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cn)pcrllutcs fhr'()uqhoLlf \)Vcstern

Austr l l i l  hlvc r iscr during thc

t\\'clltic!h ccntrrr-\' (sec rhc' glrph

bclos). rrr:r inJv r luc to rr ' ;urner nights

r. l t l lcI d)ir) l )ot!cl  d. lvs.

Sincc thc l97Os. evt 'r ' lge : lnlruel

r.r inf l l l  i rr  nr. lnv pi lr ts of thc sotrth-

lest regiorr hes f ir l l t 'n signif icrnt l-v
(sec nrep on pege 57) l lcscerclr b_v

thc Indi:rn ()ccin ( l l inl i l tc Init i l r ive

(IOCI) p.unrelship hrts rcvt 'r led rhrt

rhis rcttrct ion hes :r lnrost crrr irelv

r1'suhcd f iol ]r . l  loss of l . inf.r l l  i l l  thc l l tc

I l tuDrD rDd clrh \ \ ' iDtcr Dlorl lhs Thc

lJurcru of Mctcorclogv end (ISII\()

havc .rci  isccl thlr rhis chlngc is rt  lclst
p: lr t lv r lrrc to qlotrr l  cl intrtc chrnqc

'W;rrnrcr 
r lclrher enci dricl  t ' i rr tcrs

U(  t r ' ( i r t  r , , r '  l r r k r ' r .  .U )J  i . I r l l c f { .  . l r ) J  l , \ r

\()nrc sp()r'ts rrrd r.c'cr.c'lrionll lctivitics.

Agticultr.rrc .r lso sccrlr\  t()  hi lvc bcucfi lcd

fitrrt li'rvc:- lirrcr-loggcd rlcrs. lJut thcsc

chrngL's hrlc r lso qrDcmtcd signif icenr

ccon()nric :u)Ll cr l  i ronrrrcn| lr l  cosls-

Loucr uirt f i r l l  h.ts . t l :ci tc11 r 'ccltr irccl

rlc\\'s()ul_cL's ()f \\'l]ltL'l t() bc Llt'r'clopcd.

\\ : idl  r)c\r i I ] t i : rso octrrrc sLlah . ls dJnr\.
pipcl incs rnt l  r  dcsrl inrt ion phnr bcing

constructcrl  Evcrr rvi th inc:clscd

invcslrrrcr!s in rvl trcr infr ' . tst lrrctur,:

.rrtd J st lortqcr f i rcrrs ort rrsinq $.rtcr-

cl lcicnrl , , .  hlrYcsting furthcr \ \ , l tcr

rL  n  ' r , r  \  (  '  .  L r .  l r  . r '  t l r r  Y r r  r . r q . r . 1 .  r '  . r . l r r i t i  r

is beiuq colrsidcrcrl .

I l r i .  r r r ,  r . . ' ' , , 1  '  ( , | l r l ( f l | r , \ r ]  t i ) f

linrifed rvl]lfer rcsources lccluilcs wlllcf

l l l . r r l r r (  f '  . r r r J  c l r r '  h r ' , , . r du r  \ , \ r ) r r ) u r i t \

to dcterl t l i l ic hou'nruch rvercr should

I ' r  r l l t ' ,  . r t e d  l ( ,  l o i  r l  ( o n r r r l l i t i ( \

: lnd indrrstr ics. l torv nruch to the

l-cgionri  centlcs, horv rnuch to lhc
I)crth rrrctropol i t ln r1' !aiolt  .ntd how

r)lLrch to t l le cl lvir 'onl11e11t. When :rIr

rLc'rcl ,v l i rnited resourcc is rcdLlced,

conrpeti t ion bcconrcs f icrc_c.

It :rppclrs chlt  rcduced rr inf l l l  rnd

inclcirscd \\'rrcr htrvcsting fiorD thc
(inangll l  ncluifcr ( iu rhc northeln

Previous page
Main Climate change wil l  affect rainfal l
patterns and storm intensity
Photo - Len Stewart/Lochman
Transparencies
Inset Birds are a key indicator of
environmental impacts result ing from
climate change.
Photo Jan van de Kam

Left Lower water levels in caves at
Yanchep National Park threaten cri t ical ly
endangered invertebrate communit ies.
Photo - Michael James/DEC

Below left  Western Austral ia's annua
mean temperatures increased during the
twentaeth century.
Couttesy Bureau of Meteorologt/

Pclth rcgion) hlvc resulted in lorver

\l,rter lcvcls in the clves of Yrnchep

N:rt ioDll  l )erk. thlcirtcl l ing spccics

tn l r r J , ) n l t  i r r  t l r , * r '  i . r v c . .To  l t . r i r r r . r i r r

thc crlvi lor l l r lcnt t t tcsc' spc'cies requir_c,

the I)cp:rrtnrcut of Envirou:rcnt lnd
(lonscrvatior (J)EC) h.rs punrped

wrter inr() rhc cllvcs fbl the p:lst flvc

ycals (scc 'Thrciltcnccl rvildlif-l of the
Yrrchep c.rves',  I- , tNDSCO1)L,Winter

2002). Houever, drt '  rcqiouls rvetlends

end irssocirted \'!'rrcl:rtioD hlvc llso

bccrr .r l lccrcd and these envirol lnlenrr l

vrhles rre heldcl to nrl i l r t i r in.

Wlut lbour rhc f ir tr l rc? Horv long

i . l r )  \ \ . r ( u r  p l I ) r l , i r ) {  L r c  r r r . r iD t . r rDed  i l l

the Yenchep c:rvcs :rnd the rarc spccics

p:otectcd? How lrranv ccosystcrDs and
lubit l ts can bc r l l int l ined lrr i f lc ir l lv

in this *,;r), ,  es l ivinq nruscunrs, i f

cl inratc chi lr)gc colt inucs !o rf l ict WA

il ld folces socictt  ro rDlke ncct 'ss;uy

but dif l lcult  dccisions i lLroLrt r l .sporlding

lo i ts iDlp.crs?

To unclersrend thesc issues ;rnd bc
reld_v for the ch;r l lcngcs thc,v prcscnt

rvc Dccd to hlve r-ersonablc pI1icct ioDs

of f i rrrre cl irnete condir ions lnd .,

soul ld undenIrndir lg of rhe relrt ionshrp

betu'een cl irn:rte and biodiversity

vrlucs (spccics, ecosystcnr str_llcltrlf illtd

ccologici l l  processes).

Climate projections for WA
Clinute prcrject ions, devcloped

frolr conlputcl l r lodels, sLrl jgest ho\,

the Errch's rtDlosphel ic processes

rre l ikely to chrngc undcr specif icd

condit ioDs. Such projcct ions lre our

bcsr incl icl t iol  of furulc cl irures.

A

Westeln Austlalia's annual mean tempelatule (base 1961-1990)
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these parameters, so a risk management

approach is required to analyse the
potential impacts of climate changes

ofthis rype.

Climate and biodiversity
Climate is a fundamental

determinant ofwhere plants and other

living species can establish themselves,

survive and reproduce, and is a factor

in the evolution of species. Therefore,

when a region's climate changes, the

region's biodiversiry values-the specres

found in the region and the ecosystems

they form-will also change.

Climate changes are having

both direct and indirect influences

on biodiversiry values. Changes to

climate directly affect species and the

ecosystens they comprise, through

changes to ambient temperature,

rainfall, winds and extrene events.

Climate changes also indirectly affect
species and ecosystems by altering

ilnportant factors such as fire frequency

and behaviour, the spread and intensiry

of salinity and diseases such as dieback
(caused by the introduced pathogen

Phl,tophthora ciwnnonrl, competition

and predation, and altering water flows

and resources.

Other impacts will result from

factors associated with climate change.

For example, higher levels of carbon

dioxide are l ikely to affect plant

processes such as photosynthesis and

arc already increasing ocean acidiry
with signif icant impacts on corals.

Higher sea levels and nlore intense

storm events will also affect highly

diverse intertidal zones and wetlands

Top left Climate change is expected to
affect the spread of salinity, which is
already a major threat to hundreds of
species in the State's south-west.
Photo - Sallyanne Cousans

Above left Low-lying coastal areas are
highly vulnerable to increased storm
intensity and rising sea levels.
Photo - Clay Bryce/Lochman
Transparcncies

Left Scientists are yet to understand how
climate change may affect the size and
frequency of bushfires.
Photo - Len Stewart/Lochman
Transparencies
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reduce salinity and erosion and protect

biodrvelsiry rvhi le red ucirtg .rcnto'pheric

carbon dioxide. Similarly, renoving stock

and feral herbivores frorn pastoral areas

and allowing vegetrtion to legener.te

can increase carbon seqlresrradoD,

prorecr bi.rdirerr iry v.r lucs .rnd sc.rbi l i 'e

landscapes.

Better information
Underrt.rndrrrg the role of, ' l int:r te irr

ecosystem colr-rposition and funccioning

rvill enable us to betrer prepare for the

impacts of futurc clilnate change.

We need to identify the areas,

species and ecosysteD$ Dlost at rlsk

from proj!'cted changes in clirnare.

Modell ing cl imate change impacts

requires good information about a

large number of factors, including the

distribution ofspecies,the rcle ofclim:rte

in decerurining this distribution, and

cliuate thresholds species might have.

Other required infornation includes

the capacity ofa species to rnigrate, the
potential influence of climate change

on pests, diseases, predaton and other

threats, and possible inf luences of

higher atmosphelic concentntions of

c.,rborr dioxide on pl.rnts rnd lnrrn.r ls.

While chlnge' ro WA\ cl iuracc

lr.rvr becn rrtelsured usirrg lorrg-

term special ised weather stat ions,

there is no equivalent ecological

monitoring systen, apart from the

FORESTCHECK system (see'Keeping

our forests in check', I,4NDSCOPE,

Autumn 2004). l)edicated ecological

monitoring stations in highly vr.rlnerable

ecosystem would enable scientists and

managers to identi! ecological changes

and to develop and implement timely

responses to then1.

Refuges are l ikely to play a

significant role in harbouring plant

and animal species under changed

cl imate condit ions. I t  is important that

the charactelistics of future refuges

be identi f ied to support etTective

conservation initiatives such as national

parks ud conservation reserves. The

implications of climate chlnge for the

design ofWAi reserve systeDl nust be

understood, :rnd the role of regional

links studied.

The indilect impacts of climate

change also need to be well understood.

For instance,lower rainfall rvill nornally

reduce the nurnber ;rnd size of leaves,

which in turn lvould reduce l i t ter on

tlrc grorrud. Brrt rrhcr l .rwer lr inhl l  is

alssoci:rted with a loDser dry surrmrer

seasol arld warlller tentperatLlres ale

.r l .o cspcrienccd. t l re f ire searon i :

es te r rd rd .  I n  ch i s  c i r cuu r r r . r ncc ,  i t  i :

rrrrcleer lrow f ire freqrrrrcy. irr tensrry

and scale rvi l l  be affecced: morc

frecluent, hotter lnd bigger 6res or less

lrequent, cooler and srnaller fires seem

equally plausible usi l lg our current

r.rnderstanding of horv climate change

might lffect fire behavior.rr.

Limiting the impacts of
climate change

'WA's 
ecological systeirs ar€ ilrcady

signif icrnt ly affected by clearing,
grazing, predation by introduced
spec i r .  . r r c l r  . r s  l l r c  c i r t  . l r d  f ux . . . r l r r r r r y

diseases such as P/rfrr?/rtlrorz-caused

dieback and inappropriate f ire regimes.

Hence, one of rhe best ways to directly

reduce the vr.r lnerabi l i ty of WAi

ecological sysrenls to climate change rs

to reduce the implcts and damage chey

already e'xperience. We therefore need

to r-eplant or rcvegetate many clearcd

areas; reduce or exclude grazing and

feral aninr:rls frorn areas having high

biodiverr iry v:r lrre.:  rsduce c,rt  .rnd lox

predaciorr:  redtrce thc .prerd ofsal iniry

and dieback; stop the intrcduction of

new predators, pests and diseases; and

take account of cl inrate change rvhen

using f ire as a Dranagenrent tool.

Protecting or establishing corridors

that l l low pl lnts and animals to

Above left Insects and other rapidly
reproducing highly mobile species can take
advantage of changing climate conditions.
Photo - Dennis Sarson/Lochman
Transparencies

Left Sea level rises could affect
mangroves which stabil ise many of WA's
northern coasts.
Photo - )an van de Kam
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