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WWF

WWEF is one of the world’s largest and most experienced independent
conservation organizations, with over 5 million supporters and a global network
active in more than 100 countries.

WWF’s mission is to stop the degradation of the planet’s natural environment
and to build a future in which humans live in harmony with nature, by
conserving the world’s biological diversity, ensuring that the use of renewable
natural resources is sustainable, and promoting the reduction of pollution and
wasteful consumption.

Zoological Society of London

Founded in 1826, the Zoological Society of London (ZSL) is an international

VFLHQWL¢{F FRQVHUYDWLRQ DQG HGXFDWLRQDO RUJDQL]DWLRQ ,WV PLVVLRQ LV WR DFKLHYH
and promote the worldwide conservation of animals and their habitats. ZSL
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Global Footprint Network

The Global Footprint Network promotes the science of sustainability by
advancing the Ecological Footprint, a resource accounting tool that makes
sustainability measurable. Together with its partners, the Network works

to further improve and implement this science by coordinating research,
developing methodological standards, and providing decision-makers with
robust resource accounts to help the human economy operate within the Earth’s
ecological limits.

European Space Agency

The European Space Agency (ESA) is Europe’s gateway to space. Its mission is to

shape the development of Europe’s space capability and ensure that investment
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European Space Agency: Observing Earth from space

A new partner in the production of this year’s Living Planet

Rteport, the European Space Agency (ESA) is committed to Looking out of my window and watching Earth from space comes
¢QGLQJ RXW PRUH DERXW (DUWK LWV LPPHGLDWH VSDFH HQYI‘UR(-‘)P'_H?V\\A/ith my job as an astronaut. Nevertheless, | feel | am privileged.
RXU VRODU V\VWHP DQG WKH XQLYHUVH IRU WKH EHQH¢W RI WKH SODQHW

and its inhabitants. PromISSe is my second mission into space. This time | will live

Coordinated by the directorate of Earth Observation RQ WKH ,QWHUQDWLRQDO 6SDFH 6WDWLRQ
SURJUDPP_H\_/ L J_URZLQ‘] SRR OLWHY GHOLYHU D I:RQWLQXDOmissionoflldaysin2004. However, those 11 days in space changed
stream of essential |nformat|.0n to understanq and analyse the my life. Seeing Earth from space provides a unique perspective. Our
state of the planet, and monitor changes taking place. planet is a beautiful and fragile place, protected only by a very thin

ESA has been dedicated to observing Ea}rth 7T PR . layer of atmosphere essential for life on our planet. And seemingly
VLQFH WKH ODXQFK RI LWV ¢UVW ZHDWKHU VDWHOOLWH LQ -KLOH (§ ge forests turned out to be small and passed by very quickly. It

contlnges to develop satellites to advar?ce meteorology, the focus was this perspective, and realization, that lie behind my motivation
today is also very much on understanding how Earth works as to become a WWEF ambassador.

a system and how human activity is affecting natural processes.

<Z53/ s1adiny 91puy ©

KV XQO

Satellites offer the only practical means of monitoring The European Space Agency is conducting research to provide

Earth as a whole. Sensitive spaceborne instruments gather information about the health of our planet. Some of the threats

precise data to unravel the complexities of our planet and track to a healthy planet are visible to the naked eye, while others are

changes taking place, especially those associated with the effects WUDQVODWHG LQWR ¢(JXUHV VWDWLQJ KRZ ZKHUH DQG ZK\ WKH Z

of climate change. FKDQJLQJ :KDW , FDQ VHH IURP VSDFH LV UHAHFWHG LQ WKH UHS
$SDUW IURP EHQH/;WWLQJ (XURSHDQ UHVHDUFK UHTXLUHPHQWYV your hands.

this also ensures that decision-makers are equipped with the

information to tackle the challenges of climate change, secure In this ninth edition of the Living Planet Report, the key indices

a sustainable future and respond to natural and human- again show unsustainable pressures on the planet. We now know

induced disasters. WKDW WKH GHPDQGYV RQ QDWXUDO UHVRXUFHV OLNH ¢VK WLPEHL
ESA'’s “workhorse” missions, ERS and Envisat, revealed are rocketing to a level that is impossible to replenish sustainably.

new insight into many aspects of Earth. Each carrying a suite of

. . . All'l care about, and cherish, is on this one planet.
instruments, these missions have led to a better understanding

of air pollution and ozone holes, mapped the height and It is my home, the home of my family and friends, and the home

temperature of the sea surface, monitored the changing face of another 7 billion people. It is also the home of beautiful forests,

of polar ice, and tracked the way land is used. mountains, savannahs, oceans, lakes and rivers and of all of the
7KH (DUWK ([SORUHU PLVVLRQV DGGUHVV XUJHQW VFLHQWL¢F species living within. Our planet is beautiful, but our planet is

questions such as Earth’s gravity, ice-thickness change, the also fragile.

ZDWHU F\FOH WKH PDJQHWLF ¢HOG ZLQG WKH UROH FORXGV SOD\ LQ

Earth’s energy balance, and the carbon cycle. We have the ability to save our home, to protect our planet. Not only
In parallel, ESA develops missions called Sentinels to IRU RXU RZQ EHQH;W EXW DERYH DOO IRU JHQHUDWLRQV WR FR

feed services for Europe’s Global Monitoring for Environment the solutions. Everyone can make a contribution by making better

and security programme. The data is used for a wide range of choices in how we govern, produce and consume. Taking better care

applications to manage the environment, such as monitoring of the planet is in our hands.

biodiversity, natural resources, air quality, oil spills, volcanic
ash, and to support humanitarian aid and emergency response M' %«P‘u{
in times of disaster.

7>esa —

\\K\

W\
\ =
\\\\7 André Kuipers

Astronaut, European Space Agency
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K E E P I N G T H I S A L IVI N G P LA N ET 20 YEARIR/HE June 2012 will see the nations of the world, businesses and a broad

NMOMENTOWIS \%?ep of civil society representatives gather in Rio de Janeiro for

We are all familiar with the stark array of graphs — carbon ° SUMMHASS A e UN Conference on Susta_inab_le _Development. Twen.ty years after
HPLVVLRQV GHIRUHVWDWLRQ ZDWHU VEDI \%KLQJ + WKDW Gl_t\/\éew the momentous Earth Summlt, tf-HS is a crucial oppgrtunltyto take
how we are sapping the Earth’s resources and resilience. This 2012 % OBPMNIY  stock of where the world is heading and how we’d like our future to
edition of the Living Planet Report tells us how it all adds up — the g TO FTABOCK (take shape.
Cecine inthe hoathof the orest, vers and aceans hat make our o LRI M, s can and must be the moment fo governmerts 0 seta e
lives possible ’ g [?(')@_s_e toward sustalnqblllty. Itis also a unique opportynlty for

‘ g V\ED IKE OURIH) coalitions of the committed to step up — governments in regions
We are living as if we have an extra planet at our disposal. We are ) TO TRA SMHE  like the Congo Basin or the Arctic, joining together to manage the
using 50 per cent more resources than the Earth can provide, and resources they share; cities challenging and inspiring each other
unless we change course that number will grow very fast — by 2030, to reduce carbon emissions and create more liveable urban spaces;
even two planets will not be enough. companies who are competitors in the marketplace nonetheless

joining forces to drive sustainability into their supply chains and
But we do have a choice. We can create a prosperous future that offering products that help customers use less resources; and
provides food, water and energy for the 9 or perhaps 10 billion pension funds and sovereign wealth funds investing in green jobs.
people who will be sharing the planet in 2050.
These solutions, and others articulated within this edition of the

We can produce the food we need without expanding the footprint Living Planet Report, show that we all need to play a role in keeping
of agriculture — without destroying more forest, or using more this a living planet — with food, water and energy for all, and the
water or chemicals. Solutions lie in such areas as reducing waste, vibrant ecosystems that sustain life on Earth.
which now claims much of the food we grow; using better seeds and
better cultivation techniques; bringing degraded lands back into
production; and changing diets — particularly by lowering meat - L-L/j""/
consumption in high income countries.
We can ensure there is enough water for our needs and also
conserve the healthy rivers, lakes and wetlands from which Jim Leape
it comes. Smarter irrigation techniques and better resource Director General
SODQQLQJ IRU H[DPSOH FDQ KHOS XV XVH ZDWHU PRUH HI¢(FLHQWO\ WWEF International

Most fundamentally, we need to establish water management
regimes that involve a broader range of stakeholders, and that
manage river basins as the complex, richly diverse living systems
that they are.

We can meet all of our energy needs from sources like wind and

VXQOLJKW WKDW DUH FOHDQ DQG DEXQGDQW 7KH ¢UVW LPSHUDWLYH LV WR JHW
PXFK PRUH RXW RI WKH HQHUJ\ ZH XVH £+ LQFUHDVLQJ WKH HI{FLHQF\

of our buildings, cars and factories can cut our total energy use in

half. If we make those savings, then it is possible to meet all of our

needs from renewable sources, so long as we focus on driving those

technologies into the economy and ending the $700 billion

in subsidies that keep us hooked on oil and coal.
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Within the vast immensity of the universe, a thin layer of life
encircles a planet. Bound by rock below and space above, millions
of diverse species thrive. Together, they form the ecosystems and
habitats we so readily recognize as planet Earth — and which, in
turn, supply a multitude of ecosystem services upon which people,
and all life, depend.

Ever-growing human demand for resources, however, is
putting tremendous pressures on biodiversity. This threatens the
continued provision of ecosystem services, which not only further
threatens biodiversity but also our own species’ future security,
health and well-being.

This ninth edition of the Living Planet Report documents the
changing state of biodiversity, ecosystems and humanity’s demand
on natural resources; and explores the implications of these changes
for biodiversity and human societies. The report highlights that
current trends can still be reversed, through making better choices
that place the natural world at the centre of economies, business
models and lifestyles.

Chapter 1 presents the state of the planet as measured by
three complementary indicators. Including data from many more
species’ populations than previously, the Living Planet Index
continues to show around a 30 per cent global decline in biodiversity
health since 1970 (Figure 1). This trend is seen across terrestrial,
freshwater and marine ecosystems, but is greatest for freshwater
species, whose populations show an average 37 per cent decline.
The tropical freshwater index declined even more precipitously, by
70 per cent. Overall, the global tropical index declined by 60 per
cent since 1970. In contrast, the index for temperate regions
increased by 30 per cent over the same period. However, this does
not necessarily mean that temperate biodiversity is in a better state
than tropical biodiversity, as the temperate index disguises huge
historical losses prior to the start of the analysis.

The Ecological Footprint shows a consistent trend of over-
consumption (Figure 2). In 2008, the most recent year for which
data are available, the footprint exceeded the Earth’s biocapacity
— the area of land and productive oceans actually available to
produce renewable resources and absorb CO2 emissions — by more

Figure 1: Global
Living Planet Index
(WWF / ZSL, 2012)

Key

Emmm Global Living Planet

Index

Bl &RQ.GHQFH OL

Figure 2: Global
Ecological Footprint
(Global Footprint
Network, 2011)

WKDQ SHU FHQW 7KH FDUERQ IRRWSULQW LV D VLIJQL¢{FDQW GULYHU RI

this “ecological overshoot” — the term used to describe when, at
a global level, the Ecological Footprint is larger than biocapacity.

WWEF Living Planet Report 2012 page 8
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A new analysis of consumption trends in BRIICS (Brazil, Russia,
India, Indonesia, China and South Africa) countries as well as in
different income and development groups, together with population
and urbanization trends, underline the worrying potential for
humanity’s footprint to increase even more in the future.

The Water Footprint of Production provides a second
indication of human demand on renewable resources. For the

cUVW WLPH WKLY UHSRUW LQFOXGHYV DQ DQDO\VL

throughout the year in the world’s major river basins. This shows

that 2.7 billion people around the world already live in catchments

that experience severe water shortages for at least one month a year.
Chapter 2 highlights the links between biodiversity,

ecosystem services and people. The impacts of human activities on

three ecosystems — forests, freshwater and marine — are examined

Foreword and Executive summary page 9



LQ PRUH GHWDLO DV ZHOO DV VSHFL¢(F DQDO\VLV RI

they provide. Competing claims on natural resources such as
commercial pressures on agricultural land in developing countries
are also discussed.

The Living Planet Report offers a view on the planet’s
health. WWF also looks beyond the data to understand the human
expectations and struggles, demands and contributions that are
driving change on Earth. In this edition of the Living Planet Report,
Kenyan farmer Margaret Wanjiru Mundia will help us do just
that. Margaret will be introduced in Chapter 2. In contrast to this
individual perspective, we also take a view of the world through
extraordinary images from the European Space Agency (ESA).

Chapter 3 looks at what the future might hold. Possible
effects of climate change are examined and various scenarios are
presented, including for the Ecological Footprint. These analyses
indicate that continuing with “business as usual” will have serious,
and potentially catastrophic, consequences. In particular, continued
increases in greenhouse gas emissions will irreversibly commit the
world to a global average temperature rise of well over 2C, which
will severely disrupt the functioning of almost all global ecosystems
and dramatically affect human development and well-being.

Clearly, the current system of human development, based on
increased consumption and a reliance on fossil fuels, combined with
a growing human population and poor overall management and
governance of natural resources, is unsustainable. Many countries
and populations already face a number of risks from biodiversity
loss, degraded ecosystem services and climate change, including:
food, water and energy scarcity; increased vulnerability to natural
disasters; health risks; population movements; and resource-driven

FRQALFWY 7KHVH ULVNV DUH GLVSURSRUWLRQDWHO\ ERUQH E\ WKH SRRUHVW

people, even though they contribute relatively least to humanity’s
Ecological Footprint.

While some people may be able to use technology to
substitute for some lost ecosystem services and to mitigate against
climate change effects, these risks will only increase and become
more widespread if we keep to “business as usual’. Emerging
economies risk not meeting their aspirations for improved living
standards, and high-income countries and communities risk seeing
their current well-being eroded.

Forward-thinking governments and businesses have begun
making efforts to mitigate these risks, for example by promoting

UHQHZDEOH HQHUJ\ UHVRXUFH HI¢(¢FLHQF\

friendly production and more socially inclusive development.
However, the trends and challenges outlined in this report show
that most current efforts are not enough.

WWEF Living Planet Report 2012 page 10
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So, how can we reverse declining biodiversity, bring the Ecological
Footprint down to within planetary limits, and effectively reduce the
pace of human induced climate change and reverse the damaging
impacts? And how can we do this while ensuring equitable access
to natural resources, food, water and energy for a growing number
of people?

Chapter 3 provides some solutions that we already have
at hand: Alternative future scenarios based on changed food
consumption patterns and halting deforestation and forest
degradation illustrate some of the immediately available options
for reducing ecological overshoot and mitigating climate change.
These are expanded in Chapter 4, which presents WWF's One Planet
perspective for managing natural capital — biodiversity, ecosystems
and ecosystem services — within the Earth’s ecological limits.

In addition to large-scale conservation and restoration efforts,
this perspective seeks better choices along the entire system of
production and consumption that drive the preservation of natural
FDSLWDO VXSSRUWHG E\ UHGLUHFWHG ¢QDQFLDO
resource governance. Implementing such a paradigm shift will be a
tremendous challenge, involving uncomfortable decisions and trade-
offs. But our scenarios show we can reduce the Ecological Footprint,
and mitigate climate change trends, using current knowledge and
technologies — and begin the path to healthy, sustainable and
equitable human societies.

The Living Planet Report and Rio +20

6RPH RI WKH PRVW VLIQL,;FDQW LQWHUQDWLRQD
addressing the challenges facing our planet were developed

20 years ago when the world’s leaders met in Rio de Janeiro.

Among other initiatives, they signed the Convention on

Biological Diversity and the UN Framework Convention on

Climate Change, and set in motion the process to develop

WKH &RQYHQWLRQ WR &RPEDW '"HVHUWL{(FDWLRQ
message of the meeting was reinforced when all 193 member

states of the United Nations committed under the Millennium

Development Goals to end poverty, protect biodiversity and

reduce greenhouse gas emissions. In June 2012, Rio +20 will

be assessing what has happened since, and what fresh steps

are needed to address urgent problems of environmental

security, equity and resource management. The Living

Planet Report provides important information to this pivotal

meeting and delegates will be able to read a special conference

summary (www.panda.org/Ipr).

Foreword and Executive summary page 11



tDeforestation and forest degradation currently account for up
to 20 per cent of global anthropogenic CO2 emissions, including
losses from forest soils.
fLess than a third of the world’s rivers that are longer than
NP DUH IUHH ARZLQJ DQG ZLWKRXW GDPV RQ W

Chapter 1: The state of the planet £$ QHDUO\ ¢YH IROG LQFUHDVH LQ JOREDO PDUL

Biodiversity has declined globally million tonnes in 1950 to 87 million tonnes in 2005, has left
tThe global Living Planet Index declined by almost 30 per cent PDQ\ ¢VKHULHV RYHUH[SORLWHG
between 1970 and 2008. $The frequency and complexity of land use competition will rise
1 The global tropical index declined by 60 per cent during the as human demands grow. Throughout the developing world,
same period. there is an unprecedented rush by outside investors to secure
1 The global temperate index increased by 30 per cent; however access to land for future food and fuel production.
this disguises huge historical losses prior to 1970. $The loss of biodiversity and its related ecosystem services
1 The global terrestrial, freshwater and marine indices all declined, parti_cularly imp5_10t5 the poor, who rely most directly on these
with the freshwater index declining the most, by 37 per cent. services to survive.

$The tropical freshwater index declined even more precipitously,
by 70 per cent.
Human demands on the planet exceed supply
FHumanity’s Ecological Footprint exceeded the Earth’s

biocapacity by more than 50 per cent in 2008. $The past few decades have been warmer than any other
$,Q UHFHQW GHFDGHV WKH FDUERQ IRRWSULQW LV D VLIQL,FDQW comparable period for at least the last 400 years.
component of this ecological overshoot. fLimiting the global average warming to 2°C above pre-
tBiocapacity per person decreased from 3.2 global hectares industrial levels is likely to require emission reductions larger
(gha) in 1961 to 1.8 gha per capita in 2008, even though total than 80 per cent below peak levels. If emissions continue to
global biocapacity increased over this time. grow, large regions probably will individually exceed a 2°C
tRising consumption trends in high-income groups around increase.in. average annual temperatures by 2040. .
the world and in BRIICS countries, combined with growing $The declining Living Planet Index and rising Ecological
population numbers, provide warning signs of the potential for Footprint emphasize the need for more sustainable policies.
even larger footprints in the future. Scenarios can help us make better informed choices for
Many river basins experience water scarcity the futu.re. o . . o .
tExamining scarcity on a monthly basis reveals many river basins ¥ Scenarios highlight the importance of conserving biodiversity
WKDW VHHP WR KDYH VXI¢FLHQW VXSSOLHVY EDVHG RQ DQQXDO DYHUDJHV DUH to protect ecosystem services.

actually overexploited, hampering critical ecosystem functions.

12.7 billion people around the world live in catchments that C hapter 4 Better ChOICeS for a ||V| ng pl

experience severe water scarcity for at least one month a year. : . -
There are solutions for living within the means of

one planet
C h aptel’ 2 Why We ShOU Id Care FNatural capital — biodiversity, ecosystems and ecosystem
Our wealth, health and well-being are dependent on services — must be preserved and, where necessary, restored
ecosystem services as the foundation of human economies and societies.
tMany areas of high biodiversity also provide important ecosystem FWWF's One Planet perspective proposes how to manage, govern

VHUYLFHV VXFK DV FDUERQ VWRUDJH IXHO ZRRG IUHVKZDWHU ARZ DQG and share natural capital within the Earth’s ecological limits.

(VK VWRFNV +XPDQ DFWLYLWLHY DUH DIIHFWLQJ WKH FRQWLQXHG SURYLVLRQ 116 “better choices” from a global One Planet perspective are

of these services. highlighted, together with priority objectives for realizing

these goals.
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CHAPTER 1: TH
OF THE PLANE

This image captures the meticulously planned cultivated landscape

of the autonomous communities of Aragon (west) and Catalonia in
northeastern Spain. Many agricultural crops can be seen growing
including wheat, barley, fruits and vegetables. The circular shape

RI PDQ\ RI WKH ¢HOGV LQGLFDWHYV FHQWUIL
employed; a well drilled in the centre of each circle supplies water to

a rotating series of sprinklers.
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MONITORING GLOBAL
BIODIVERSITY

*LYHQ WKH FRPSOH[LW\ RI JOREDO ELRGLYHUVLW\ LW LV YHU\ GLI¢FXOW WR
provide a complete picture of its overall health. But much as a
stock market index measures the state of the market by tracking
changes in market capitalization of a selection of companies,
changes in abundance (i.e., the total number of individuals in a
given population) across a selection of species can be used as one
important indicator of the planet’s ecological condition.
The Living Planet Index suggests that across the globe,
vertebrate populations were on average one-third smaller in 2008
than they were in 1970 (Figure 3). This is based on trends in the size
of 9,014 populations of 2,688 mammal, bird, reptile, amphibian and
¢VK VSHFLHV + PDQ\ PRUH WKDQ LQ SUHYLRXV HGLWLRQV RI WKH Living
Planet Report (WWF, 2006b; 2008b; 2010a).

Figure 3: The Global
Living Planet Index
The index shows a decline
of 28% from 1970 to 2008,
based on 9,014 populations
of 2,688 species of birds,
mammals, amphibians,
20 UHSWLOHYV DQG ¢ VK
Shading on this, and
all Living Planet Index

Figure 4: Turning
population trends
into the Living Planet
indices

= - ¢IJXUHVY UHSUHVHQWY WKH
2 i FRQ{GHQFH OLPLWV

> surrounding the trend; the

- . .

= L wider the shading, the more

i:.’ '28 /O\/ariable the underlying

g10 - trend (WWF/ZSL, 2012).
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(DFK SRSXODWLRQ LQ WKH /LYLQJ 30DQHW ,QGH][ L
whether it is located in a temperate or tropical region, and whether

it predominantly lives in a terrestrial, freshwater or marine system.

7KHVH FODVVL,{FDWLRQV DUH VSHFL¢{¢F WR WKH SR
the species, so some species are included in more than one index.

For example, species with both freshwater and marine populations,

such as salmon, or migratory species found in both tropical and

temperate zones are recorded separately. No populations are

double counted. These groups are used to comprise the temperate

and tropical indices, as well as terrestrial, freshwater and marine

indices, which together calculate the global Living Planet Index

(Figure 4). There are more populations in the temperate index than

there are in the tropical index. Therefore, to avoid biasing the global

index toward population trends in temperate zones, the tropical and

temperate indices are given equal weight in the global index (more

details on this are included in Annex 1).
VERERRE )

In addition, each terrestrial and freshwater species’

FOPBILIGNNTE SRSXODWLRQ LV FODVVL¢HG WR D UHDOP DFFRUGI
QGOA. LURME ONocation. Realm indices are calculated by giving equal weight to each
AVRAGE ONRIDrspecies, with the exception of the Palearctic realm where, for the

SMARIN ZOOM-NCUVW WLPH LQ WKLY DQDO\WLVY HDFK IDPLO\ LV JL

THE \BRE IN 19
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ne to reduce bias toward bird species, for which there are many
re population records compared to other species in this realm.
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The Living Planet Index is a composite indicator that measures
changes in the size of wildlife populations to indicate trends in

the overall state of global biodiversity. Trends within a particular
population only show what is happening to a species within a
particular area. To create a robust index, comprehensive population
data are collected for as many species and populations as possible
from around the world. While some populations increased during

the time they have been monitored, others have decreased. On
average, however, the magnitude of population decreases exceeded
that of the increases, so overall the index shows a global decline.

YLIXUH 1IRUWKHUQ EOXH¢ Q W X (60,000
thynnus), Western Atlantic Ocean
8QVXVWDLQDEOH OHYHOV RI ¢VKI
catastrophic decline in this population since

WKH V %HFDXVH EOXH¢{Q WXQI
FRPPHUFLDO YDOXH ¢(VKLQJ SUH
and, as a result, the species as a whole is in

danger of extinction.

Note: Data are from International Commission

for the Conservation of Atlantic Tunas (ICCAT) 0
FLWHG LQ 6D¢QD DQG .OLQJHU 1971 2004

Spawning stock
biomass (tonnes)

Figure 6: European otter (Lutra lutra), 450 -
Denmark

After suffering serious population declines in
the 1960s and '70s, improved water quality
and control of exploitation helped a recovery
in Denmark from 1984 to 2004, as well as in
several other countries.

Note: Data are from Normander et al., 2009.

Otter numbers

o

|
1984 2004

Figure 7: Wandering albatross (Diomedea
exulans), Bird Island, South Georgia, South
Atlantic Ocean A\
This population has been in steady decline since

1972. The primary cause is believed to be incidental
PRUWDOLW\ IURP HQWDQJOHPHQV
equipment. One proposed measure to protect this
species is to design and implement longlines that
mitigate this bycatch.

Note: Based on unpublished data from the

British Antarctic Servey long-term monitoring
programme 2012.

Population size
(breeding pairs)

o

| ]
1972 2010
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Tropical and Temperate Living Planet Indices

The tropical Living Planet Index declined by just over 60 per
cent from 1970 to 2008, while the temperate Living Planet Index
increased by 31 per cent over the same period (Figure 8). This

GLITHUHQFH KROGV WUXH IRU PDPPDOV E Ldddoidfed flonPerdsttidEe LD QV DQG ¢ VK

terrestrial, marine and freshwater species (Figures 9-11); and across
all tropical and temperate biogeographic realms (Figures 16-20).
Due to the lack of published data prior to 1970, historic
changes to biodiversity cannot be captured in the Living Planet
Index and so all indices are set to an equal value of one in 1970.
However, as described in more detail in the following pages, there
has been considerable variation in population trends both between
individual species and species that share the same broad habitats.

20

1
\

+31%

§ : /__ﬂ

Index Value (1970

0'0111111111111111}1111}1111}1111]1111]11‘

1970 1975 1980 1985 1990 1995 2000
Year

2005 2008

Recent average population increases do not necessarily mean that

temperate ecosystems are in a better state than tropical ecosystems.

The observed temperate Living Planet Index trend is the result

of four intertwined phenomena: a recent baseline; differences

in trajectory between taxonomic groups; notable conservation

successes; and recent relative stability in species’ populations. If

the temperate index extended back centuries rather than decades, it

would very likely show a long-term decline at least as great as that of

the tropical index in recent years. Conversely, a long-term tropical

index would likely show a much slower rate of change prior to 1970.
Populations of some temperate species have increased in

recent years due to conservation efforts. These include US wetland

birds (BirdLife International, 2008), UK breeding birds, seabirds

and overwintering birds (Defra, 2010), and certain cetacean

populations, such as the western Arctic population of Bowhead
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Figure 8: The tropical
and temperate Living
Planet indices

The tropical index is

and freshwater populations
from the Afrotropical,

,QGR 3DFL¢F DQG 1HRWURSLFDO

realms and from marine
populations between the
Tropics of Cancer and
Capricorn. The temperate
index is calculated from
terrestrial and freshwater
populations from the
Palearctic and Nearctic
realms, and marine
populations found north

or south of the tropics. The
global tropical index shows
a decline of around 61%
between 1970 and 2008.
The global temperate index
shows an increase of around
31% over the same period
(WWF/ZSL, 2012).

Key

= Temperate Living
Planet Index

Bl :RQ:GHQFH OLPLWYV
Tropical Living
Planet Index

&RQ¢(¢GHQFH OLPLWYV

IRU

Figure 9: The terrestrial
Living Planet Index

(@) The global terrestrial
index shows a decline of
around 25% between 1970
and 2008; (b) The temperate
terrestrial index shows an
increase of about 5%, while
the tropical terrestrial index
shows a decline of around
44% (WWF/ZSL, 2012).

Key
Global terrestrial
index
&RQ¢GHQFH O
Key

Temperate terrestrial
index

&RQ¢GHQFH o%va

Tropical terrestrial
index

&RQ:GHQFH OL

whales (Balaena mysticetus), which was estimated at 1,000-
3,000 individuals at the end of commercial whaling but has since
recovered to an estimated 10,545 individuals in 2001 (Angliss and
Outlaw, 2006).

The global terrestrial Living Planet Index declined by 25 per cent
between 1970 and 2008 (Figure 9a). The terrestrial index includes
3,770 populations from 1,432 species of birds, mammals, amphibians
and reptiles from a broad range of temperate and tropical habitats,
including forests, grasslands and drylands. The tropical terrestrial
index declined by almost 45 per cent, while the temperate terrestrial
index increased by about 5 per cent (Figure 9b).
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The Marine Living Planet Index

The marine Living Planet Index declined by more than 20 per cent
between 1970 and 2008 (Figure 10a). The marine index includes

SRSXODWLRQV RI
marine mammals found in temperate and tropical marine pelagic,
coastal and reef ecosystems. Approximately half of the species in this
index are commercially used.

Marine ecosystems exhibit the largest discrepancy between
tropical and temperate species: the tropical marine index shows a
decline of around 60 per cent between 1970 and 2008, while the
temperate marine index increased by around 50 per cent (Figure
10b). There is evidence that temperate marine and coastal species
experienced massive long-term declines over the past few centuries
(Lotze et al., 2006; Thurstan et al., 2010); therefore the temperate
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Figure 10: The marine
Living Planet Index

(a) The global marine index
shows a decline of about
22% between 1970 and
2008; (b) The temperate
marine index shows an
increase of about 53%,
while the tropical marine
index shows a decline

of around 62% (WWF/
ZSL, 2012).

Key 10a

— Lo
mmmm Global marine index

Bl 2RQ:GHQFH OLPLWYV
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Temperate marine
index

Bl 2RQ:GHQFH OLPLWYV
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— _Troplcal marine
index
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VSHFLHV Rl (VK VHDELUGV PDULQH WXUWOHYV DQG

Figure 11: The
freshwater Living

Planet Index

(@) The global freshwater
index shows a decline of
37% between 1970 and
2008; (b) The temperate
freshwater index shows
an increase of about
36%, while the tropical
freshwater index shows
a decline of around 70%
(WWF/ZSL, 2012).

Key 1la

Global freshwater
index

marine index started from a much lower baseline in 1970 than the

tropical marine index. The relative increase in temperate marine
SRSXODWLRQV VLQFH WKHQ LV OLNHO\ D UHAHFWL
historic lows.

The Freshwater Living Planet Index

The freshwater Living Planet Index declined more than for any other

biome. The index includes 2,849 populations of 737 species of

¢VK ELUGV UHSWLOHV DPSKLELDQV DQG PDPPDO
and tropical freshwater lakes, rivers and wetlands. Overall, the

global freshwater index declined by 37 per cent between 1970

and 2008 (Figure 11a). The tropical freshwater index declined

by a much greater extent, 70 per cent — the largest fall of any of

the biome-based indices — while the temperate freshwater index

increased by about 35 per cent (Figure 11b).
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Example population trends Case study: Tigers

Tiger (Panthera tigris) numbers are at an all time
low. The Living Planet Index for tigers suggests that
there has been a rapid decline in tiger populations: on
average, a 70 per cent reduction in the last 30 years.
Forced to compete for space in some of the
most densely populated regions on Earth, the tiger's
range has also declined to just 7 per cent of its former
extent (Sandersonet al., 2006). Tigers are listed as
Endangered on the IUCN Red List of Threatened
L 120 Species (IUCN, 2011), and estimates endorsed by the
Amur Tiger Global Tiger Recovery Programme suggest there are
only between 3,200 and 3,500 adult tigers remaining
_ in the wild (Global Tiger Initiative, 2011).
i ‘ ‘ Year i The species is threatened by poaching,
1970 1990 2010 olu s ) retaliatory killings, habitat loss and depletion of its
e o o prey base throughout its range. The most pronounced
population declines reported in recent years are
those located outside of protected areas (Walston
et al., 2010). Populations are more stable, and even
increasing, where conservation efforts have been most
intensive. Many conservation organizations, including
WWF and ZSL, are concentrating efforts in the
last remaining, most important habitats as the best
chance of reversing dramatic declines in the short
term. Overall, global efforts aim to double the wild
tiger population to at least 6,000 by 2022.

B Living Planet Index for tigers _70%
[~ (1980-2010)

=1)

Index Value (1980
.

5000

Bengal Tiger

(Indian populations) oLl . L L L L |

— 1980 1985 1990 1995 2000 2005 2010

Russia
(16 sites)

Monitored sites
Il Friority Conservation Areas

- Current range

625 Malayan Tiger
(1997-98) Figure 12: Tiger population trends, range and
conservation priorities
(a) Current tiger distribution and recent population trends.
Shaded areas denote the current range (light green) (IUCN, 2011);
E iy and priority conservation areas (dark green); the red points show
“ the midpoint of each monitored population (time period and survey
area varies between studies; the midpoints in Sumatra, Malaysia
and South China represent the entire subspecies monitored from
VHYHUDO VLWHV DQG WKH JUDSKV VKRZ SRSXODWLF

300LL I I |
1996 1997 1998 1999

1200

Sumatran Tiger A of the tiger subspecies. The two trend lines on the graph for the
™ Bengal tiger estimate in India show the result of two different
" survey methods; (b) A Living Planet Index for tigers. The index
\ A shows the average change in the size of 43 populations from 1980

to 2010 (with equal weight given to each of the six subspecies).
ol L L 7KH EDVHOLQH LV VHW WR DQ LQGH[ YDOXH RI LQ
oo 1978 2007 2010 population data from the 1970s (WWF / ZSL, 2012).
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Case study: River dolphins

Freshwater cetacean populations are declining rapidly. These
dolphins and porpoises live in some of the world’s largest rivers,
including the Ganges, Indus, Yangtze, Mekong and Amazon, which
are also home to an estimated 15 per cent of the planet’s people.
Infrastructure development, such as dams, levees
DQG EDUUDJHVY HQWDQJOHPHQW LQ ¢(VKLQJ QHWV ERDW VWULNHV
RYHUH[SORLWDWLRQ RI ¢VKHULHY DQG SROOXWLRQ KDYH DOO FRQWULE
to rapid declines in many obligate dolphin (i.e., those that only
live in rivers and lakes) populations over the past 30 years, with
the likely functional extinction of one species, the Yangtze river
dolphin or baiji (Lipotes vexillifer) (Turvey et al., 2007; Figure 13).
Populations of Irrawaddy dolphin (Orcaella brevirostris), found
in both marine and freshwater habitats, have also declined. The
increasing trend for the Indus river dolphin (Platanista minor)
may be due to recovery following a ban on hunting, or immigration
of dolphins from surrounding areas (Braulik, 2006); however more
information is needed on this and all freshwater cetacean species
to gain a better understanding of their overall status. Nevertheless,
current knowledge indicates that urgent action is needed to
prevent these charismatic and still little-understood animals
from becoming extinct.

URGEQTIAN IS NEEDED TO

PREVENT THESE CHARISMATIC AND
STILL LITTLE-UNDERSTOOD ANIMALS
FRCBECOMKNGNET
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Figure 13: Freshwater
cetacean population

trends and ranges

Current range of

freshwater cetacean species
and population trends for

six species. The shaded area
denotes the current range
(IUCN, 2011); graphs show
example population trends
from each species.
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Case study: Atlantic cod

Rapid declines in Atlantic cod (Gadus morhua ¢VKHULHYV DUH

well documented (e.g., Roberts 2007). As a commodity in world
trade, this species has been heavily exploited for several centuries
(Thurstan et al., 2010). Its economic importance also means that
more population information is available than for most species,
allowing trends in Atlantic cod stocks to be tracked back to the
1960s. Historical data for some areas go back even further; data
from the Nova Scotian Shelf, Canada, for example, were collected
in the 1800s.

The Living Planet Index for Atlantic cod suggests that
populations have declined by an average of 74 per cent over the past
50 years (Figure 14a). Losses have been greatest in the Northwest
Atlantic. The biomass of the Scotian Shelf stock is less than 3 per

ALANTICDAS
OCINE BY AN
AVIAGE ORH4 P
ENT GHEAST
50 KRS

vogln-

FHQW RI WKH SUH LQGXVWULDO ¢,¥%0sgnd OHYHO 5RVHQEHUJetal

JLIXUH F ORVW DVVHVVPHQWY RI FKDQJHV LQ ¢VK VWRFN DEXQGDQFH

not take long-term historical data into account. Yet this is important

EHFDXVH FRPPHUFLDO ¢(VKLQJ KDV EHHQ WDNLQJ SODFH

years (Rosenberg et al., 2005) and knowledge of historic baselines
can aid in setting appropriate targets for recovery. Species like cod

IRU KXQGUHGYV RI

Population trend

Decline

ZHUH RQFH IDU PRUH DEXQGDQW DWWHPSWV WR UHEXLOG WKHVH ¢(VKHU_HV
VKRXOG WKHUHIRUH UHAHFW KRZ VWRFNV RQFH ZHUH QRW MXVW KRZ W Kk b

appear most recently.
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Figure 14a: Living

Planet Index for

Atlantic cod

The index shows the
average change in the size
of 25 stocks between 1960
and 2010. The baseline

is set to an index value

Rl LQ DQG WKH QDO
index value in 2010 is 0.26,
suggesting an average 74%
decline. (WWF / ZSL, 2012)
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Emm Living Planet Index
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Figure 14b: Atlantic cod population trends

Atlantic cod distribution and rate of population change. The purple shaded

area denotes the probability of occurrence throughout its range (created using
AquaMaps: Aquamaps, 2010); circles show the midpoint of each stock monitored
with the colour denoting the rate of population change. The length of the time-
series ranges from 11 to 50 years between 1960 and 2010.
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Figure 14c: Biomass estimates for Atlantic cod on the Scotian Shelf
The blue dot and blue dashed line shows the 1852 stock estimate, with blue shading

VKRZLQJ FRQ¢GHQFH OLPLWV WKH EODFN GDVKHG OLQH LV WKH

of this marine ecosystem from late 20th century data; and the solid blue line on
the right shows total biomass estimates from 1970 to 2000 for adult cod, far lower

WKDQ WKH KLVWRULFDO KLJKV ¢(JXUH UHSURGXFHG EDVHG RQ 5

and personal communication with Andrew Rosenberg and Karen Alexander).
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Biodiversity trends at a regional level can give insights
into how animal populations are faring in different parts
of the world.

7THUUHVWULDO DQG IUHVKZDWHU SRSXODWLRQVY DUH DVVLJQHG WR ¢YH
biogeographic realms (Figure 15), three of which are largely
WURSLFDO ,QGR 3DFL¢F $IURWURSLFDO DQG 1HRWURSLFDO DQG WZR ODUJHO
temperate (Palearctic and Nearctic). The Living Planet Index
includes species’ populations in the Antarctic, however due to a lack
of data from this region, it is not yet possible to construct an index
for that region alone.
Temperate realms show stable trends, while tropical realms
exhibit rapid decline. The Palearctic and Nearctic indices show
little change between 1970 and 2008 (Figures 16 and 17). The
latter is likely due in part to effective environmental protection
and conservation efforts since 1970. Individual populations in
the Palearctic realm fared differently: Some, such as seabirds and
wintering water birds, increased (for example, some UK wild bird
populations: Defra, 2010), while others, such as saiga antelope
(Saiga tatarica) (Milner-Gulland et al., 2001) and amphibians in
central Spain (Bosch and Martinez-Solano, 2006), underwent large-
scale decline. The water bird trend may be due in part to better
environmental protection since 1970. However, as most data come
from Europe, with comparatively little data from northern Asia,
trends from individual countries could provide a different picture.
In contrast, the Afrotropical index declined by 38 per cent;
WKH 1IHRWURSLFDO LQGH][ E\ SHU FHQW DQG WKH ,QGR 3DFL¢(F LQGH][ E\
SHU FHQW )LJXUHV DQG 7KHVH GHFOLQHV UHAHFW ODUJH
scale forest and other habitat loss across these realms, driven by
logging, growing human populations, and agricultural, industrial
and urban developments (Craigie et al., 2010; Norris et al., 2010;
MEA, 2005; FAO, 2005; Hansen et al., 2008). Tropical forest
cover declined most rapidly in Southeast Asia between 1990 and
2005, with an estimated 0.6-0.8 per cent loss per year (FAO, 2005;
Hansen et al., 2008). The decline in the Neotropical index also
UHAHFWY FDWDVWURSKLF GHFOLQHY LQ DPSKLELDQ QXPEHUV FDXVHG LQ
many cases by the spread of fungal disease.
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Rio Negro Forest Reserve, Amazonas, Brazil. Flooded forest during rainy season. Aerial view of
ARDWLQJ YHJHWDWLRQ
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Biodiversity trends around the world I

Figure 16: Nearctic LPI '6% Figure 17: Palearctic LPI

=1)

What is a biogeographic realm?

Biogeographic realms are regions characterized by distinct
assemblages of species. They represent large areas of the
Earth’s surface separated by major barriers to plant and r
animal migration — such as oceans, broad deserts and high i
mountain ranges — where terrestrial species have evolved N I T T T T D D
in relative isolation over Iong periods of time. 1970 1975 1980 1985 1990 1995 2000 2005 2008

Year

Index Value (1970

Figure 18: Neotropical LPI
Figure 15: Global

biogeographic realms

Figure 19: Afrotropical LPI

JLIXUH ,QGR 3DFL(,F/3,'64%
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