NOAA 2015a; 
NOAA 2015b). 

The Earth has been experiencing a 
pronounced warming trend since 
the mid-20th century, with 2014 
the warmest year ever since global 
records of surface temperature 
began in 1880. The world’s ten 
warmest years on record have 
occurred since 1998. 2014 was 

1.2. Observed Changes 
in Global Climate

Figure 2: A floodway shimmers in the heat in Ashburton, Western Australia.
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Figure 4: Arid soils in mauritania, Africa. The frequency and intensity of drought has likely increased in the mediterranean 
and West Africa.

Global precipitation patterns are also 

changing (Figure 3), with some areas 

receiving more rain, some areas less and the 

timing of rainfall changing in many regions. 

A significant increase in precipitation has 

been observed over the northern mid-

latitudes since 1901, and especially since 1951. 

1901 - 2010 1951 - 2010

10050251052.50-2.5-5-10-25-50-100

OBSERVED CHANGE IN ANNUAL PRECIPITATION OVER LAND

(mm yr1 per decade)

Figure 3: maps of observed precipitation change, 1901-2010 and 1951-2010. Source: iPCC 2013.

Furthermore, it is likely that there are more 

land regions where the frequency of heavy 

precipitation events has increased than where 

it has decreased. The frequency and intensity 

of drought has likely increased in the 

mediterranean and West Africa (iPCC 2013).
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Sea-level is rising due to (i) expansion from 

increasing ocean heat content and (ii) the 

addition of more water to the ocean from the 

melting of ice and discharge from land-based 

ice sheets and glaciers going into the ocean 

(see, for example, Figure 5). over the period 

from 1901 to 2010, global average sea-level 

rose by 0.19 m (19 cm) (iPCC 2013). Sea-level 

rise exacerbates the extent and frequency of 

coastal flooding by allowing storm surges to 

ride on higher seas, causing more damage to 

infrastructure and property along the coast 

when storms occur. The frequency of coastal 

flooding events approximately trebles for 

every 10 cm of sea-level rise (hunter 2012).

many changes in extreme weather events 

have been observed since about 1950 on a 

global scale and climate-related disasters now 

account for over 80 percent of all disaster 

events globally (uniSdr 2015). it is likely that 

the frequency of heatwaves has increased in 

large parts of europe and Asia. in Australia, 

there is strong evidence that climate change 

has increased the frequency, intensity and 

duration of heatwaves (Section 1.4). As noted 

previously, changes in both heavy precipitation 

events and drought have been observed 

at the regional level. it is virtually certain 

that intense tropical cyclone activity has 

increased in the north Atlantic region since 

1970 (iPCC 2013). it is very likely that uptake 

of atmospheric Co2 by the ocean has resulted 

in the gradual acidification of the ocean.

it is now beyond doubt that human activities, 

largely the combustion of fossil fuels like 

coal, oil and gas, are driving the many 

changes in the climate system that have 

been observed since the mid-20th century. 

our capacity to understand and model 

the nature and magnitude of the human 

influence on climate continues to become 

more sophisticated and reliable (iPCC 2013), 

providing better estimates of the risks that 

climate change presents for security. 

Figure 5: melt water from Columbia Glacier in Alaska.

Sea-level rise exacerbates the extent 
and frequency of coastal flooding.
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regional increases in sea-level vary around 

the globe, and large portions of Asia and 

the Pacific have experienced increases in 

sea-level that have been much higher than 

the global average. For example, in the past 

20 years, sea-level in the Southeast Asian 

region has risen at double the global average 

(Strassburg et al 2015). in the Sea of Japan, 

rates of sea-level rise (5.4 ± 0.3 mm yr -1) were 

also nearly double the global average between 

1993-2001 (hijioka et al 2014).

Across most of Asia, average annual 
temperature has increased over 
the past century and the frequency 
of heatwaves has increased since 
the middle of the 20th century. For 
example, across Southeast Asia 
temperature has been rising by 0.14-
0.20°C per decade since the 1960s 
(Hijioka et al 2014). The warming 
trend and increase in heat extremes 
is also evident in the Pacific. For 
example, in the western tropical 
Pacific, a region that stretches from 
Papua New Guinea (PNG) to the Cook 
Islands, the frequency of hot days 
and nights has more than tripled 
since 1951 (BoM and CSIRO 2014). 

1.3. Observed Changes 
in Climate in the 
Asia-Pacific Region

Sea-level in Southeast 
Asia has risen at double 
the global average.

Figure 6: Cyclone Pam hits vanuatu in 2015. storm surges are now riding on higher seas, increasing the 
extent and severity of flooding damage from cyclones. 

8chapter 01 

Climate Change ObservatiOns and PrOjeCtiOns



1.4. Observed Changes in 
Climate in Australia
Hot days have doubled in Australia 
in the last 50 years while heatwaves 
have become hotter, last longer and 
occur more often (CSIRO and BoM 
2012; Climate Council 2013). Average 
surface temperature over the 
Australian continent has increased 
by 0.9°C since 1910 (CSIRO and BoM 
2015), with 2013 the hottest year 
on record (BoM 2014). In general, 
warming has been stronger over 
inland areas than coastal regions 
(BoM 2014). 

Climate change has increased the intensity, 

frequency and duration of heatwaves in 

Australia. For example, the number of 

heatwave days in Perth has almost doubled 

since 1950, heatwaves are starting 19 days 

earlier in Sydney and in Adelaide the average 

intensity of a heatwave has increased by 

2.5°C (Perkins and Alexander 2013). during 

the summer of 2012/2013 the country 

experienced its hottest day, hottest week,  

and hottest month on record (Bom 2013).

over the past several decades there have 

been significant changes in regional and 

seasonal distribution of rainfall across the 

continent (CSiro and Bom 2015; Figures 

7a and 7b). Warm season (october to April) 

rainfall has increased across northern and 

central Australia since the 1970s, with rainfall 

very much above average over the 1997-

2013 period. Cool season (may to September) 

rainfall trends show marked decreases in 

in the southwest and the southeast of the 

continent, the season in which these regions 

normally receive most rainfall (CSiro and 

Bom 2015).

Climate change has increased the 
intensity, frequency and duration 
of heatwaves across Australia.
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RAINFALL DECILE RANGES

Highest on record

Very much above average

Above average

Average

Below average

Very much below average

10

8-9

4-7

2-3

1

Lowest on record

(a)  Australian rainfall Oct – Apr, 1997 – 2013.

RAINFALL DECILE RANGES

Highest on record

Very much above average

Above average

Average

Below average

Very much below average

10

8-9

4-7

2-3

1

Lowest on record

(b) Australian rainfall Apr – Sep, 1997 – 2013.

Figure 7b: rainfall deciles for April to September (Southern wet season) 1997-2013, relative to the reference period 1900-2013, 
based on AWAP data. Source: Bom 2014a.

Figure 7a: rainfall deciles for october to April (the northern wet season) 1997 to 2013, relative to the reference period 1900-
2013, based on AWAP data. Source: Bom 2014a, cited in CSiro and Bom 2015.
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high bushfire danger weather has 
increased in southeast Australia 
over the past 30 years.

high bushfire danger weather (see, for 

example, Figure 8) has increased over the past 

30 years in southwest and southeast Australia 

with the increasingly hot, dry conditions 

(Clarke et al 2013). 

The rate of sea-level rise around Australia 

has recently increased: on average, sea 

level rose 2.1 mm per year in the 1966-2009 

period and 3.1 mm per year in the 1993-2009 

period, close to the global average (White 

Figure 8: Bushfire smoke hangs over the city of Sydney, during bushfires in 2013.

et al 2014). Australia is highly vulnerable to 

coastal flooding because most of the nation’s 

cities, towns and critical infrastructure are 

located along the coast, and over half of the 

Australian coastline is vulnerable to erosion. 

At Fremantle and Sydney, where sufficiently 

long records are available, flooding events 

have increased three-fold over the 20th 

century (Church et al 2006).
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Projections of change in rainfall, sleet and 

snow show some general patterns of change, 

but are more uncertain compared to those 

for temperature (iPCC 2013). in general, 

mid-latitude and tropical areas in the Asia-

Pacific that currently have dry climates will 

likely experience a decrease in precipitation 

while those that are wet will experience 

an increase. The area encompassed by 

monsoon systems will likely increase, 

monsoon precipitation is likely to intensify, 

and monsoon seasons are likely to lengthen. 

in general, extreme precipitation events will 

likely become more intense and frequent by 

the end of the century (iPCC 2013), and heavy 

precipitation associated with monsoons and 

with tropical cyclones is likely to increase in 

east, South and Southeast Asia throughout 

the 21st century (hijoka et al 2014).

By the end of the 21st century global average 

sea-level will likely have risen by 0.4-1.0 

m (Figure 9), but possibly more if there is 

significant loss of ice from the West Antarctic 

ice sheet (iPCC 2013).

As part of the global trend, average 
temperatures across the Asia-
Pacific region will continue to 
increase, with projected warming 
by 2030 likely to be around 0.5-1.0°C 
compared to a late 20th century 
baseline (BoM and CSIRO 2014). It is 
very likely that throughout the 21st 
century all land areas of Asia will 
experience continued warming, 
with temperatures increasing by 
up to 4°C or more above the late 
20th century baseline (up to 4.6°C or 
more compared to a pre-industrial 
baseline) under a high emissions 
scenario (Hijioka et al 2014; IPCC 
2013). Increases in hot days and 
heatwaves are virtually certain by 
the end of the century (IPCC 2013). 

1.5. Climate Projections 
for the Asia-Pacific 
Region

extreme precipitation events could 
become more intense by 2100.
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Figure 9: Projections of global mean sea-level rise over the 21st century relative to 1986-2005 obtained from the combination 
of the CmiP5 ensemble with process-based models, for rCP2.6 (low emission scenario) and rCP8.5 (high emission scenario). 
The assessed likely range is shown as a shaded band. The assessed likely ranges for the mean over the period 2081-2100 for all 
rCP scenarios are given as coloured vertical bars, with the corresponding median values given as a horizontal line. Source: 
iPCC 2013.
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in the Pacific, small islands states such as 

Kiribati, where most of the islands are less 

than 2 m above sea-level, will experience an 

average sea-level rise of 7-17 cm by 2030 and 

38-87 cm by 2090 under a high emissions 

scenario (Bom and CSiro 2014; Wyett 2014) 

increasing the risk of flooding over many 

areas. Through this century, tropical small 

island states will also be affected by the 

projected increase in the heavy rainfall and 

maximum wind speed of cyclones (iPCC 

2013), coupled with higher coastal water 

levels from sea-level rise (iPCC 2012; hijioka 

et al 2014).

Figure 10: Children in the ocean in vanuatu. in the Pacific, small islands will experience sea-level rise of 7-17 cm by 2030.
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Figure 11: lake hume in drought, victoria. 

if global emissions are not significantly 

reduced, heatwaves will continue to increase 

in intensity, severity and frequency. in the 

southeast and southwest of Australia, it is 

very likely that fire seasons will become 

longer with an even larger number of days of 

extreme fire danger (Clarke et al 2011; 2012).

Cool-season rainfall is projected to decrease 

across southern Australia, but rainfall 

changes across the rest of the country are 

more uncertain. extreme rainfall events are 

projected to become more intense. Time 

in drought (see, for example, Figure 11) is 

projected to increase in southern Australia, 

with a greater frequency of severe droughts. 

it is likely that evapotranspiration rates will 

also rise through this century, which will 

likely exacerbate the frequency and severity 

of periodic droughts (CSiro and Bom 2015). 

The projected sea-level rise around Australia 

over the rest of this century is similar to the 

global projection.

As greenhouse gas concentrations 
continue to rise, what is now 
considered unusually hot weather 
across Australia will become 
commonplace (IPCC 2012; Climate 
Council 2014a). By 2030 the annual 
average temperature is projected to 
be 0.6-1.3°C above the 1986-2005 
baseline (1.2-1.9 °C above pre-
industrial levels) (CSIRO and BoM 
2015), and by the end of the century, 
annual average temperature is 
projected to increase by 2.8 to 5.1°C 
above the baseline (3.4-5.7°C above 
pre-industrial levels) if emissions 
continue on their current trajectory 
(IPCC 2013). 

1.6. Climate Projections 
for Australia

Without strong action heatwaves and fire 
danger weather are expected to worsen.
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1.7. Tipping Points
Military forces and the security 
sector more broadly, have identified 
climate change as a high-risk 
phenomenon (Chapter 4) and  
hence must prepare for all 
eventualities, including crossing 
climate tipping points. 

Perhaps the most dangerous aspect of a 

rapidly changing climate system is the 

risk of crossing large-scale thresholds 

(lenton et al 2008; richardson et al 2011; 

national research Council 2013; Figure 14), 

which could not only cause severe, direct 

consequences for human well-being, but 

also drive strong reinforcing feedbacks in 

the climate system that further accelerate 

climate change itself. Prominent amongst 

these tipping points is the potentially rapid 

loss of ice from the polar ice sheets leading to 

greater sea-level rise, and consequent coastal 

flooding (iPCC 2013). The West Antarctic ice 

sheet is perhaps the most vulnerable because 

Tipping points are thresholds that, if 
crossed, could have severe consequences 
for our well-being. 

it is grounded below sea-level. in a short 

period of time (a few decades), warming 

ocean water could detach much of the ice 

sheet from the shallow sea floor on which it 

is grounded, leading to rapid sea-level rise. 

The iPCC has warned that a high emissions 

scenario could trigger this effect, causing 

sea-level rise to surpass the uppermost 

current projections by tens of centimetres 

(iPCC 2013).

The Greenland ice sheet (Figure 12) may also 

reach a tipping point this century, potentially 

within the next few decades. The iPCC has 

assessed that a tipping point, beyond which 

most or all of the ice sheet will eventually be 

lost, lies somewhere between a 1°C and 4°C 

temperature rise above pre-industrial levels 

(Church et al 2013). once the tipping point is 

crossed, the earth will experience sea-level 

rise of up to 7 metres, although it will take 

several centuries at least for this to unfold.

Figure 12: A nASA image of the Greenland ice sheet and surface melt runoff during summer. The tipping point for the 
eventual loss of the Greenland ice sheet lies somewhere between a 1 and 4°C temperature rise above pre-industrial levels.
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other tipping points that could potentially 

be crossed over in the coming decades 

include the partial conversion of the Amazon 

rainforest to a savanna or grassland (Cook 

and vizy 2008; richardson et al 2011), and 

the large-scale emission of carbon dioxide 

(Co2) and methane from thawing permafrost 

(Ciais et al 2013). each of these examples 

would cause further disruptions to the 

climate system, with knock-on effects for 

human societies. Potential emissions of Co2 

and methane from melting permafrost in the 

northern high latitudes (e.g., Siberia, Alaska), 

which would accelerate climate change, 

are assessed to be in the range of 50 to 250 

billion tonnes of carbon over the 21st century 

under the highest emissions scenario (Ciais 

et al 2013). By comparison, current human 

emissions of carbon averaged about 10 billion 

tonnes per year over the most recent decade 

(le Quéré et al 2014).

Figure 13: Aerial view of the Amazon rainforest. Tipping points in the coming decades include the partial conversion of the 
Amazon rainforest to grassland or a savanna.
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Figure 14: map of where potential climate tipping points may occur around the world, overlain with global population 
density. red indicates major changes in atmospheric and oceanic circulation; blue indicates the melting of ice sheets, 
glaciers and sea ice, and the thawing of frozen soils and sediments; and green indicates the loss of large terrestrial and 
marine biomes. As the map indicates, significant tipping points could occur in densely populated regions across the globe – 
adapted from Lenton et al 2008 based on Chapter 7 of Richardson et al 2011.

if the threshold for loss of the Greenland 
ice sheet is crossed, sea-level could rise by 
up to 7 metres. 
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It is clear that climate change is 
increasing sea-level, driving up 
global temperatures and increasing 
the frequency and intensity of many 
extreme weather events (Chapter 1). 
This poses significant risks for 
human and societal well-being, 
as climate change will affect the 
availability of food and water and 
undermine human health. Extreme 
weather events, scarcity of food and 
water and health risks are all factors 
that can exacerbate conflict and 
societal instability. They also play 
a role in forcing people to migrate 

within and between nations, which 
can contribute to further tensions. 
This is why the security sector 
is increasingly labelling climate 
change a “threat multiplier”, with 
significant security implications. 
The focus of this chapter is on the 
impacts of climate change for food 
and water availability as well as for 
human health. These impacts are 
already being felt around the world. 
In this section we draw on a range 
of international examples of these 
impacts, with a focus on the Asia-
Pacific region and Australia.

ClimATe riSKS 
For humAn 
And SoCieTAl 
Well-BeinG 

2. 



Climate change threatens the 
accessibility and quality of food 
in a variety of ways, as illustrated 
by declines in crop yields, damage 
to fisheries and degradation 
of agricultural land. It can also 
affect the affordability of food, 
as demonstrated by food prices 
during the Millennium Drought in 
Australia and rising food prices in 
the Middle East. Climate change 
clearly interacts with a variety of 
stresses to undermine food security, 
as exemplified during the 2008 food 
crisis that erupted in food riots in 
Africa and the Middle East. 

The multiple components of a food system 

required to support a healthy lifestyle have 

been collectively termed “food security”. This 

term is defined by the united nations Food 

and Agriculture organization (FAo) at the 

World Food Summit in 1996 as:  

‘when all people at all times have physical, 

social and economic access to sufficient, safe 

and nutritious food which meets their dietary 

needs and food preferences for an active and 

healthy life’ (FAo 1996).

There is enough food produced per capita 

to feed the world’s population, but 870 

million people were hungry from 2010-2012, 

with most of the undernourished living 

in developing countries (Porter et al 2014; 

Figure 15). By 2050, the world’s population 

is projected to reach more than 9 billion 

(un 2013). At the same time, the per capita 

wealth in many developing countries is 

increasing, leading to growing demand for 

protein-rich diets. Collectively, these trends 

are expected to increase the global demand 

for food by 70 to 100 percent by the middle 

of the century (FAo 2009; Godfray et al 2010; 

Alexandratos and Bruinsma 2012). Climate 

change has the potential to increasingly 

undermine the accessibility, affordability and 

quality of food, and thus be an additional 

stressor on food security. 

2.1. Climate Change and 
Food Scarcity

Figure 15: A woman holds a malnourished child, waiting for medical assistance in Somalia. 870 million people were hungry 
from 2010-2012.
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Climate change is damaging coral 
reefs that are relied upon for food 
by 500 million people.

Without adaptation, local temperature 

increases of about 1°C above pre-industrial 

levels are projected to reduce yields of staple 

cereals such as wheat and rice in both 

tropical and temperate regions, although 

individual locations may benefit (Porter et 

al 2014). Future projections indicate that 

irrigated wheat yields in developing countries 

could decline 13 percent and irrigated rice 

by 15 percent by 2050 (Thornton and Cramer 

2012). Whilst such declines in yields in some 

parts of the world may benefit other regions 

(for example, lower wheat yields overseas 

may mean higher profitability for Australian 

exporters) changes in trade balances may 

have important flow-on impacts for domestic 

food availability and prices. 

inundation of coastal areas due to sea-level 

rise will also have significant implications 

for food accessibility in low-lying nations 

where agricultural land is concentrated 

along the coast. For example, seven percent 

of vietnam’s agricultural land may be 

submerged with a 1 m rise in ssea-level 

(dasgupta et al 2009). Coral reef ecosystems 

serve as another clear example of how climate 

can affect food accessibility. reef ecosystems 

provide food and other resources to over 500 

million people and account for roughly a 

quarter of total fish caught in Asia annually 

(hoegh-Guldberg et al 2007; Porter et al 2014). 

it is estimated that an additional 156,000 

km2 of coral reef will need to be exploited to 

sustain population growth by 2050 (hoegh-

Guldberg et al 2007). unfortunately, many 

factors, including rising ocean temperatures, 

increasing acidification and overfishing, are 

immediately threatening 75 percent of the 

world’s coral reefs. declines in coral reefs (see, 

for example, Figure 16) leads to an inevitable 

decline in the abundance of fish, affecting the 

communities that depend on this resource 

(Porter et al 2014). 

Figure 16: Bleached coral. rising ocean temperatures and increasing acidification are damaging coral reefs.
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Climate change is also affecting the 

distribution and availability of pelagic fish, 

which occupy the surface waters in tropical 

and temperate zones (hobday et al 2009). For 

example, in the tropical Pacific pelagic fish 

such as tuna are a vital source of food, as 

they are essential for livelihoods, food and 

economic security and make up the majority 

of fish harvested in the region (Ganachaud 

et al 2013). however, the warming of the 

ocean’s surface is altering the migration 

patterns of these fish, as seen with tuna 

stocks in the tropical Pacific that are already 

shifting eastwards in response to warming 

ocean temperatures (hobday et al 2015). The 

redistribution of fish, such as tuna, across 

the tropic and sub-tropics will lead to overall 

declines in productivity throughout the 

region (Ganachaud et al 2013).

Climate change can also affect food quality. 

increased atmospheric Co2 reduces the 

protein and mineral content of plants, 

affecting their nutritional quality (Taub et 

al 2008; Porter et al 2014). reduced protein 

content in wheat, in particular, has important 

implications for flour and bread quality 

(Fernando et al 2015).

extreme climate events can also affect the 

affordability of food. during the millennium 

drought in Australia, food prices during the 

2005-2007 period increased at twice the rate 

of the Consumer Price index (CPi) with  

fresh fruit and vegetables the worst hit, 

increasing 43 percent and 33 percent 

respectively (Quiggan 2007). Between 2006 

and mid-2008, the average global price of 

food nearly doubled (FAo 2008). Similar 

price jumps were recorded in 2011. Some 

studies have implicated rising food prices 

as one of the factors that destabilised the 

middle east, leading, for example, to the 

“Arab Spring” and also contributing to the 

conflict in Syria (Slaughter et al 2013). of 

course, many other non-climatic factors are 

also likely to have contributed to these price 

rises (Adger et al 2014).

Soaring food prices disproportionally affect 

poor consumers, as higher prices mean more 

people with low to medium-incomes cannot 

afford to purchase enough, if any, food. Since 

June 2010, the number of people living in 

extreme poverty in low and middle-income 

countries has increased by approximately 44 

million, due to food price increases (Porter et 

al 2014). limits to the availability, accessibility 

and quality of food also have significant 

implications for health (Section 2.5).

Figure 17: Women in mauritania inspect their failed crops, in the wake of low rainfall.

extreme climate events can also 
affect the affordability of food.
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The 2008 global food crisis was 
exacerbated by climate change.

An example of how climate change can 

affect food availability and demand can be 

seen during the 2008 food and energy crisis 

(Figure 18). The food crisis of 2008 caused the 

number of undernourished people around 

the world to increase from 848 million to 

923 million (von Braun 2008). over the three 

years running up to the crisis food prices 

had increased by 83 percent, while global 

grain stocks were at their lowest level since 

1982 (mittal 2009). Food riots erupted across 

Africa and the middle east in 2008 as prices 

for basic food soared. The cost of wheat 

increased by 127 percent, rice by 170 percent 

and maize by 300 percent (mittal 2009; 

mcmichael 2009). 

Several long-term trends contributed to the 

2008 crisis:

(i) Steadily diminishing availability of new, 

high-quality agricultural land (lambin et 

al 2013); 

(ii) Slowing crop yield increases in response 

to agricultural intensification in many 

parts of the world (Fuglie 2010); 

(iii) increasing frequency and severity of 

extreme weather events such as drought 

(lobell and Field 2007) driven by climate 

change;

(iv) rising demand for food globally. 

This combination of stresses overloaded 

the global food system’s coping capacity. in 

addition to this, rising oil prices in the 2000s 

drove up food prices with the increasing cost 

of food production and also encouraged some 

farmers to switch production to biofuels as 

a substitute for fossil-based transport fuels. 

Because cropland can now be used for either 

feedstock for biofuels or for food production, 

the global food and energy systems became 

closely interconnected (homer-dixon et al 

2015). Climate change exacerbated the 2008 

food crisis. Climate change was not the 

“cause” of the 2008 food crisis but it acted 

as another stressor on a complex, highly 

interlinked food system that was already 

reaching the limits of its coping capacity, 

with obvious consequences for security. 

An independent taskforce comprised of 

experts from the uK and uSA has recently 

found that climate change is increasing the 

risk that a significant ‘weather-related  

shock’ will hit global food production, 

destabilising global grain markets and 

affecting the well-being of individuals 

and societies in vulnerable countries. 

Preliminary analysis of limited existing data 

has led the taskforce to suggest that the risk 

of a 1-in-100 year production shock event 

from extreme weather could increase to a 

1-in-30 year risk or more in the next few 

decades (Bailey et al 2015).
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Figure 18: The 2008 food-energy crisis. Source: Adapted from homer-dixon et al 2015.
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2.2. Climate Change and 
Water Availability

Climate change affects the 
accessibility and availability of 
freshwater resources in a variety of 
ways. Saltwater intrudes into coastal 
aquifers, variable precipitation can 
reduce access to reliable surface 
water, and changes in the timing 
and rate of glacier melt makes 
water flows less reliable. Shifts in 
the regularity of monsoon systems 
and increases in the intensity and 
severity of drought also threaten 
water availability in many regions 
around the world. Importantly, 
food and water security are closely 
interconnected and climate change 
is increasingly placing both under 
significant pressure. 

Population growth, increasing consumption 

rates, economic development, urbanisation 

and changes in land use are already 

decreasing water supply and increasing 

water demand. Approximately 80 percent 

of the global population is exposed to some 

degree of water insecurity (Jimenez et 

al 2014). Climate change will put further 

pressure on water security by affecting the 

accessibility and availability of freshwater 

resources (iPCC 2014).

up to 98 percent of the earth’s available 

freshwater is made up of groundwater (water 

stored below ground in porous soils and 

aquifers) and for many developing nations 

and remote communities groundwater is 

the only reliable source of water available 

(national Water Commission 2012). Climate 

change affects groundwater in a variety 

of ways. For example, saltwater intrusion 

of coastal aquifers is driven primarily by 

over-abstraction and rising sea levels, a 

phenomenon that is already being observed 

in Kenya (okello et al 2015). in the case 

of the Shela aquifer (located on Kenya’s 

southeast coast) the combination of a rapidly 

increasing population and rising sea level 

is projected to completely deplete this water 

resource by 2033 (okello et al 2015). 

Climate change is also reducing the supply 

of reliable surface water in some regions, 

due in part to an increased variability of 

precipitation. in southern Australia, for 

example, cool season (may to September) 

rainfall is projected to decline by as much as 

44 percent by 2090, leading to reduced water 

supplies, an impact further exacerbated by 

rising temperatures (Bom and CSiro 2015; 

Chapter 1).

Climate change will affect the accessibility 
and availability of freshwater resources.
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Figure 19: Gokyo Peak in the Khumbu region of the nepal himalayas. The himalayan glaciers are losing ice as the planet 
warms, with risks for future streamflows. 

Climate change is driving water 
insecurity in South Asia. 

Changes in the climate system at the 

regional level can play important roles as 

risk multipliers in food-water systems. Two 

of these changes lie in the Asian region and 

have important implications for security in 

Australia’s part of the world.

The regularity of precipitation provided 

by the South Asian monsoon system and 

the timing and rate of glacier melt in the 

himalaya provides a large, reliable water 

supply for the regions surrounding the 

mountains, such as india, Pakistan and 

Bangladesh. But the himalayan glaciers, 

like most around the world, are losing ice as 

the planet warms, creating substantial risks 

for future streamflows (iPCC 2014). As this 

process continues through this century, water 

flows are likely to become less reliable, their 

timing will be less matched to agricultural 

seasons, and glacial lakes high in the 

mountains may be overwhelmed by increases 

in meltwater, threatening catastrophic 

flooding downstream (iPCC 2013; Cisneros 

2014). These changes to water flows have 

implications for the agricultural capacity of 

the region, as well as fresh water availability.
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The regularity of the South Asian monsoon 

system is also now at risk from a number of 

factors, including both climate change and 

regional air pollution. The summer monsoon 

season brings torrential rainfall, which 

nations throughout Southeast Asia depend 

on for agricultural production, hydroelectric 

power and to replenish wells and aquifers 

for the rest of the year. A major concern for 

the monsoon season is the large emission 

of aerosol particles (air pollution) over the 

indian subcontinent. large concentrations of 

aerosols in the atmosphere cool the surface 

temperature over the subcontinent, thereby 

decreasing the temperature difference 

between land and the indian ocean; this 

temperature difference is the driver of the 

monsoon. large aerosol concentrations, 

coupled with a rapidly warming indian 

ocean, are thereby increasing the risk that 

the monsoon system will weaken or even 

flip to a much drier state (Zickfeld et al 2005), 

disrupting agriculture across india and 

its neighbouring countries. The present 

concentration of aerosols, mostly due to the 

use of wood in cooking and the burning of 

fossil fuels for energy and transport, can 

reduce incoming sunlight by 10-15 percent, 

putting the monsoon system at significant 

risk of failure (ramanathan et al 2005).

Climate change is also projected to alter 

the frequency and intensity of droughts 

(Figure 20), although the impacts will vary 

depending on region. droughts, both 

meteorological (less rainfall) and agricultural 

(drier soil) are projected to increase in length 

and severity in some regions due to both 

reduced rainfall and increased evaporation 

driven by a warming climate (iPCC 2013). 

For example, climate change is exacerbating 

drought conditions in southwest and 

southeast Australia (CSiro and Bom 

2015). The projected increase in duration 

and intensity of droughts in southeast 

Queensland will increase the length of time it 

takes to refill key water storages in the region 

( CSiro and Bom 2015). Water scarcity will be 

further compounded as climate change will 

likely reduce raw water quality. For example, 

increases in water temperature can increase 

the intensity of algal blooms, some of which 

produce toxins that can damage the health 

of humans, domestic animals and livestock 

(Jimenez 2014; nSW Government 2015).

Figure 20: Cracked earth in rajasthan, india. There is a risk that the monsoon season will flip to a much drier state, disrupting 
agriculture in india.
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The effects of climate change are 
worsening the stresses placed upon 
the world’s water stocks.

Food and water security are also closely 

interconnected (see, for example, Figure 

21). Agriculture already accounts for the 

extraction of about 65 percent of China’s 

freshwater resources (World Bank 2015). The 

iPCC projects that, depending on the scenario 

and climate model, there will be insufficient 

water for agriculture in parts of China as 

early as the 2020s, particularly as the demand 

for water for non-agricultural uses grows 

(Xiong et al 2010; hijioka et al 2014).

With the global population continuing to 

increase, the effects of climate change are 

worsening the stresses placed upon the 

world’s water stocks. Whilst better water 

management strategies can help alleviate 

water scarcity issues, widescale changes 

in the hydrologic cycle will be difficult, if 

not impossible, to adapt to (hijioka et al 

2014), contributing to instability, conflict 

and climate-induced migration within and 

between nations (Section 3.2).

Figure 21: oxen working in a rice paddy. Food and water security are closely interconnected.
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Climate change can also directly 
undermine the well-being of 
individuals and societies due to the 
increasing frequency, intensity, and 
severity of many extreme weather 
events. This increase in extreme 
events, coupled with issues such 
as population growth, patterns of 
economic development, land-use 
change, resource degradation, 
urbanisation and ineffective disaster 
management practices, is increasing 
the number of individuals and 
communities affected by extreme 
events such as bushfires, cyclones, 
flooding, droughts and extreme heat. 

in what can now be considered a ‘typical 

year’, total global natural disasters in 2011 

killed around 31,000 people, injured a further 

245 million and resulted in economic losses 

of approximately uS$ 366 billion (Guha-Sapir 

2012). of particular importance for regional 

security is that the majority of the damage 

caused by natural disasters consistently 

occurs in the Asia-Pacific (see, for example, 

Figure 22). in 2014 over half of the world’s 

226 natural disasters occurred in this region 

(un 2014). 

2.3. Climate Change 
and Extreme 
Weather Events

Climate change is increasing the 
frequency, intensity, and severity of 
many extreme weather events.
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over half the 
world’s natural 
disasters in 2014 
happened in the 
Asia-Pacific. 

Figure 22: This photo, taken a month on from Cyclone Pam, shows a village in Tuvalu damaged and flooded.

Climate change-related disasters affect 

the well-being of individuals and societies 

through the large scale displacement of 

people, loss of livelihoods and destruction 

of food supplies, damage to critical 

infrastructure, such as water and power 

infrastructure, and through increases in 

physical and mental illness. increasingly, 

climate change related disasters also 

necessitate the deployment of military 

forces to provide security, restore order and 

to provide humanitarian Assistance and 

disaster relief (hAdr).
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Sea-level rise has significant 
implications for individual and 
societal well-being. Over half of 
the urban population in Asia lives 
in low-lying coastal zones and 
flood plains that are most at risk 
from coastal flooding, and thus are 
particularly vulnerable to sea-level 
rise (Hijioka et al 2014). 

By the year 2100, without adaptation, millions 

of people will be adversely affected by coastal 

flooding, with the majority of those affected 

in east, Southeast and South Asia (Wong et al 

2014). large populations living in low-lying 

Asian mega-deltas, such as the mekong 

delta, are affected by flooding due to coastal 

recession and land subsidence, now being 

exacerbated by rising sea level. A study of 

33 deltas around the world found that 85 

percent of the deltas have experienced severe 

flooding in the past 10 years, temporarily 

submerging 260,000 km2 of land (Syvitski et 

al 2009; hijioka et al 2014).

Sea-level rise is also one of the most 

significant challenges currently facing low-

lying islands and atolls in the Pacific (see, 

for example, Figure 23), as rising sea-level 

increases severe flooding and erosion risks, 

as well as degrading fresh groundwater 

resources (nurse et al 2014). in some parts of 

the tropical western Pacific, rates of sea-level 

rise of approximately 12 mm yr -1, about four 

times the global average, have been reported 

between 1993 and 2009 (Cazenave and 

remy 2011).

2.4. Climate Change, 
Sea-level Rise and 
Coastal Flooding

much of the Asia-Pacific region is 
vulnerable to climate change.

Figure 23: residents of the low-lying Pacific island of Kiribati use 
coral rocks to build temporary walls in an attempt to break the swell of 
increasingly large king tides. 
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rising sea-level has already exacerbated 

the damage caused by cyclones in Asia and 

the Pacific, as storm surges are now riding 

on higher seas, increasing the extent and 

severity of flooding damage from cyclones 

and storms surges. For example, Cyclone 

Pam, which affected 22 Pacific islands in 

march 2015, caused severe storm surges 

which inundated homes across several 

atolls in Tuvalu and up to 70 percent of the 

population in vanuatu were displaced (ABC 

2015a; ABC 2015b; Australian red Cross 

2015; Climate Council 2015; un news Centre 

2015). Sea-level rise also poses severe risks for 

Australia. A rise of approximately 1.1 m 

puts more than $226 billion (2008$) in 

commercial, industrial, residential, road 

and rail assets at risk from coastal flooding 

(dCCee 2011). AdF infrastructure is also at 

risk from sea-level rise (Box 4).

rising sea-level 
has already 
exacerbated the 
damage caused 
by cyclones.

Figure 24: The main square of nui island, Tuvalu, still under water over a month after Cyclone Pam hit.



Climate change has been identified 
as the biggest global health threat 
of the 21st century, whilst tackling 
it could be one of the century’s 
greatest global health opportunities 
(Costello et al 2009; Watts et al 2015). 
Climate change and its impacts 
outlined in Chapter 1 and Sections 
2.1 - 2.4, undermine health in a 
number of ways, both directly and 
indirectly (Smith et al 2014).

direct risks to health from climate change 

stem from the increasing frequency and 

severity of extreme weather events such 

as heatwaves, floods, storms, cyclones 

(Figure 24) and bushfires. more frequent 

and intense heatwaves result in more heart 

attacks, strokes, accidents, heat exhaustion 

and death. extreme heat has caused more 

deaths than any other natural hazard across 

Australia over the past 100 years (Coates 

1996). The european heatwaves of 2003 killed 

an estimated 70,000 people and heatwaves 

in russia in 2010 killed approximately 56,000 

(robine et al 2008; munich re 2011). other 

extreme weather events, particularly storms, 

floods and cyclones, can result in more 

injuries, deaths and post-traumatic stress. 

Bushfires can lead to smoke-induced asthma 

attacks, burns and deaths. Smoke from 

bushfires is estimated to have caused the 

deaths of over 300,000 people globally, with 

the largest proportion occurring in Africa 

and Southeast Asia (Johnston et al 2012; 

Climate Council 2013). 

2.5. Climate Change 
and Human Health 

Figure 25: The city of marikina in the Phillipines damaged by flooding in the wake of Typhoon Ketsana, 2009.
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risks of flow-on effects from these direct 

risks to health, although more complex and 

harder to predict in timing and extent, are 

numerous. exposure to some air pollutants 

and airborne allergens, such as pollens and 

moulds, exacerbate respiratory illnesses, such 

as asthma, hay fever and longer-term heart 

and lung diseases. Changing rainfall patterns, 

hotter temperatures and greater humidity 

affect the spread and activity of vectors of 

diseases such as malaria and dengue fever, 

and the probability of food-borne infections 

(Wong et al 2014). enterovirus infections 

(e.g. meningitis), for example, peak during 

the warmer summer and autumn months 

in the uSA (Smith et al 2014). Warming and 

drying in some regions can lead to a higher 

prevalence of mental health problems and 

lower morale in rural communities. For 

example, an analysis of suicide rates in nSW 

between 1970 and 2007 showed that drought 

increased the incidence of suicide amongst 

rural males in the 30 to 49 year age group by 

15 percent (hanigan et al 2012). 

Climate change is affecting the 
spread of malaria and dengue fever.

Figure 26: A uS army medic treats a young girl in Kenya on world malaria day in 2010. Changing rainfall patterns, hotter 
temperatures and greater humidity affect the spread and activity of vectors of diseases such as malaria.
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Food, water and health security are 

interlinked (Section 2.2). yet the global food 

system is woefully unprepared to cope with 

climate change. Changing rainfall patterns 

and hotter temperatures threaten to eradicate 

recent gains in reducing hunger, and will 

increase global water insecurity (oxfam 2013; 

Section 2.3). interruptions to the availability, 

accessibility and quality of food and water 

has profound implications for human health. 

Climate change is also expected to increase 

the burden of several diseases such as 

diarrhea, which is the third leading cause 

of death among children under five (Who 

2015). Floods and droughts exacerbate these 

risks. For example, in Botswana hotter, drier 

conditions may increase diarrheal disease 

incidence during the dry season (Alexander 

et al 2013), and the rates of the two most 

common food-borne illnesses worldwide, 

Salmonella and campylobacter, increase 

when temperatures are warmer (lake 2009). 

diarrhea can affect the ability of the body 

to process nutrients. This can also lead to 

micronutrient deficiency related diseases, 

stunting and malnutrition, with potentially 

long-term, irreversible health effects as well 

as socio-economic consequences that can 

erode a person’s well-being and development, 

and take a toll on countries’ economies 

(hanna et al 2011).

Changes, such as rising sea levels, hotter 

conditions and changed rainfall patterns, 

can contribute to the displacement of people 

(yonetani 2014), with wide-ranging negative 

effects on social and economic well-being. 

As health risks increase, so does the pressure 

on health systems and emergency responses, 

which can delay the effective delivery of health 

care. during the January 2014 heatwave in 

victoria, ambulance call-outs quadrupled (The 

Age 2014; Climate Council 2014a; Figure 27).

While climate change has potentially 

significant health effects, many other non-

climatic factors contribute to their severity, 

from the effectiveness of emergency 

management to the quality of health 

infrastructure and the vulnerability of 

individuals and communities. As climate 

change continues, scientists anticipate that 

these health impacts will worsen. Whilst 

forms of adaptation are possible, such 

as strengthening the resilience of health 

systems, there are limits to adaptation to 

health risks, particularly as parts of the world 

begin to experience temperatures that exceed 

the basic physiological limits of the human 

body (hanna and Tait 2015).

As health risks increase, so does the 
pressure on the health system.

Figure 27: An ambulance rushes through traffic in the centre of melbourne. during the January 2014 heatwave in victoria, 
ambulance call-outs quadrupled.
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ClimATe 
ChAnGe AS 
A ThreAT 
mulTiPlier 

Military forces, and the security 
sector more broadly, are labelling 
climate change a “threat multiplier”. 
Climate change and its impacts 
(Chapter 1), are undermining 
individual and societal well-being  
by affecting the availability of food 
and water (Chapter 2), which in turn 

can force migration within and 
between nations and exacerbate 
conflict. In Chapter 3 we define 
climate change as a threat multiplier 
before considering how it can play 
a role in forcing people to move 
(climate-induced migration) and 
worsen conflict.

3. 



due to the severity of the current and 

future impacts of climate change, many 

expert bodies, ranging from the united 

nations Security Council to the Pentagon 

(Figure 28), consider a changing climate to 

be a significant threat to national security. 

Climate change presents a unique set 

of challenges as it is a global issue with 

local and regional impacts that will be felt 

differently by different countries depending 

on their geographic location and capacity 

to respond. 

Climate change does not act in isolation in 

terms of its security-related risks; that is, 

climate change can exacerbate a wide range 

of interacting, non-climate threats to security. 

Climate change may contribute to a conflict, 

rather than being the sole cause. in this way, 

climate change is often viewed as a “threat 

multiplier”. Analyses of recent global crises, 

such as the 2008 food-energy crisis show 

how climate change can act to multiply the 

impacts of other types of threats (e.g. homer-

dixon et al 2015; Section 2.1). This chapter 

examines two of the key security implications 

that could result from climate change; 

climate-induced migration and conflict. 

3.1. Defining Climate 
Change as a Threat 
Multiplier 

Figure 28: The Pentagon as seen from the air. The uS department of defence considers climate change to be a significant 
threat to national security. 

Climate change is a significant 
threat to national security.
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Around 80 percent of all migration 
presently occurs within countries, 
most commonly from rural to 
urban coastal areas. Between 1990 
and 2000, for example, there was 
a net migration to coastal zones of 
approximately 70 million people 
(UNDP 2009; Adger et al 2014). 

There are multiple drivers of migration and 

displacement within and between states, 

and climate related drivers include drought 

and land degradation, flooding, sea-level 

rise and cyclones (dun 2011; Gila et al 2011; 

mcleman 2013). examples can be found in 

many regions of the world: drought-related 

famine has led to migration in ethiopia; 

3.2. Climate-induced 
Migration 

Figure 29: A woman and child seek refuge at Kibati Camp, Goma, drC. in 2012 the influx of internally displaced people was a 
direct consequence of conflict. 
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coastal flooding associated with Cyclone 

Aila contributed to significant movements 

of people in Bangladesh (Box 1) and sea-

level rise has led to the displacement of 

communities in the Arctic and the Pacific 

islands (meze-hausken 2000; mcCarthy et 

al 2005; Ballu et al 2011). in 2014 alone, 17.5 

million people were forced to flee their homes 

due to weather-related hazards (idmC 2015). 

migration driven by extreme weather events 

often undermines individual and societal 

well-being; migrants often experience 

disrupted social networks, difficulties in 

accessing work, social services, and natural 

resources; and increased health problems 

(Barnett and o’neill 2012; Adger et al 2014). 

Thus, people displaced by violent conflict 

and/or extreme events are often highly 

vulnerable to further harm from climate 

change (Barnett and Adger 2007) and under 

some circumstances migrants can increase 

the risk of violent conflict in places where 

they have sought refuge (reuveny 2008). 

in the Asia-Pacific region, future changes 

in climate coupled with demographic and 

economic trends suggest that increased 

migration within and between nations 

is likely. The region is one of the world’s 

most disaster prone; in 2014 over half of the 

world’s 226 natural disasters occurred here 

(un 2014; Section 2.3), and many of these 

were associated with episodes of population 

displacement. The Pacific islands are also 

highly vulnerable to extreme weather events 

as many are low lying, remote and have 

limited disaster mitigation and adaptation 

capacity (Gero et al 2013). increasing extreme 

events in the region in the short term are 

likely to lead to internal (within country) 

crises rather than international migration. 

however, in the long term the ability of atolls 

to sustain significant populations of people 

is at risk (nurse et al 2014). 

A world that has warmed 4°C above pre-

industrial levels (by 2100 or later), producing 

a 0.5–2 m sea-level rise, has been estimated 

to expose between 1.2 and 2.2 million people 

from the Caribbean, indian ocean and 

Pacific ocean to inundation (nicholls et al 

2011). over half of the urban population in 

Asia lives in low-lying coastal zones and 

flood plains that are highly exposed to the 

effects of climate change (Section 2.4). Asia 

is also home to more than 90 percent of the 

global population that is exposed to tropical 

cyclones, with rising sea levels magnifying 

the impact of storms (hijioka et al 2014). 

For example, in Bangladesh rising sea-level 

threatens saline intrusion, but also increases 

flooding associated with storms and cyclones. 

Cyclone Aila destroyed homes, infrastructure, 

land and livestock in 2009, forcing many 

Bangladeshi rural workers to migrate into 

urban areas following the destruction of their 

farms (Kartiki 2011; Box 1).

People displaced by violent conflict and/or 
extreme events are often highly vulnerable 
to further harm from climate change.
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it is important to note that when a climatic 

event is a factor in migration, it is more likely 

migrants will move within their own country, 

rather than across borders (Adger et al 2014). 

This is assuming, however, that people are 

able to move. Trapped populations are made 

up of people who are unable to plan and 

carry out safe migration despite needing to 

move, and as a result are often left vulnerable 

to environmental hazards (GoS 2011). For 

example, Cyclone nargis struck myanmar in 

April 2008 and left more than 130,000 people 

dead. The population were unable to move 

for a variety of reasons including poverty and 

lack of alternative livelihoods (uneP 2008). 

in addition, their isolation meant access 

to humanitarian assistance was limited, 

threatening greater loss of life (GoS 2011). 

Temporary migration, rather than permanent 

movement in response to an extreme event, 

is also much more likely (Coin 2013). in 

2010, the Pakistan floods caused localised 

displacement, but a significant portion of 

the affected population returned home 

to rebuild (Adger et al 2014). relocation is 

often a last resort, as there are significant 

dangers associated with forced relocation, 

such as increased vulnerability to extreme 

weather events (Adger et al 2014) and 

social, economic and health problems as a 

result of resettlement away from traditional 

homelands (Barnett and o’neill 2012). 

Figure 30: Survivors of cyclone nargis seek refuge in a monastery in yagon, myanmar.



BoX 1: Climate-inDuCeD miGRation anD BanGlaDesh 

Bangladesh is one of the most densely populated 

nations on the planet (Kartiki 2011). it is situated within 

the world’s largest delta and as a result 60 percent of 

its landmass is less than 6 m above sea-level (Paul and 

routray 2010). Twenty-nine percent (40 million) of the 

Bangladeshi population lives in the coastal zone (mallick 

et al 2011). Approximately 20-25% of the Bangladeshi 

landmass is inundated each year as a result of the 

monsoon and during extreme flooding events this figure 

can be as high as 40- 70 percent (Penning-rowsell et al 

2013). Sixty-three percent of the population is employed 

in industries such as agriculture, forestry and fisheries, 

which are all highly dependent on climate (Kartiki 2011). 

Sea-level rise can lead to saline intrusion (Section 2.4) 

but also increases flooding due to storms and cyclones. 

As a result, Bangladesh’s population is one of the most 

vulnerable to displacement from climate-related events 

(rawlani and Sovacool 2011). 

Figure 31: residents wade through flood water in the aftermath of cyclone Aila in the Sundarbans, Bangladesh.

in 2009 tropical cyclone Aila made landfall over 

Bangladesh, bringing vast destruction to large areas. in 

the aftermath of the storm many rural workers moved 

into urban areas following the decimation of their farms 

(Kartiki 2011). This migration in turn led to significant 

economic turmoil as workers competed for jobs, while 

relocation from the affected area often precluded 

migrants from claiming relief assistance (Kartiki 2011). 

in the case of cyclone Aila, as has been seen in a number 

of cases, migrants often returned to their homes (Kartiki 

2011; Penning-rowsell et al 2013). With limited skill 

sets and disconnection from loved ones, the financial 

and social costs of relocation following these natural 

disasters often drive migrants back to their original home 

(Kartiki 2011; Penning-rowsell et al 2013). in this example 

a majority of the migration was internal with small 

numbers relocating across the border to india – visas 

were difficult to obtain and the wages received were small 

(Kartiki 2011). Projections indicate that should sea-level 

rise by 1 m about 15 million people will become landless 

in Bangladesh (mallick et al 2011).

one metre sea-level rise could lead 
to the displacement of 15 million 
people in Bangladesh.
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3.3. Climate Change 
and Conflict
Conflicts can occur within a 
country (intrastate), between 
countries (inter-state), without 
directly involving governments 
(non-state conflicts) or can involve 
violence organised against civilians 
(one-sided conflicts) (Themńer 
and Walensteen 2012; Adger et al 
2014). There are many complex and 
interacting drivers of conflict, some 
of which are sensitive to climate 
change. For example, increasing 
extreme weather events can affect 
the accessibility and availability 
of food (Section 2.1), which can 
increase food prices and contribute 
to violent food riots. 

Climate change can also increase the risk of 

armed conflict by exacerbating known risk 

factors such as poverty, economic shocks, 

and inconsistent state institutions (Adger et 

al 2014). on this basis, the iPCC has found 

that there is ‘justifiable common concern’ 

that climate change can increase the risk 

of armed conflict in certain circumstances 

(Adger et al 2014). As noted earlier, defence 

departments and governments, such as those 

in the uS and uK, generally view climate 

change as a ‘threat multiplier’ that has the 

potential to make unstable conditions worse, 

for example, by exacerbating food and 

water scarcity. These threats, in turn, can 

contribute to political instability and social 

tensions that result in violence and conflict 

(e.g. mod 2010; The White house 2015). 

A clear example of the role climate change 

can play in exacerbating conflict within 

states can be found when considering climate 

change and food security (Section 2.1). in 

recent years, extreme weather events such 

as heatwaves, droughts, floods and bushfires 

in major food producing countries have 

contributed to rising food prices (Garnaut 

2011), affecting social and political stability 

(Barrett 2013). extreme weather and water 

scarcity contributed to soaring food prices, 

which saw food riots erupt across Africa and 

the middle east in 2008 (Section 2.1). 

links can also be drawn between climate 

change, water security and conflict. rainfall 

variation and the mismanagement of water 

resources in arid areas can increase tensions. 

For example, rainfall variation in resource 

dependent economies, such as pastoral 

societies in Africa, can also increase the 

chance of localised violent conflict (Adger et 

al 2014; Figure 32). 
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Climate change can worsen tensions and 

increase the risk of conflict between states, 

as shown by the loss of sovereignty due to 

sea-level rise. Projected sea-level rise, coastline 

retreat and the eventual submergence of small 

low-lying islands may affect the maritime 

boundaries of nations and alter exclusive 

economic zones in which natural resources are 

located. This may intensify existing regional 

tensions and contribute to new conflicts over 

natural resources (houghton et al 2010).

Take the South China Sea for example. it is 

home to a number of low-lying islands, the 

highest of which is Southwest Cay of the 

Spratley islands that sits only four metres 

above sea level. many of these low-lying 

atolls are inundated at high tide (Beckman 

et al 2013). The region has witnessed an 

ongoing sovereignty dispute as neighbouring 

nations, such as China and vietnam, seek 

to take advantage of the deposits of oil and 

gas that exist within the basin (Tow and 

Wah 2009). in addition, the South China Sea 

is a popular shipping route through which 

many trade vessels pass, for example in 

2005 sixty-five thousand vessels travelled 

through the malacca Strait and into the South 

China Sea (rosenberg 2009). The dispute in 

the South China Sea has involved Brunei, 

China, malaysia, Taiwan, the Philippines, 

vietnam and more recently Australia, with 

rising sea levels set to complicate this issue 

further (Beckman et al 2013). Current rates of 

sea-level rise in the tropical western Pacific 

(12 mm yr-1) are four times the global average 

and such rates, if unchecked, threaten to 

completely submerge a number of the low-

Figure 32: A herder in mauritania, Africa struggles to find any pasture left for his cows. rainfall variation in resource-
dependent economies, such as pastoral societies in Africa, can increase the chance of localised violent conflict.
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lying atolls found within the South China Sea 

(nurse et al 2014; Chapter 1). Submergence 

of atolls can further complicate sovereignty 

disputes as was seen recently with the island 

of South Talpatty, also known as new moore, 

located in the Bay of Bengal, which was 

disputed by Bangladesh and india. When 

the island was almost completely inundated, 

conflicting sovereignty claims were not laid 

to rest, with Bangladesh still reasserting its 

sovereignty claim after the inundation (Warner 

and Schofield 2012). 

Whilst some resources are projected 

to decline, aggravating conflict, the 

availability of new resources may also have 

the potential to increase rivalry between 

nations. For example, since 1980, the Arctic 

has been warming at twice the normal 

rate, contributing to sea ice decline. Some 

Figure 33: Summer sea ice melt in the Arctic Sea. Since 1980 the Arctic has been warming at twice the normal rate.

projections predict that the Arctic ocean 

could be entirely free of summertime ice 

by the end of the century (Adger et al 2014). 

melting sea ice will make Arctic waters 

easier to navigate, opening up new shipping 

routes, lengthening the shipping season 

and increasing access to significant oil and 

gas reserves (Adger et al 2014). in the long 

term, this could increase the risk of potential 

disputes between nations over access and 

recovery of these reserves (CnA 2014). 

The South China Sea and Arctic examples 

demonstrate how climate change, through 

rising sea level and shrinking sea ice, may 

serve to further complicate sovereignty 

tensions between nations, although at 

present existing political institutions have 

succeeded in managing these tensions 

(ebinger and Zambetakis 2009; Wilson 2015).
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Figure 34: distribution of 40,000 liters of water amongst the local communities in el Srief, in north darfur. The nearest water 
point is 15 kilometers away. violence in darfur can become more likely during excessively dry conditions. 

Climate change is not the sole driver of 

tensions and conflict within nations and 

regions, but acts as a threat multiplier, as 

described previously. research on climate 

change and armed conflict shows that a 

multitude of social factors, such as property 

rights institutions, mechanisms for conflict 

resolution, social protection, the availability 

of weapons, and the strength of civil society 

all mediate between changing climatic 

conditions and violent outcomes, which in 

turn shows that both climate mitigation and 

adaptation are necessary to manage this 

risk (Adger et al 2014). When viewed from 

a security perspective, however, climate 

change looms as a more direct threat. The 

Global military Advisory Council on Climate 

Change (GmACCC) clearly states that 

climate change can be a persistent trigger, 

or accelerator, of conflict. An example drawn 

upon by GmACCC is violence in darfur. 

violence in this country becomes more likely 

during excessively wet and excessively dry 

conditions (GmACCC 2014; Figure 34).

44chapter 03 

Climate Change as a threat multiplier 



change will affect the Australian 
Defence Force (ADF) and examine 
the limited climate change action 
the ADF has taken in comparison to 
Australia’s key allies, the UK and US. 
Overwhelming, this assessment finds 
that Australia continues to lag behind 
its military allies on climate change, 
despite the significant security risks 
that it presents.

In this chapter we provide an 
overview of the Australian security 
sector and its role in responding 
to climate change and its security 
implications. We outline how global 
military forces have identified climate 
change as a high-risk phenomenon, 
and consider how these conservative 
institutions estimate risk. In light of 
this analysis, we explain how climate 

The SeCuriTy 
imPliCATionS 
oF ClimATe 
ChAnGe 

4. 



chapter 04 

The securiTy implicaTions of climaTe change  

A priority for all governments 
is the security of its citizens. In 
Australia, the National Security 
Committee of Cabinet (NSCC) 
exercises oversight of essential 
national security requirements, 
and directs organisations and 
agencies to respond to any threats 
appropriately. 

This whole-of-government effort harnesses 

the specific skills, knowledge and capabilities 

of a wide range of Australian Government 

agencies and institutions including 

intelligence, law enforcement, border 

security, defence, diplomacy, development 

and emergency management (Box 2). 

national security policy, set out in the 2013 

National Security Strategy (nSS) (Australian 

Government 2013b) identifies Australia’s four 

national security objectives as: 

 › Protect and strengthen Australia;

 › ensure a safe and resilient population;

 › Secure Australia’s assets, infrastructure 

and institutions; and

 › Promote a favourable international 

environment.

each of these objectives will be affected by 

climate change, which has the potential 

to undermine security in a variety of 

ways as outlined in Chapter 2, and often 

requires a whole-of-government response. 

For example, protecting Australians from 

climate change and ensuring a safe and 

resilient population will become increasingly 

difficult as heatwaves, floods and bushfires 

adversely affect the most vulnerable people 

4.1. The Australian 
Security Sector and 
Climate Change 

Government service delivery will be 
tested as climate change exacerbates 
extreme weather events. 
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and communities in our society. during 

the 2009 Black Saturday bushfires, 173 

people were killed on February 7, while the 

extreme heatwave in the preceding week 

killed approximately twice as many (CFA 

2012; Climate Council 2014b). in these 

situations, security agencies, supported by 

the emergency services, often play a lead 

role. For example, the department of defence 

in coordinating disaster relief, police forces 

in providing law and order, or the Australian 

Geospatial intelligence organisation in 

providing detailed maps to emergency 

services in the aftermath of disaster. 

As climate change continues to affect 

extreme weather events, societal resilience 

and government service delivery will be 

increasingly tested. 

Australia’s assets, critical infrastructure 

and national institutions will also come 

under pressure from rising sea-level, storm-

surges and extreme weather (Chapter 1). The 

Australian Strategic Policy institute (ASPi) 

has repeatedly stated that Australia’s security 

agencies will be affected by climate change 

and will have a role to play in responding to it 

(Bergin 2007; Press et al 2013). The Australian 

military has already spent $2 million 

examining how sea-level rise will affect its 

bases (Commonwealth of Australia 2012).  

The security agencies will need to continually 

assess how climate change affects their 

installations because if they are undermined, 

Australia’s security can be compromised.

Whilst no single agency will hold the solution 

to all of the challenges presented by climate 

change, each will be required to provide 

strategic advice to the government as to how 

it will affect their particular portfolio. each 

agency will also be required to plan for greater 

disaster resilience within the Australian 

emergency management framework. 

Figure 35: The Australian defence Force provide strategic air lift support to civilian search and rescue personnel, including 
nSW Police and firefighters, as they prepare to head to Japan to assist in the wake of the Tsunami 2011.
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The securiTy implicaTions of climaTe change  

The Australian defence Force has a vital 

role to play in responding to a variety of 

contemporary security challenges, including 

those presented by climate change. however, 

the AdF will not be the lead organisation 

that responds to climate security, but rather 

its actions will be part of ‘a comprehensive 

whole-of-Government’ response (Press et 

al 2013; Box 2). national security planning 

traditionally involves a ‘three layer approach’ 

to risk reduction. The first involves taking 

preventative measures to stop a serious 

situation from developing, the second 

involves finding alternative ways to address 

the situation and the last is an AdF direct 

response, which in extreme situations 

involves armed force. When a ‘three layer 

approach’ is applied to the climate change 

challenge, it is clear that drawing on the 

resources of the AdF should be the last line 

of response, once other options have been 

exhausted. The first layer of response, to 

limit the impacts of climate change and thus 

its implications for security, requires the 

Australian Government to join global efforts 

to substantially reduce carbon emissions 

and rapidly move away from fossil fuels 

to renewable energy sources. The second 

layer of response, finding other ways to 

address the impacts of climate change, 

involves adaptation strategies. The third 

line of response is to deploy the Australian 

emergency services and, for particular 

security needs, the police forces to provide 

disaster relief, and in extreme cases the 

Australian defence Force.

BoX 2: austRalian aGenCies opeRatinG in 
whole-of-GoveRnment seCuRity spheRe

 › Attorney-General’s department (AGd)

 › Australian Crime Commission (ACC)

 › Australian Security intelligence  

organisation (ASio)

 › Australian Secret intelligence Service (ASiS)

 › Australian Geospatial-intelligence 

organisation (AGo)

 › Australian Signals directorate (ASd)

 › Australian Securities and  

investments Commission

 › department of Agriculture,  

Fisheries and Forestry (dAFF)

 › department of defence (defence)

 › department of Foreign Affairs and Trade (dFAT)

 › department of health and Ageing (dohA)

 › department of immigration and  

Border Protection (diBP)

 › department of infrastructure and Transport (diT)

 › department of Prime minister  

and Cabinet (Pm&C)

 › office of national Assessments (onA)

drawing on the resources of the AdF to 
tackle climate change should be the last 
line of response.
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Major nations worldwide have 
long considered climate change 
a key security risk. As findings 
from the Center for New American 
Security emphasise, ‘[t]he security 
implications of climate change are 
about risk and how we are going 
to manage that risk’ (Gulledge 
2010). Global military forces, and 
the security sector more broadly, 
have identified climate change as 
a high-risk phenomenon and are 
commencing their own campaigns 
to combat what has been 
coined ‘the longest conflict’ (HM 
Government 2008; Defence 2009; 
White House 2010; CNAS 2010; HM 
Government 2010 Defence 2013; 
Press et al 2013; CNA 2014; White 
House 2015; Sturrock et al 2015). 

By nature, defence forces are conservative 

institutions that objectively assess risk 

and do not succumb to the latest strategic 

fad. militaries around the world have acted 

on climate change based on rigorous risk 

assessment methodologies (Brzoska 2012). 

increasingly, considerations of climate change 

have been mainstreamed in work conducted 

by defence and military institutions. This has 

occurred across the security community, with 

different institutions focusing on different 

aspects of risk. The iPCC Fifth Assessment 

report for the first time included human 

security alongside food security as key climate 

risks (Adger et al 2014). Arctic militaries 

including Canada, denmark, Finland, norway, 

russia, and the united States have long 

factored climate change into their strategic 

risk scenarios. 

4.2. How Does the 
Security Sector 
Estimate Climate Risk? 

Global military forces have 
identified climate change as 
a high-risk phenomenon.
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A risk assessment begins by asking: ‘What 

might happen?’, ‘how bad would that be?’, 

‘how likely is that?’ and ‘What can we do to 

avoid it?’. There is no one single risk method 

adopted by any one military or security 

agency, but there are overarching principles 

that are commonly used. At the broadest 

level, risk (r) is a combination of likelihood (l) 

and consequence (c) and can be expressed: 

r = l x c (Brauch 2011). The likelihood of 

an event occurring can be informed from 

historical experience and can be conveyed 

in terms of its frequency (e.g. how many 

extreme weather events occur per month or 

year?). The consequences of a threat relates 

to the level of destruction or damage caused 

by an event or phenomena (e.g, how many 

people may be affected, injured, killed or the 

economic damage to property). Consequence 

(c) can increase through greater exposure 

to climate events (e.g. heatwaves) or from 

increasing societal vulnerability as a result 

of poor planning, poor preparation and the 

failure to act on known risks (Guha-Sapir  

and vos 2011). 

This methodology for assessing risk is 

familiar to military planners and national 

security experts. The uS department of 

homeland Security, for instance, uses this 

basic process as part of its Strategic national 

risk Assessment that aims to identify and 

mitigate threats that pose the greatest risk to 

uS security and resilience (department  

of homeland Security 2012). using this 

process of risk assessment, its 2011 

assessment found that ‘natural hazards’ such 

as floods, hurricanes, human pandemic 

outbreak and bushfires were all key security 

risks. Another important input into uS 

national strategic risk comes from the widely 

respected non-partisan uS Government 

Accountability office (uS GAo). in 2015, 

the uS GAo’s high risk list found climate 

change to be a significant risk that could 

undermine uS dod military facilities 

and would require the uS dod to provide 

increased assistance in response to the 

impacts of extreme weather events. 

The Australian government also uses 

risk-based approaches at the heart of its 

strategic security planning and emergency 

management arrangements (Commonwealth 

of Australia 2009; Commonwealth of 

Australia 2010). Similarly, militaries also 

use risk assessment methodologies that are 

future-focused and include a consideration of 

the risks presented by weather [climate]. The 

Australian military’s risk assessment process 

has included some limited contributions 

by national scientific institutions, national 

academies of science and other specialised 

sources, particularly when trying to 

understand the security implications of 

climate change. For example, as part of its 

approach to strategic risk, the AdF includes 

input from the defence Global Change and 

energy Sustainability initiative (GCeSi) of 

the defence Preparedness Branch. GCeSi is 

a multi-disciplinary team of specialists that 

from 2011 has convened key leaders and 

eminent speakers from military, government, 

business and academic backgrounds to share 

expertise and inform AdF preparations for 

the onset of rapid global change, including 

climate change (GCeSi 2012).

Whilst there is still uncertainty about 

the severity and extent of the security 

implications of climate change, militaries 

have not and cannot afford to wait for 100 

percent certainty, or they risk being left 

behind and underprepared. defence forces 

have already conducted extensive analysis 

and preparation for climate change and its 

security implications. hence, this report 

focuses on the risks that climate change 

presents to the military and how the military 

have responded. 

50



Climate change presents two 
types of risk to the ADF (Figure 37). 
The first are capability risks that 
undermine the ability of the ADF 
to be prepared and limit military 
readiness and sustainment.  
The US military calls these types 
of risks ‘burden-multipliers’ since 
they burden the military before 
it can even move into action 
and drain its effectiveness when 
operating in the field. 

The second type are geostrategic risks that 

may alter the types of roles and missions 

the AdF will need to undertake. ultimately, 

these latter risks may affect the very structure 

and composition of the AdF. uS strategists 

commonly refer to these types of climate 

risks as ‘threat multipliers’. it is important to 

note that while the AdF is lagging behind 

their major allies the uS dod and uK mod in 

responding to climate change and its security 

implications (Table 1), they have taken some 

steps in response to climate change (Box 3).

4.3. How Does Climate 
Change Affect the ADF? 

Figure 36: Soldiers in the Australian Army clear mud and sludge from a major intersection in Queensland after extensive 
flooding.
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Climate Change 
and Risks to ADF

Undermines Defence
Preparedness and 
Readiness: e.g. coastal
flooding and heatwaves
will disable military
infrastructure

Undermines Defence
Sustainment:
eg. increasing extreme
heat puts troops
health at risk

Alters the Nature
of Defence Roles
and Missions:
eg. extreme weather
requires increase in
disaster relief

Climate Change Presents
Capability Risks

Climate Change Presents
Geostrategic Risks

Figure 37: Climate change and risks to the AdF.

Climate change presents two 
types of risks to the Australian 
defence Force, capability risks 
and geostrategic risks.
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 › The AdF has been planning for the impacts of 

climate change since 2007. in 2008, the AdF 

launched the Combat Climate Change initiative 

to raise awareness about the issue across 

defence and to restrict non-essential energy 

use (department of defence 2009; 2008).

 › in 2011, the AdF launched the Global Change 

and energy Sustainability initiative to raise 

awareness, develop an integrated energy 

strategy and link the military with scientific, 

industry and academic experts on global 

change (department of defence 2015).

 › The AdF has completed a detailed $2m study of 

how climate change (through sea-level rise and 

inundation) will affect its key military bases. 

The report was titled: Adaptation and Planning 

Strategies to Mitigate the Impact of Climate 

Change Induced Sea Level Rise, Flooding and 

Erosion at Selected Sites (Commonwealth of 

Australia 2012).

 › Climate Change was mentioned as a national 

security issue with implications for the AdF in 

the 2009 and 2013 defence White Papers and 

the 2008 and 2013 national Security Strategies.

BoX 3: the Response of the austRalian DefenCe foRCe to Climate ChanGe 

 › The AdF has partnered with industry to assist 

in the development of innovative clean energy 

technologies to provide renewable energy to its 

bases. in Western Australia, the navy’s largest 

base hmAS Sterling, is partly powered by ocean 

wave energy developed in partnership with 

Carnegie Wave energy ltd (ArenA 2015).

 › The AdF has developed strategies to minimise 

its environmental footprint that include recent 

enhancements to energy monitoring, ‘green’ 

procurement, energy efficiency building codes 

(including 5-star rated buildings) and fuel 

efficient commercial vehicle fleets (department 

of defence 2010).

 › The AdF has been active as a first responder 

during climate-induced disaster relief missions. 

Between 2005 and 2013 the AdF responded 

to 275 disaster relief missions, some of which 

– outside of major war and peacekeeping 

operations - have been the largest in its history 

(AnAo 2014).

Figure 38: Australian navy personnel wait on a lowered stern door for a transfer of personnel from the uS naval Ship 
mercy during Pacific Partnership 2010.
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Climate change will adversely affect 
ADF capability, which includes the 
ability of the military to be ready 
and to sustain its forces. When a 
military is ready it is able to commit 
to operations within a specified 
time and coordinate with trained 
personnel, using working and 
well-maintained equipment and 
sufficient facilities (ADF 2004). 
Sustainment refers to how well a 
military is able to provide follow-on 
personnel and logistic support for 
the entirety of its mission, until it  
is accomplished.

Climate change could reduce military 

readiness and sustainment in a number 

of ways. For example, rising temperatures 

will likely make it more difficult for military 

forces to train. extreme and prolonged heat 

can directly affect human health by causing 

heat stress and even death; heatwaves kill 

more Australians than any other natural 

disaster (PwC 2011; Climate Council 2014a). 

rising temperatures and more frequent and 

intense heatwaves will have implications for 

the health of Australia’s military personnel 

when undertaking training routines and 

conducting military exercises. increasing 

heat is also contributing to increases in the 

length and intensity of bushfire seasons in 

parts of Australia (Chapter 1). This affects 

the ability of the AdF to use its training 

ranges. The 2013 State mine Fire, one of 

nSW’s biggest-ever bushfires, was caused 

by inadequate defence planning, in which 

high explosive tank rounds were detonated 

on a day of ‘high’ bushfire danger. The fire 

that followed burnt 50,000 hectares of land 

and destroyed three homes in the Blue 

mountains region (ABC 2014).

4.3.1  Climate Risks to 
Defence Capability 

Climate change will affect the 
ability of the AdF to be ready 
and to sustain its forces.
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CLIMATE CHANGE IS PUTTING 
THE ADF UNDER PRESSURE

Defence support to the 2009 
bushfires reached a peak 
operational strength of about 
800 military personnel per 
day, with more than 1,250 
Defence personnel providing 
assistance over the seven 
weeks of the operation.

More than 500 Australian 
soldiers, sailors and 
aircrew were deployed to 
assist in the recovery.

ADF evacuated over 
3,500 internally displaced 
persons and moved 
thousands of tonnes of
aid in the Philippines.

Operation Ples Drai 
lasted 6 months, 450 ADF 
personnel delivered 3.2 
million kilograms of aid 
to more than 90 000 
people in ten drought 
a�ected provinces.

In 2005-06 to 2012-13 
Defence assisted in 275 
domestic emergencies.

VICTORIA BLACK
SATURDAY BUSHFIRES, 
2009:

TROPICAL CYCLONE 
PAM, VANUATU, 
MARCH 2015:

PNG DROUGHT, 
1997:

TYPHOON HAIYAN, 
PHILIPPINES, 2013:

DOMESTIC 
EMERGENCIES TOTAL:

In 2014, over half of the 
world’s 226 natural 
disasters occurred in the 
Asia-Pacific.

ASIA PACIFIC CLIMATE-
INDUCED DISASTERS:

Operation Papua New 
Guinea assist drew upon 
170 personnel and 
involved the delivery of 
350 tonnes of 
humanitarian stores.

PNG FLOODING, 
2007:

TROPICAL CYCLONE 
YASI, 2011, QUEENSLAND

The Army Engineer 
Remediation Force 
conducted over 200 
demolition tasks, 338 tree 
felling tasks, 21 pool 
drainage tasks and over 200 
site reconnaissance tasks. 

NSW BUSHFIRES, 2011:

Operation Yasi Assist 
involved more than 1200 
soldiers, sailors and 
aircrew deployed to assist  
with the recovery.

Defence deployed some 
1,440 personnel with 26 
aircraft flying 572 hours 
transporting about 1,000 
people with more than 
one-half million kilograms 
of stores. 

QUEENSLAND 
FLOODS, 2011:

Sources: ANAO 2014; Australian Army 2011; Australian Government 2013a; Australian Government 2015; Department of Defence 1998; 
Department of Defence 2007; Department of Defence 2013; Press et al 2013; UN 2014.

Figure 39: Climate change is putting the AdF under pressure.
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extreme weather could also impact 

on AdF capability by disabling critical 

military and civilian infrastructure at the 

crucial moments necessary for rapid AdF 

mobilisation. While military equipment 

is generally built to withstand extreme 

environmental conditions, civilian 

infrastructure, like roads and rail, are less 

prepared. military bases rely on civilian 

infrastructure, such as water, power and 

transportation networks and they also rely 

on the civilian workforce for tasks like base 

security and estate management. Without 

the availability of the civilian road network, 

such as airstrips, trains, energy grids and 

communication networks, AdF military 

personnel would find it increasingly difficult 

to even gain access to AdF bases that are 

essential for mobilisation. Already, extreme 

heatwaves, bushfires and downpours 

producing flash floods have crippled rail 

networks, power grids, roads and other 

essential services. For example, in 2009, 

500 rail services were cancelled in South 

Australia, victoria and nSW because of a 

heatwave (ABC 2009). Any disruption to the 

civilian workforce would also have a large 

impact on the functioning of military bases. 

if suitable measures are not put in place, 

AdF readiness may be eroded through the 

impact that climate change will have on 

defence infrastructure, as well as national 

infrastructure more broadly. Primarily, this 

will occur through sea-level rise, storm 

surge, drought and other long-term changes 

to regional climatic conditions. While the 

direct risk to naval bases is clear, the damage 

caused by a combination of these events 

may extend to some dozen or more Army 

and Air Force bases as well as strategic joint 

facilities operated in conjunction with the uS 

government (Press et al 2013). degradation to 

any of these assets will limit the ability for the 

AdF to sustain operations. 

navy bases and low-lying training 
areas (including airstrips) are 
vulnerable to sea-level rise.
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AdF energy security may also be affected 

by climate change, as the transition away 

from fossil fuels drives innovation in the 

renewable sector. The uS navy serves as 

a clear example, by 2020 50 percent of all 

uS navy energy consumption will come 

from alternative sources, 50 percent of its 

shore installations will be carbon neutral 

(‘net-zero’) and in 2016 the uS navy will sail 

the ‘Great Green Fleet’ which will utilise 

alternative and renewable energy (uS 

department of navy 2015; Figure 40). Such 

innovation is also extending to enhancing 

the energy security of military bases. For 

example, hmAS Stirling (a base of the royal 

Australian navy) in Western Australia is 

powered by the world’s first grid-connected 

wave power station (navy daily 2013; 

ArenA 2015; Box 3). eventually, such efforts 

may also lead to new forms of deployable 

renewable energy systems (‘microgrids’) 

that can harvest and convert solar, wind and 

thermal energy for use by remote military 

bases (Broekhoven et al 2013). owing to the 

fluctuations in the price of oil and the danger 

associated with its transport during warfare 

(particularly the requirement to provide 

convoy and supply-line security), generating 

energy onsite offers energy security on a 

number of fronts (Broekhoven 2012; 2013).

Figure 40: The uS Great Green Fleet demonstrates biofuels during the rim of the Pacific (rimPAC) 2012 exercise.
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The defence estate is vulnerable to climate 

change from sea-level rise and inundation.  

it is the most complex, specialised and 

expensive land and property holding 

in Australia, comprising more than 3 

million hectares of land, 25,000 buildings 

located around more than 300 distinct 

sites with a replacement value in excess of 

$62 billion (dSrG 2015). its assets include 

airfields, ports, field training areas and 

firing ranges, research laboratories, office 

complexes, residential accommodation 

and education, recreational, workshop and 

storage – including munitions – facilities 

(department of defence 2008). defence 

has already analysed how sea-level rise 

will affect its key bases and identified those 

at high risk (Press et al 2013). navy bases 

and low-lying training areas (including 

airstrips) are particularly vulnerable. 

Costs are difficult to estimate, but when 

Fleet Base east from Sydney was mooted 

to move to Jervis Bay in the mid-1980s, 

the cost was over $2 billion (2011 prices) 

(davies 2013).

BoX 4: impaCts of sea-level Rise on austRalian 
militaRy Bases anD infRastRuCtuRe

Some of the major risks climate change presents to 

defence infrastructure includes:

degradation of defence buildings via 

inundation from sea-level rise, coastal 

erosion or direct wave action from  

storm surges;

degradation of roads on defence land via 

coastal erosion from inundation restricting 

base access, capability or damaging road 

surfaces and foundations;

degradation of airstrips via inundation 

restricting base access, or damaging  

runway, taxiway and flight apron surfaces 

and foundations;

degradation of defence pier and marine 

infrastructure via inundation or wave 

damage restricting base access, safe use  

or capability;

damage of environmental assets via 

sea-level rise or storm surge leading 

to degradation of important flora and 

fauna habitat, changes to the nature of 

contaminated land or failure of storage 

facilities and environmental pollution;

degradation of heritage sites leading 

to damage of built or cultural sites of 

significance;

degradation of strategic allied facilities that 

contribute to uS Alliance arrangements;

degradation of communications, explosive 

ordnance testing, logistics and storage  

sites; and

degradation of military training ranges from 

(long term) altered regional weather patterns 

affecting flora and fauna, ecosystems and 

exposing such ranges to increased drought, 

erosion and changed fire regimes.
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Climate change and its impacts 
are altering the types of roles and 
missions the ADF will need to 
undertake now and into the future.

increases in the frequency and intensity 

of extreme weather events place more 

pressure on the AdF to provide disaster 

relief and humanitarian assistance both 

within Australia, and in the Asia-Pacific 

region. Climate change could also contribute 

to the forced movement of people and will 

serve to exacerbate conflict (Sections 3.2 and 

3.3), which could increase AdF participation 

in regional stabilisation operations including 

humanitarian disaster response as well as 

defence cooperation measures.

4.3.2  Geostrategic Risks 
and Impact on ADF 
Roles and Missions 

Worsening extreme weather 
places more pressure on the 
AdF to provide disaster relief. 
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Climate change is increasing the severity, 

frequency and intensity of extreme weather 

events. This has resulted in more than 275 

domestic emergency assistance deployments 

for the AdF since 2005. examples of defence 

assistance include airlift of equipment and 

personnel; engineering support; search 

and support; temporary accommodation; 

communications support; health and 

psychological support; and fuel services 

BoX 5: the austRalian DefenCe foRCe anD DomestiC DisasteR Relief 

(AnAo 2014). defence support to the 2009 

bushfires reached a peak operational strength 

of about 800 military personnel per day, with 

more than 1,250 defence personnel providing 

assistance over the seven weeks of the operation. 

during the 2011 Queensland Floods, defence 

deployed some 1,440 personnel with 26 aircraft 

flying 572 hours transporting about 1,000 people 

with more than one-half million kilograms of 

stores (AnAo 2014; Figures 41 and 42).

Figure 41: The AdF assist in the evacuation of residents from the Queensland floods.
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Figure 42: An Australian Army Aircrewman helps local residents during operation Queensland Flood Assist, 2011.

A changing climate places increasing 

pressure on the AdF to assist in responding 

to domestic emergencies (see, for example, 

Figure 42). For instance, hot, dry conditions 

have a major influence on bushfires and 

Australia’s rising temperature has driven an 

increase in extreme fire weather over the 

last 30 years in Australia’s southeast (Climate 

Council 2013). Currently the AdF supports 

the civilian community in responding 

to emergencies, such as bushfires, by 

deploying personnel and equipment. From 

2005-06 to 2012-13 defence assisted in 

275 domestic emergencies, although due 

to inconsistencies in record keeping this 

number is likely to be higher (AnAo 2014). 

The AdF support during the 2009 Black 

Saturday bushfires involved some of the 

largest AdF deployments in Australia (Press 

et al 2013; Box 5). in the future, Australia 

is very likely to experience an increased 

number of days with extreme fire danger, 

which will not only strain emergency 

services and fire management agencies but 

also defence resources. The AdF reserve 

Force (comprised of individuals who only 

work for the military part-time and are called 

upon when required) may need to be drawn 

upon more frequently to assist the civilian 

community with disaster relief, particularly if 

the regular AdF is already deployed on other 

commitments (Woodward 2011).
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Figure 43: Australian defence Force engineers on operation Pakistan Assist ii help to rebuild a school damaged by the 
Pakistan floods. 

The AdF reserve Force may need be 
drawn upon more frequently to assist the 
civilian community with disaster relief.

Australia’s proximity and relative prosperity 

in the Asia-Pacific region leave it well 

placed to assist with disaster response. The 

AdF already provides regional partners 

with humanitarian assistance and disaster 

relief. For example, operation Pacific Assist 

was established in response to Tropical 

Cyclone Pam that devastated vanuatu and 

the surrounding region in march 2015. 

more than 500 Australian soldiers, sailors 

and aircrew were deployed to assist in the 

recovery (Australian Government 2015). in 

the wake of Typhoon haiyan in 2013, the AdF 

evacuated over 3,500 internally displaced 

persons and moved thousands of tonnes of 

aid in the Philippines (Australian Government 

2013a). it should be noted that the AdF is 

not alone during such operations and often 

works in collaboration with other defence 

forces, aid agencies and nGos to complement 

and supplement the effectiveness of relief 

operations. As the impact of extreme 

weather intensifies in the region there will be 

growing pressure on the AdF to increasingly 

coordinate with domestic emergency services 

and provide more humanitarian assistance 

at home and in Australia’s neighbourhood 

(dupont and Pearman 2006). extreme 

weather events can occur concurrently; for 

example, there could be multiple bushfires in 
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Figure 44: An Australian Army engineer sits with children in vanuatu after completing an engineering assistance project for 
Pacific Partnership 2011, a five-month humanitarian assistance initiative. 

different Australian states as well as a coastal 

flooding event and a cyclone in the Asia-

Pacific. The AdF will increasingly need to be 

prepared to assist in responding to multiple 

extreme weather events both in Australia and 

in the Asia-Pacific region simultaneously 

(Press et al 2013).

in addition to the AdF engaging in 

humanitarian relief and disaster response, 

regional instability and violence exacerbated 

by climate change (Section 3.3) may draw 

further on Australian defence resources as 

they are increasingly required to engage in 

stabilisation operations. For example, many 

countries to Australia’s north rely on climate-

sensitive crops. A rapidly changing climate – 

exacerbating the impact of el niño Southern 

oscillation events - could place increased 

pressure on food production, contributing to 

the destabilisation of societies and triggering 

an increase in stabilisation operations for 

the AdF. For example the 1997 el niño event 

contributed to major drought in Papua new 

Guinea (PnG) that affected millions of its 

rural citizens, leading to hundreds of deaths 

and playing a role in widespread societal 

destabilisation. Crops failed, schools and 

major mines were closed and there were 

outbreaks of diseases such as typhoid (may 
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Figure 45: The Australian medical task force set up and clean a medical health facility in Pakistan in the aftermath of the 
flooding, as part of operation Pakistan Assist.

2009). in response to this the AdF conducted 

a stabilisation operation to support the PnG 

government. operation Ples drai was the 

largest AdF humanitarian effort at the time, 

costing $30 million, lasting six-months and 

involving 450 AdF personnel that delivered 

3.2 million kilograms of aid to more than  

90,000 people in ten drought affected 

provinces (department of defence 1998). 

Whilst the 1997 drought did not escalate into 

violence, the provision of humanitarian 

assistance and disaster relief may not 

necessarily always occur in a benign 

environment. To avert this, the AdF and 

associated security agencies may find 

themselves increasingly deployed well in-

advance of crisis point to provide capacity 

and resilience building across the Asia-

Pacific (Press et al 2013).

The AdF and associated security agencies 
may find themselves increasingly 
deployed well in-advance of crisis 
point to provide capacity and resilience 
building across the Asia-Pacific.
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In comparison to Australia, the 
US and UK militaries are taking 
significant steps to identify and 
respond to the security challenges 
exacerbated by climate change. 

Table 1 compares the military’s response 

across the four key areas of planning, 

training, infrastructure and supply 

purchasing (acquisition). it is clear that 

the uS and uK militaries are well ahead 

of the Australian military in responding 

to climate change, particularly in terms 

of understanding its impact on military 

missions and its effect on the defence estate. 

4.4. The Response of 
Australia’s Key Allies 

Figure 46: Solar panel arrays at Fort hunter liggett, in California. Fort hunter liggett was selected by the uS Army to be 
converted to a net zero energy base.
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A COMPARISON OF MILITARY ACTION ON CLIMATE CHANGE

Potential 
Effects of 
Climate 

Change On: Military Climate Action Checklist
US 

DoD
UK 

MoD ADF

1 military 
Planning and 
operations

incorporated and mainstreamed climate change into national Strategic (military) planning.

Shown leadership by appointing a Senior military authority as Climate Change planning 
officer/envoy.

Published a Climate Change Adaptation Strategy.

Participating member of interdepartmental / interagency Climate Change Working Group.

Analysis of climate change impacts on military base locations and base capacity (force 
posture).

Analysis of climate change impacts on how military is organised for combat missions, 
stabilisation operations and disaster relief (force structure).

2 military  
Training  
and Testing

Analysis of climate change risks to military training.

Analysis of climate change impacts on individual soldier, sailor and airmen readiness.

Analysis of climate change impacts on the preparedness of the military to respond to 
operations and emergencies.

Analysis / inclusion of climate change in military doctrine (eg., disaster relief doctrine  
or aid to civil community).

Analysis of health impacts of climate change on military forces and operational areas.

3 military 
estate (Built 
and natural 
infrastructure) 

mandated renewable energy targets for military bases.

Conducted risk Assessment of sea-level rise and inundation on military bases.

Conducted a risk Assessment of climate affected extreme weather events on military bases.

implemented 'Green' building codes and energy programs across military bases.

4 military 
Acquisition  
and Supply 
Chain

mandated fuel and energy efficiency goals in purchase of major military hardware and 
platforms (eg., use of bio-fuels and hybrids).

Analysed climate change risks to critical civilian infrastructure and civilian workforce and 
resultant impacts on military infrastructure, operations and training.

Sustainable Procurement practices implemented (e.g. energy efficient civilian vehicle fleets, 
energy efficient lighting, heating, waste reduction strategies etc).

Key

implemented / underway

Partial response

no Action or evidence Found

Table 1: A comparison of uS dod, uK mod and Aus dod military action on climate change. Green indicates an action that has been 
implemented or is underway, orange indicates a partial response and red indicated no action or evidence found. Sources used for 
the construction of this table can be found in Appendix A.
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4.4.1  United States Military 

BoX 6: the us seCuRity seCtoR on Climate ChanGe anD its seCuRity impaCts

“Climate change constitutes a 

serious threat to global security, 

an immediate risk to our national 

security. And make no mistake, it 

will impact how our military defends 

our country.”

President obama,  
Commander-in-Chief

“Climate change will cripple the 

security environment, probably 

more likely than the other scenarios 

we all often talk about.”

Admiral locklear (ret.),  
uS Pacific Commander  
2012 – 2015

“[Climate change] is like getting 

embroiled in a war that lasts 100 

years … There is no exit-strategy.”

Brigadier-General King (ret.),  
the Chief Academic officer at 
the uS Army’s Command and 
General Staff College

“I see climate change as one of the 

driving forces in the 21st century.”

rear Admiral Titley (ret.),  
Former leader of the uS navy’s 
Task Force on Climate Change

“Our responsibilities, our concerns, 

have to be tied to the effects of 

climate change.”

ray mabus,  
Secretary of uS navy

“Our bottom line is that climate 

change is a threat to national 

security and now is the time to take 

sensible action.”

Sherri Goodman 
Former executive director 
CnA military Advisory Board
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The uS department of defence (dod) has 

taken a number of comprehensive steps to 

address the threat of climate change. Since at 

least 2008, it has shown global leadership in 

assessing and acting on the threat of climate 

change. As outlined in Table 1 the uS has 

implemented, or is currently implementing, a 

variety of responses to climate change across 

military planning, operations, training, 

testing, estate and acquisition and supply 

chains. in effect, climate change is in the 

process of slowly being mainstreamed across 

the entire breadth of the uS military (uS dod 

2012). This section looks at specific responses 

developed by the uS Army, uS navy, uS 

Combatant Commands as well as a timeline 

outlining uS defence strategy and legislation 

that has been implemented over time (Box 7).

US Navy response

The uS department of the navy 

(encompassing the uS marine Corps and, in 

times of war, the uS Coast Guard) has been 

the most prominent Service to deal with 

climate change and its security implications. 

The navy is faced with the rapid melting 

of the Arctic, significant portions of 

infrastructure at risk due to sea-level rise, 

and a major role in humanitarian Assistance 

and disaster relief (hAdr) missions. 

Secretary of the uS navy, ray mabus, has 

made energy transformation – and to a lesser 

extent climate change - his hallmark. on 

assuming office he declared ‘i am committed 

as Secretary to addressing climate change 

and energy consumption’ and promptly 

announced US Navy Energy Program for 

Security and Independence (mabus 2009). 

This included landmark energy efficiency 

initiatives such as the ‘Great Green Fleet’, 

the aspiration to reduce petroleum use in its 

commercial fleet by 50 percent and by 2020 

to have its shore based energy requirements 

derived from 50 percent renewable sources. 

And to have half of the uS navies bases at ‘net 

zero’ emissions. The uS navy also extended 

its energy conservation program into its 

aviation wing (which includes more than 

3,700 aircraft that burn some 600 million 

gallons of fuel per year). As part of its energy 

vision, uS naval Aviation hopes to reduce 

its reliance on petroleum by achieving a 4 

percent reduction on aviation fuel burn by 

2020 (uS navy 2013).

Figure 47: uS marines carry food to distribute as part of the humanitarian assistance exercise in okinawa Japan, 2011.
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Figure 48: Pakistani boys unload food from a uS Army helicopter in the wake of severe flooding in 2010.

other important developments in the uS 

navy climate response have included the 

establishment of a 2009 US Navy Task Force 

Climate Change (TFCC) that published US 

Navy Arctic Roadmap in 2009 (updated 

in 2014) and the US Navy Climate Change 

Roadmap in 2010. Aside from energy 

transformation, the uS navy has invested 

some effort into increasing its presence in 

the Arctic. Former Chief of naval operations, 

Admiral Gary roughead made the case 

for the Arctic in 2011, declaring ‘[t]here is 

a phenomenal event taking place on the 

planet today, and that is what i call the 

opening of the Fifth ocean, that’s the Arctic 

ocean. We haven’t had an ocean open on 

this planet since the end of the ice Age’ 

(roughead 2011a). For Admiral roughead 

and the uS navy, the climate change trends 

point ‘undeniably towards a new venue of 

operations and responsibility for our global 

navy…we remain committed to preparing 

exhaustively for the challenges and especially 

for the opportunities that are going to exist in 

an ice-diminishing Arctic’ (roughead 2011b).

US army response

The uS Army has also been active in its 

climate response. This has taken two forms. 

The first has focused on uS Army energy 

security issues, including mitigation, by 

reducing its base emissions as part of its ‘net 

Zero’ initiative. This initiative was a direct 

response to EO 13514 and has seen the uS 

Army partner with the national renewable 

energy laboratory net Zero and the uS Army 

Corps of engineers. Commencing in 2011, 

its key aim is to produce as much renewable 

energy on military bases as it uses over the 

course of a year. So far, 17 pilot bases are 

undergoing the net Zero initiative with a 

plan to ‘transition and institutionalise’ the 

concept throughout the entire uS Army (uS 

doe 2013: 3).

The second has been the response by the uS 

Army Corps of engineers (uSACe) which has 

focused on climate adaptation and resilience 

planning. in 2011, uSACe published its 

Climate Adaptation Statement and updated 

in 2014 as the Climate Preparedness and 

Resilience Policy Statement. unambiguously, 

this document states: ‘it is the policy 

of uSACe to integrate climate change 

preparedness and resilience planning and 

actions in all activities for the purpose of 

enhancing the resilience of our built and 

natural water resource infrastructure and 

the effectiveness of our military support 

mission and to reduce the vulnerabilities of 

that infrastructure and those missions to the 

effects of climate change’ (uSACe 2014).
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2003 The Pentagon and Climate Security:  

The Pentagon explores how abrupt climate 

change could affect global security 

(Schwartz et al 2003). 

2005 Hurricane Katrina Response:  

in the aftermath of hurricane Katrina, 

the uS government undertook extensive 

analysis of the security threats posed by 

climate change.

2006 National Intelligence Priority Framework: 

in 2006, the national intelligence Priorities 

Framework identified climate change as an 

‘important global issue’ with ‘wide-ranging 

implications for uS national security 

interests over the next 20 years’ (national 

intelligence Council 2008). 

2007 Center for Naval Analysis report:  

The 2007 Center for naval Analysis (now 

CnA Corporation) report by retired senior 

military officers makes a significant 

impact. it stated: ‘as military leaders we 

know we cannot wait for certainty. Failing 

to act because warning isn’t precise is 

unacceptable’ (CnA 2007).

2008 National Intelligence Assessment:  

A 2008 national intelligence Assessment 

declares climate change could have 

‘significant geopolitical consequences’ and 

recommends it be factored into scenario 

planning to explore its impact on major 

power relationships (national intelligence 

Council 2008). 

2008 National Defense Authorization Act: 

The national defense Authorization Act 

decreed that the uS military must ‘assess 

the risks of projected climate change to 

current and future missions … update 

defense plans based on these assessments, 

including working with allies and partners 

to incorporate climate mitigation strategies’ 

(defense Authorization Act 2008). 

BoX 7: us militaRy stRateGiC anD leGislative Response timeline

2009 President Obama Directive:  

in 2008, President obama directed the 

uS military to reduce its non-operational 

emissions, enhance agency sustainability 

measures, publish a climate change 

adaptation plan and actively participate in 

the interagency Climate Change Adaption 

Task Force (White house 2009). 

2010 US National Security Strategy (NSS) and 

Quadrennial Defense Review (QDR): These 

documents were the first authoritative uS 

national security documents in history to 

describe the climate security threat in detail.

2012  Climate Change Adaptation Roadmap: The 

uS dod also published a Climate Change 

Adaptation Roadmap, which required the 

department to integrate climate change 

considerations across the department, 

manage associated risks and collaborate 

with internal and external stakeholders on 

climate change challenges.

2012  US DoD Climate Change Adaptation 

Working Group (CCAWG) established:  

has membership from all Services 

and multiple offices including Policy, 

operational energy Plans and Programs, 

Personnel and readiness and the Joint Staff. 

2013  Presidential Order:  

A 2013 presidential order - Preparing the 

United States for the Impacts of Climate 

Change required the uS military to also 

engage in climate change partnering 

and information sharing, support risk-

informed decision making tools, and 

undertake climate preparedness training 

(White house 2013).

2015  US National Security Strategy:  

The 2015 strategy states: ‘[c]limate change 

is an urgent and growing threat to our 

national security, contributing to increased 

natural disasters, refugee flows, and 

conflicts over basic resources’ (White  

house 2015).

70



US Military Combatant 
Command response

The uS military is also mainstreaming 

climate change throughout the missions, 

training and doctrine of its global network 

of Combatant Commands that extend from 

Africa, to europe, across the middle east, 

to the Pacific, the Arctic and beyond. The 

Combatant Commands form the frontline 

of the uS military, controlling vast military 

equipment (planes, ships, soldiers, sailors 

and airmen). The Combatant Commands 

are important due to their ability to respond 

quickly during climate related natural 

disasters. The Combatant Commands 

already see climate change as a current 

security risk and are factoring climate 

related security risks into their planning, 

particularly for humanitarian Assistance and 

disaster relief. each Combatant Command 

is also focused on how climate change will 

impact its particular area of operations (eg., 

uS northern Command on the melting 

Arctic, uS Pacific Command on rising 

sea-levels for small island states). it is worth 

highlighting that the Combatant Commands 

are also working with partner nations to 

reduce climate risks including in areas of 

infrastructure, training and equipment. 

in this way, climate change represents an 

opportunity for the military to engage in 

capacity building before a disaster strikes  

(uS dod 2015; Figure 49).

Figure 49: uS marines and sailors arrive using landing Craft Air Cushions to offload vehicles, personnel and equipment in 
support of a non-combatant evacuation operation exercise being conducted in the hawaiian islands. 
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4.4.2  UK Ministry 
of Defence 

BoX 8: uK seCuRity seCtoR on Climate ChanGe anD its seCuRity impaCts 

“If we bury our head in the sand we 

risk our world being engulfed…[we 

require] a whole new approach to 

how we analyse and act on security”

margaret Beckett 
Former British Foreign Secretary

“The physical effects of climate 

change are likely to become 

increasingly significant as a ‘risk 

multiplier’, exacerbating existing 

tensions around the world.”

2010 uK national Security 
Strategy

“Climate change will require 

more deployment of British 

military in conflict prevention, 

conflict resolution or responding 

to increased humanitarian 

requirements due to extreme 

weather impacts”

rear Admiral neil morisetti 
(ret.), Former uK Climate and 
energy Security envoy

The uK ministry of defence (mod) has also 

taken a number of comprehensive steps to 

address the threat of climate change. This 

section provides an overview of some of the 

key strategic and legislative decisions. 

in 2007, British Foreign Secretary margaret 

Beckett convened the first ever debate on 

climate change in the un Security Council 

(un 2007). As a result the uK mod elevated 

climate change in the 2008 and 2010 

National Security Strategy, stating:

Climate change is potentially the greatest 

challenge to global stability and security, 

and therefore to national security. 

Tackling its causes, mitigating its risks 

and preparing for and dealing with its 

consequences are critical to our future 

security (hm Government 2008: 18).

in 2008 the mod presented its Climate 

Change Strategy at a Parisian conference, 

The Importance of Military Organisations 

in Protecting the Climate. This conference 
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also included climate security presentations 

from the equivalent defence ministries of 

Australia, Brazil, Canada, Finland, France, 

Germany, india, Sweden, The netherlands 

and the united States all of whom recognised 

the early security implications of a changing 

climate. in 2009, the mod and the Foreign 

and Commonwealth office (FCo) jointly 

appointed rear Admiral neil morisetti as 

the two departments’ Climate and energy 

Security envoy. The role of the envoy was 

to act as a uK voice on climate and resource 

security, broaden and deepen the climate 

security debate and to integrate mod’s climate 

strategy across the organisation including 

full integration with other government 

departments (hm Government 2010). The 

appointment of rear Admiral morisetti 

provided a clear and authoritative voice on 

climate security matters that elevated the 

urgency to act on climate change, factored 

it into strategic planning and mainstreamed 

the issue within defence and beyond. 

The mod’s Climate Strategy was 

complemented in 2010 with two further 

works. The first, Defence in a Changing 

Climate outlined the threats that climate 

change poses as well as the opportunities 

presented as a result of the global move 

towards a low-carbon economy. The second, 

MoD Climate Change Delivery Plan, set  

forth detailed plans to deliver targets set out 

in the Climate Change Strategy. included in 

this was the aim to reduce military estate  

Co2 emissions by 80 percent by 2050 (uK 

mod 2010).

Figure 50: A uK serviceman provides humanitarian aid in Sierra leone. 
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From 2011, uK mod climate strategies are 

now part of its Sustainable Development 

Strategy, which defined two core principles:

 › Principle 1. Adaptation. defence 

must be resilient to current and future 

environmental, social and economic 

threats.

 › Principle 2. Mitigation. defence must 

realise the positive and minimise the 

negative impacts that defence activities 

can have on the environment, people  

and the economy in the uK and overseas.

in formulating its climate response, 

the Sustainable Development Strategy 

identified six core objectives (uK mod 

2011) that – amongst others - included 

reducing its Armed Force reliance on 

fossils fuels, reducing greenhouse gas 

emissions at defence bases and factoring in 

environmental threats into defence planning 

activities. To this end, the mod undertook 

Climate impacts risk Assessments which 

identified risks to the defence estate from 

current and future climate events as well as 

action to maintain and optimise operational 

capabilities (hm Government 2012; 2013). 

in essence, these risk assessments ensure 

that the mod estate becomes resilient to a 

changing climate (Box 9). 

it is clear that both the uS and uK are at the 

forefront of responding to the challenges 

presented by climate change, through 

integrating detailed considerations in 

military planning regarding how their 

militaries might mitigate and adapt to climate 

change and its resulting security impacts.

Between 2010 and 2013 the uK mod completed 

an extensive climate change impact risk 

assessment of approximately 70 of its most 

critical defence establishments. using military 

risk methodologies, the mod analysed how 

climate change would impact its bases in terms of 

temperature increases, changed rainfall patterns, 

extreme weather and sea-level rise. The risks 

were recorded on the uK mod Climate resilience 

risk register, which enables the uK military to 

commence adaptation of climate risks as they 

emerge. in addition, the Climate resilience risk 

register has been incorporated into uK military 

business continuity plans, including areas such 

as training, health and safety, maintenance and 

environmental management (hm Government 

2012; 2013).

BoX 9: uK Climate impaCt RisK assessment 
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Conclusion 
Climate change poses significant 
risks for human and societal well-
being. It acts as a threat multiplier 
with potentially devastating security 
implications by heightening 
social and political tensions and 
increasing the risk of conflict 
and violence. The UK and US 
Governments directed their 
militaries to examine and prepare 
for the security threats posed by 
climate change. Both militaries 
have responded by labelling climate 
change a significant security 
risk, which is shaping the current 
and future strategic environment 
within which militaries will need 
to operate. These nations have 
taken significant legislative and 
strategic steps to ensure that climate 
change is integrated into Defence 
planning and that the Army, Navy 
and Air Force are prepared for this 
contemporary security challenge. 

in Australia, comparatively little action is 

being taken to ensure that the Australian 

defence Force is prepared for climate change 

and its security implications. increasingly, 

this is leaving the AdF out of step with its 

allies, and exposing Australian defence 

personnel, and Australia more broadly, to the 

considerable strategic risk and uncertainty 

that climate change brings. Given the scale 

of the climate change challenge and the 

potential for it to increase the risk of conflict 

and the forced migration of people within 

and between nations, Australia cannot 

afford to lag further behind its major allies. 

if Australia is to align with its military allies 

then the next defence White Paper (which is 

due to be released in late 2015) should address 

climate change in detail.

ultimately, whilst defence forces can 

respond to climate change and its impacts, 

they cannot solve it alone. it is extremely 

urgent that global emissions start tracking 

downward this decade if there is to be any 

chance of keeping the warming of the planet 

to below 2°C, and limiting the severity of 

climate change and its implications for 

security. To achieve this, we must join the 

global effort to substantially reduce carbon 

emissions and rapidly move away from fossil 

fuels to renewable energy. There is no time to 

lose; now is the time to get on with the job. 
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Appendix A:
evidence underpinning Table one: 
military climate action comparison*

* Sources identified in this Appendix are non-exhaustive, only include open-source public documents and are identified as a 
guide to readers only.

US department of defense

Military Planning and Operations

1. Incorporated and mainstreamed into National 

Strategic (Military) planning. 

evidence/reference: Climate change is factored 

into the 2006 uS national intelligence Priorities 

Framework, 2008 uS national intelligence 

Assessment, 2008 uS national defense 

Authorization Act, 2010 and 2015 uS national 

Security Strategy, 2010 and 2014 Quadrennial 

defense review; executive order 13653 – 

Preparing the united States for the impacts of 

Climate Change (2013).

2. Shown leadership by appointing a Senior Military 

authority as Climate Change planning officer/

envoy.

evidence/reference: Admiral david W. Titley 

served as uS Chief oceanographer and initiated 

uS navy Task Force Climate Change.

3. Published a Climate Change Adaptation Strategy.

evidence/reference: uS Climate Change 

Adaptation roadmap within uS dod Strategic 

Sustainability Performance Plan; uS navy 

Climate Change roadmap; uS Army Corps of 

engineers Climate Adaptation Statement (2011) 

and Climate Preparedness and resilience Policy 

Statement (2014).

4. Participating member of Interdepartmental / 

interagency Climate Change Working Group.

evidence/reference: member of interagency 

Climate Change Adaptation Task Force (2009); 

member of Council on Climate Preparedness 

and resilience (2013); executive order 13514 – 

Federal leadership in environmental, energy 

and economic Performance (2009); executive 

order 13653 – Preparing the united States for the 

impacts of Climate Change (2013).

5. Analysis of climate change impacts on military 

base locations and base capacity (force posture).

evidence/reference: 2008 national defense 

Authorization Act; The Presidents Climate 

Action Plan (2013); executive order 13514 – 

Federal leadership in environmental, energy 

and economic Performance (2009); 2010/2015 

Qdr and nSS; uS Climate Change Adaptation 

roadmap within uS dod Strategic Sustainability 

Performance Plan; executive order 13653 – 

Preparing the united States for the impacts of 

Climate Change (2013).

6. Analysis of climate change impacts on how 

military is organised for combat missions, 

stabilisation operations and disaster relief (force 

structure).

evidence/reference: 2008 national defense 

Authorization Act; executive order 13514 – 

Federal leadership in environmental, energy 

and economic Performance (2009); uS Climate 

Change Adaptation roadmap within uS Strategic 

dod Sustainability Performance Plan; executive 

order 13653 – Preparing the united States for the 

impacts of Climate Change (2013).

76



Military Training and Testing

1. Analysis of climate change risks to  

military training.

evidence/reference: uS Climate Change 

Adaptation roadmap within uS dod Strategic 

Sustainability Performance Plan; uS dod 

response to Congress on national Security 

implications of Climate Change (23 July 2015 in 

response to Senate report 113-211, h.r. 4870).

2. Analysis of climate change impacts on individual 

soldier, sailor and air force personnel readiness.

evidence/reference: uS Climate Change 

Adaptation roadmap within uS Strategic 

Sustainability Performance Plan; uS dod 

response to Congress on national Security 

implications of Climate Change (23 July 2015 in 

response to Senate report 113-211, h.r. 4870).

3. Analysis of climate change impacts on the 

preparedness of the military to respond to 

operations and emergencies

evidence/reference: 2008 national defense 

Authorization Act; 2010 Qdr; 2010 nSS; uS dod 

response to Congress on national Security 

implications of Climate Change (23 July 2015 in 

response to Senate report 113-211, h.r. 4870); uS 

Climate Change Adaptation roadmap within uS 

dod Strategic Sustainability Performance Plan.

4. Analysis / inclusion of climate change in 

military doctrine (eg., disaster relief doctrine or 

aid to civil community).

evidence/reference: 2008 national defense 

Authorization Act; executive order 13514 – 

Federal leadership in environmental, energy 

and economic Performance; uS dod response 

to Congress on national Security implications 

of Climate Change (23 July 2015 in response to 

Senate report 113-211, h.r. 4870); uS Climate 

Change Adaptation roadmap within uS dod 

Strategic Sustainability Performance Plan.

5. Analysis of health impacts of climate change on 

military forces and operational areas.

evidence/reference: executive order 13514 – 

Federal leadership in environmental, energy 

and economic Performance; uS Climate Change 

Adaptation roadmap within uS dod Strategic 

Sustainability Performance Plan.

Military Estate (Built and Natural Infrastructure)

1. Mandated renewable energy targets for  

military bases.

evidence/reference: The Presidents Climate 

Action Plan (2013); uS dod Strategic 

Sustainability Performance Plan; executive order 

13653 – Planning for Federal Sustainability in the 

next decade (2015); uS dod instruction 4170.11, 

‘installation energy management’ (dec 2009).

2. Conducted Risk Assessment of sea-level rise on 

military bases.

evidence/reference: 2008 national defense 

Authorization Act; 2010 Qdr; uS dod response 

to Congress on national Security implications 

of Climate Change (23 July 2015 in response to 

Senate report 113-211, h.r. 4870).

3. Conducted Risk Assessment of extreme weather 

on military bases.

evidence/reference: 2008 national defense 

Authorization Act; uS dod response to Congress 

on national Security implications of Climate 

Change (23 July 2015 in response to Senate report 

113-211, h.r. 4870).

4. Implemented ‘Green’ building codes and energy 

programs across military bases.

evidence/reference: uS Army net Zero Program; 

uS navy energy Program (2010); uS Strategic 

Sustainability Performance Plan; executive order 

13693 – Planning for Federal Sustainability in the 

next decade (2015); uS dod instruction 4170.11, 

‘installation energy management’ (dec 2009); 

uS Green Building Council leadership in energy 

and environmental design (leed; department 

of defense Sustainable buildings Policy (10 

nov 2013); unified Facilities Criteria 1-200-02, 

‘high Performance and Sustainable Building 

requirements’ (1 mar 2013); nAvFAC Sustainability 

and energy requirements 2014-02 (2014).
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Military Acquisition and Supply Chain

1. Mandated fuel and energy efficiency goals in 

purchase of major military hardware & platforms 

(eg., use of bio-fuels and hybrids).

evidence/reference: energy for the Warfighter: 

operational energy Strategy (2011); operational 

energy Strategy implementation Plan 

(march 2012); uS dod Strategic Sustainability 

Performance Plan; uS navy energy Program 

(2010); executive order 13693 – Planning for 

Federal Sustainability in the next decade (2015). 

2. Analysed climate change risks to critical civilian 

infrastructure and civilian workforce and 

resultant impacts on military infrastructure, 

operations and training.

evidence/reference: executive order 13514 – 

Federal leadership in environmental, energy 

and economic Performance (2009); executive 

order 13653 – Preparing the united States for the 

impacts of Climate Change (2013).

3. Sustainable Procurement practices implemented 

(eg., energy efficient civilian vehicle fleets, 

energy efficient lighting, heating, waste 

reduction strategies etc).

evidence/reference: executive order 13514 – 

Federal leadership in environmental, energy 

and economic Performance (2009); executive 

order 13653 – Preparing the united States for 

the impacts of Climate Change (2013); uS dod 

Strategic Sustainability Performance Plan; 

executive order 13693 – Planning for Federal 

Sustainability in the next decade (2015).

UK armed Forces

Military Planning and Operations

1. Incorporated and mainstreamed into National 

Strategic (Military) Planning. 

evidence/reference: 2008 and 2010 national 

Security Strategy; mod Strategic Trends 

Programme: Global Strategic Trends out to 2014 

(2010).

2. Shown leadership by appointing a Senior 

Military authority as Climate Change planning 

officer/envoy.

evidence/reference: rear Admiral morisetti 

(2009) – uK Climate envoy.

3. Published a Climate Change Adaptation Strategy.

evidence/reference: 2010 Climate Strategy 

(defence in a Changing Climate); 2010 mod 

Climate Change delivery Plan; 2011 mod 

Sustainable development Strategy. 

4. Participating member of Interdepartmental / 

interagency Climate Change Working Group.

evidence/reference: The appointment in 2009 

by Foreign and Commonwealth office of military 

climate envoy to integrate climate change across 

government departments; uK Climate impacts 

Programme (uKCiP).

5. Analysis of climate change impacts on military 

base locations and base capacity (force posture).

evidence/reference: 2010 Climate Strategy 

(defence in a Changing Climate); 2010 mod 

Climate Change delivery Plan; mod Climate 

impact risk Assessment (2012); mod Climate 

impacts risk Assessment methodology (2012).

6. Analysis of climate change impacts on how 

military is organised for combat, stabilisation 

operations and disaster relief (force structure).

evidence/reference: 2010 Climate Strategy 

(defence in a Changing Climate); 2010 mod 

Climate Change delivery Plan; mod Climate 

impact risk Assessment (2012); mod Climate 

impacts risk Assessment methodology (2012).
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Military Training and Testing

1. Analysis of climate change risks to military 

training.

evidence/reference: 2010 Climate Strategy 

(defence in a Changing Climate); 2010 mod 

Climate Change delivery Plan; mod Climate 

impact risk Assessment (2012); mod Climate 

impacts risk Assessment methodology (2012).

2. Analysis of climate change impacts on individual 

soldier, sailor and air force personnel readiness.

evidence/reference: no evidence found in 

publications.

3. Analysis of climate change impacts on the 

preparedness of the military to respond to 

operations and emergencies.

evidence/reference: 2010 Climate Strategy 

(defence in a Changing Climate); 2010 mod 

Climate Change delivery Plan; mod Strategic 

Trends Programme: Global Strategic Trends out to 

2014 (2010); mod Climate impact risk Assessment 

(2012); mod Climate impacts risk Assessment 

methodology (2012).

4. Analysis / inclusion of climate change in 

military doctrine (eg., disaster relief doctrine or 

aid to civil community).

evidence/reference: 2010 mod Strategic Trends 

Programme: Global Strategic Trends out to 2040.

5. Analysis of health impacts of climate change on 

military forces and operational areas.

evidence/reference: no evidence found in 

publications.

Military Estate (Built and Natural Infrastructure)

1. Mandated renewable energy targets for  

military bases.

evidence/reference: uK mod Sustainability 

Strategy (2011); uK Greening Government 

Commitment Targets (2014).

2. Conducted Risk Assessment of Sea Level rise on 

military bases.

evidence/reference: mod Climate impact risk 

Assessment (2012); mod Climate impacts risk 

Assessment methodology (2012); 2010 mod 

Strategic Trends Programme: Global Strategic 

Trends out to 2040.

3. Conducted Risk Assessment of extreme weather 

on military bases.

evidence/reference: mod Climate impact risk 

Assessment (2012); mod Climate impacts risk 

Assessment methodology (2012); 2010 mod 

Strategic Trends Programme: Global Strategic 

Trends out to 2040.

4. Implemented ‘Green’ building codes and energy 

programs across military bases.

evidence/reference: uK mod Sustainability 

Strategy (2011).

Military Acquisition and Supply Chain

1. Mandated fuel and energy efficiency goals in 

purchase of major military hardware & platforms 

(eg., use of bio-fuels and hybrids).

evidence/reference: 2010 Climate Strategy 

(defence in a Changing Climate); 2010 mod 

Climate Change delivery Plan.

2. Analysed climate change risks to critical civilian 

infrastructure and civilian workforce and 

resultant impacts on military infrastructure, 

operations and training.

evidence/reference: mod Climate impact risk 

Assessment (2012); mod Climate impacts risk 

Assessment methodology (2012).

3. Sustainable Procurement practices implemented 

(eg., energy efficient civilian vehicle fleets, 

energy efficient lighting, heating, waste 

reduction strategies etc).

evidence/reference: uK mod Sustainability 

Strategy (2011); uK Greening Government 

Commitment Targets (2014).
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australian defence Force (adF)

Military Planning and Operations

1. Incorporated and mainstreamed into National 

Strategic (Military) Planning. 

evidence/reference: Partial response. Climate 

change has been included as a point in the 2009 

and 2013 defence White Papers and the 2008 and 

2013 national Security Strategies but is unlikely to 

be included in the 2015 defence White Paper.

2. Shown leadership by appointing a Senior 

Military authority as Climate Change planning 

officer/envoy.

evidence/reference: no action taken.

3. Published a Climate Change Adaptation Strategy.

evidence/reference: no action taken.

4. Participating member of Interdepartmental / 

Interagency Climate Change Working Group.

evidence/reference: AdF Global Change and 

energy Sustainability initiative has convened 

interagency forums (2011/12); defence was also 

identified as a member of the inter departmental 

Committee on Climate Change (2009/10) and was 

noted for participating in the Cockburn Councils 

Coastal Climate Change Study Project (2010).

5. Analysis of climate change impacts on military 

base locations and base capacity (force posture).

evidence/reference: The 2012 Force Posture 

review did not include any analysis of climate 

change.

6. Analysis of climate change impacts on how 

military is organised for combat, stabilisation 

operations and disaster relief (force structure).

evidence/reference: “no evidence that climate 

change is yet part of detailed defence White 

Paper strategic planning or Capability Context 

Scenarios”.

Military Training and Testing

1. Analysis of climate change risks to military 

training.

evidence/reference: no evidence available.

2. Analysis of climate change impacts on individual 

soldier, sailor and airmen readiness.

evidence/reference: no evidence available.

3. Analysis of climate change impacts on the 

preparedness of the military to respond to 

operations and emergencies.

evidence/reference: AdF Global Change and 

energy Sustainability initiative.

4. Analysis / inclusion of climate change in 

military doctrine (eg., disaster relief doctrine or 

aid to civil community).

evidence/reference: Climate change has 

been discussed in a number of AdF doctrinal 

publications including ‘Joint operations in the 

21st century’; Future maritime operating Concept 

– 2025; Army’s Future land operating Concept 

(2009); operations Series AddP 3.8 Peace 

operations; Australian maritime doctrine (2010); 

Future land Warfare report 2014.

5. Analysis of health impacts of climate change on 

military forces and operational areas.

evidence/reference: no evidence available.

Military Estate (Built and Natural Infrastructure)

1. Mandated renewable energy targets for military 

bases.

evidence/reference: defence estate energy 

Strategy 2014 – 2019. This Strategy fails to 

establish any mandated renewable energy targets 

for military bases.

2. Conducted Risk Assessment of Sea Level rise on 

military bases.

evidence/reference: ‘Adaptation and Planning 

Strategies to mitigate the impact of Climate 

Change induced Sea level rise, Flooding and 

erosion at Selected Sites’ (2011 - 2012).
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3. Conducted Risk Assessment of extreme weather 

on military bases.

evidence/reference: no evidence available.

4. Implemented ‘Green’ building codes and energy 

programs across military bases.

evidence/reference: defence Green Building 

Guidelines (2004); defence estate energy Strategy 

2014 – 2019; defence environmental Strategy 

2010 – 2014; energy efficiency in Government 

operation (eeGo) Policy (2006); defence 

Procurement Policy manual (2014); national 

Green leasing Policy (2010); ‘AdF Combat Climate 

Change’ program (from 2008).

Military Acquisition and Supply Chain

1. Mandated fuel and energy efficiency goals in 

purchase of major military hardware & platforms 

(eg., use of bio-fuels and hybrids).

evidence/reference: rAn has undertaken some 

bio-fuel use in its operational platforms; limited 

discussion in defence estate energy Strategy 2014 

– 2019; energy use in the Australian Government 

operations 2011-12 (this was the final report 

and was published in 2013) stated ‘there is no 

policy requirement to reduce operational fuel 

consumption’ (p. ii). 

2. Analysed climate change risks to critical civilian 

infrastructure and civilian workforce and 

resultant impacts on military infrastructure, 

operations and training.

evidence/reference: no evidence available.

3. Sustainable Procurement practices implemented 

(eg., energy efficient civilian vehicle fleets, 

energy efficient lighting, heating, waste 

reduction strategies etc).

evidence/reference: defence environmental 

Strategy 2010 – 2014; Waste minimisation Policy; 

defence Sustainable Water Strategy; defence 

Procurement Policy manual (2014).
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Australia and its neighbours are on the frontline of climate 
change. Soaring temperatures, rising sea levels and increases 
in extreme weather events will play a role in raising the risk of 
conflict, increasing the displacement of people and worsening 
the extent of destruction caused by extreme weather events 
in our region. Climate change exposes Australian soldiers, 
sailors and airforce personnel, as well as Australia more 
broadly, to considerable strategic risk and uncertainty.

unSW Canberra has partnered with the Climate Council to host The 

Australian Climate Security Panel. hosted by unSW Canberra at the 

Australian defence Force Academy, this panel will bring together world 

renowned defence leaders and a scientific expert to discuss climate change, 

its security implications and the steps being taken by the uS and uK 

militaries to be prepared. 

speaKeRs:

 › Rear Admiral David Titley, USN (Ret.), who initiated and led the uS navy’s 

Task Force on Climate Change whilst serving in the Pentagon.

 › Rear Admiral Neil Morisetti, RN (Ret.), who acted as the uK  

Government’s Climate and energy Security envoy.

 › Admiral Chris Barrie (Ret.), Australia’s former Chief of defence.

 › Professor Will Steffen, world leading climate change expert and  

Climate Councillor, the Climate Council.

the 

austRalian 
Climate 
seCuRity 
panel

Date/time:
Wednesday the 28th of october 

2015, 10am-11.30am

wheRe:
unSW Canberra at the Australian 

defence Force Academy 

Adams Auditorium, Building 111 

northcott drive, Campbell ACT

http://www.climatecouncil.org.au/the-australian-climate-security-panel?vid=3763
http://www.climatecouncil.org.au/the-australian-climate-security-panel?vid=3763
http://www.climatecouncil.org.au/the-australian-climate-security-panel?vid=3763
http://www.climatecouncil.org.au/the-australian-climate-security-panel?vid=3763


The Climate Council is an independent, crowd-funded organisation  

providing quality information on climate change to the Australian public.

The Climate Council is a not-for-profit organisation 
and does not receive any money from the Federal 
Government. We rely upon donations from the 
public. We really appreciate your contributions.

Thank you for 
supporting the 
Climate Council.

Climate CounCil

info@climatecouncil.org.au

twitter.com/climatecouncil

facebook.com/climatecouncil

climatecouncil.org.au

climatecouncil.org.au/donateDonate

mailto:info%40climatecouncil.org.au?subject=
http://twitter.com/climatecouncil
http://facebook.com/climatecouncil
facebook.com/climatecouncil
http://climatecouncil.org.au
http://climatecouncil.org.au/donate
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