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Introduction 

Coucernover the ex-tent of ftmd clco.rio~ in Vjetnda dnleshnck ,ruUl.] ~:e,tlrs.\Vot)d~klt.e und 
Black ( 19~~nestirnutelf th~lt helweeo 1:869 nlld 1981tl'ef;"!COVerovet lbeM;ltc of Victoria 

declined from at l~"tst 20 11liUjonbect~lres (S8.percentofthe sltuelfu g lllHh~ln hc.¢'l~lrcs 

(.3.5 per cent of the :S:t~lteJ.Trce cover wns defincdin th.u Mud~~ as "nU\\:ootly \;:cgetution 

\vith a height greater dum tW()Jlletl~es and u den\it~1 tfoU~lr ,.COVer) gr(NiUe:r U~tUl :tt~npeirccm' . 
Tbt~rcflJre .• the nmge of vegetatiol1 identinedint':lude~i SPUf\C tuU ~Im.tblmlti~ tb:ruu~b tn 

mIl closed forests. unthe nnd m)ll~nuti\le. inJ.:::ltlding (,wchilrd\;, urh~ll.l part,,~~{nd Ulilllee 

shrub land;;,. 

TIle (rovernment llf Vit-tuna (198/} identi11ed tre.e <,'o\'c:r lo~" on r~nvt\tety fr\vJ.l~d land;'!, 

heing an l\sucnf particular concern. Sckmhsl~hche\'e tbatthe In,,"!. nt upp.rn~.imatc.}} 1 ~ 
million hect~tfes of tree cover hu~ contributed to the land dcgnld~[Hfm prnhlem\pre\~\lent 

in the bUlte at the moment «()ffke of the Cottlmis\lOner for the EU\'UUllttlCut 191H " The~t\ 

prohlems include wind and \\'ater erosion" drylitnd and In'igUh\lU \~thmty 4Uld \~"jrtou" uther 

forms ()feuvironmeutui p.roblems such nsloss 0'1' hahitat, and hludherstty. IJu\\c\t,"r. ttlt\ 

is not to dellY tIm! much of the stat(~'s ecomlmic de\clopmeflt h(\\ dependt"{'l on the (feiU'tnt 

and U'Sc ()f it~ limber l'C\OUrCe and resultant u~e of the- hmd fhr.agnt'uhun.~ 

\Vhile a\~es~ment~ of fnrest covcr(".an l'e.adHy he ohtamed b} ~lenal t)lltllO~Jill'h} nn a 

regional h~t~is.lhecostof ohtnining thl4; infurmatiocU nn ·the "tam" oflree (:o\er ~lat~\~uje 

\Vil~ prnhihitivc prior to the lnnpping pro.teci (luthned in thl\ puper. Ground n."n'U~\\it~ 

not a t"e,l\ibkalternntive because of tlll~ eXt'c","i:ive ,'0.\( 10\ nl\ed~ winle ground ~unphnp. 
W~lS not i.,~cepl.ah1e he,causc of the need to monitor the t'h;Ul(!t,;- U1 \C!!clilUnn tnt: \rl~Hrl' 

h,lcatinn\ anywhere in Victorm. SatellIte imuger) \V~l~ identlHcd tl' putt-ntmUy u~ful fur 

nmpping the \~urrent\taw, oflrce co"er m Victorw and abo lur nmmtot'ul!! l'hungt: Hllfce 

coYer (l\,cr time. 

The ohjcct.h e in thi' paper 1\ to idenHfy and tlmmtl1y ,omc t.t the curr~nt ,Ull;' potcn1Ml 

~ncHiI benefit .... from usingL,and~ul Thematic Mapper (f'!\H h~l'ed tf'l~e l.:n\Cl t.iat.a ,~t1l, tn 

make n:.uural reSt'lurce managenlcnt decision"', 

The Aw·;.tmUtm Spm:c Orfk~ htl~ funded tlli" t!t'l)Uonut.' fC".t"'l.tfi.:b hc\..·~m .... e H r ... int'·rC"t.t~d U1 

the return to "odcty lhatinvcstmer.. in remote ~cn'ing l~ fU.ahmg. 
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TtlCnol'dinate and re.,.,estubUsh tt'eeeover ;lC,rnss the SUUio~ rbe1':roe Vil:lOdn l)rottr~nn w(tf" 

C"stabllsbed within the Deptl.rtmeutt}f("'onse.rvntiotl "md Ntltut~td Rc~utuec;;,,; t'l'CNltl Ul 

1989. Purt of it\ ~)bjccHve WllS to mnp tre-ecuvct fur {be stull: tnpnn~df,;" h11~cHnc 

infm'muthmas nl the CtJtnmetlt,"t\mem f,>t ctcanug '+:t}ntr:ol~ill1ltl:e 1989, lnptU1;lcular" il 

pl"OJect wn~ :estnbltshed.tb:rough the l~enmle Se.n\.ing&t~t;tiVf} of tbe !)("Nr~,tu n~ht(t"t;;I 
this gt)lll. The en~!uing dut.n set of tree <-'ovet ill Vi":lflritl iot . 19(}() wa" b.l\cd ~lit t""md~t 

T~t hnagery {lad \\'w~conll~Iclcdin lute 199;2. 

'thc ()hjecthtcc<; o·ft.he GOOUS<Hl .. GUhec. Clmm~l .{tnt! Fr~i,1"ie:r (f:(119~ f 
eSMblisned the dm~l set. were a*ihlU(Wl~: 

• to dcveJopa hlfgcty ~(uuputet CUfJtroUed nmppin~te,\:hniqUt~ dmJ ({.tuld rnutt'fii!'fy 

generate accunite digit~d jnfornl~Hinn un thetm:atjun~md extent uf ·tn .. "C fO\~r ~tt.:rn~\ 

Victona fbr the purpose~(1r tree cover mnmtorin!!~ 

• to provide ha~eHned~lul ~et~ of Hctual treC.C~l\·e.rn" t11",umm.er 1989,90 \\'uha lm1Umum 
mapped arenol\.,me bcCUlff. ~UHj inc:(lrpnnlte the~c d{lta \f;'l\ tutu UCNR\. ~Hll'oflue 

Geogmphicut tuformal1on Sy'itcul tOISt and 

Algorilhm~ were de\~ek.pt.~d in order 10 ulenllfy "l~iI;t."'" .~,I,~ 

The .rCStllt~ are pre't't'ted in the dnlft report tGund+.;~met ut, Itl\)2,t 

of thChC' in u digital form hi!l,het''(lme knuwfl a'\ ;bt~ 19t~n nc:t~ l'H\~f (h!l~l "1(."1 \V~)rk t~ 

curremly UUdl"fWu) to produce il "uh"~qucnt dt'lt~l ~ct. berca.ner (:aU~\f the l'(N.l tlat;! 't't. 

nod ;,\1":,0 u tree cover dlUerence dat,k ,et \\l1i.:h \\lUJi1t.mtHy tn:'f' lH\'\!'t l',H"nn'~'''' ht*{\\.c,tm 

lilt" 1\\'0 nmppmg pl~ri, .!oJ..., 

prl\,ute and public hmd. They ~d~n l't.mlatO maJor ro\.d",_ \,\att:r\;\':a!' and rcgH.ulid 

h()uru.hu'ie~. 
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A review of l:betwail~lble Ute.'tlfUrcboth ·w:ithin Anstm:Uuulld illtcrntlti()mtU~' re'v:e(ded dUd. 

Ihei"ctlppenl~ to haYtl beenfitl 'c,c<l11omic mlHlyscsofrlJ)'<uect!!t '\I'bieb Ilt{'t~e! tl~ed 5itteUite 
rt~mote sensing. tOrt1~lP fOf~st~(lVer. Silnila.rl);, AUARE is-not u\vatlltlfnn)r cumlwehe:tl~ive 

ecmlOmic analyses oJ other remt~te lit~tlsiili UPl)Ht:;,nti(1,.ll~ in g~tletl1'l.. 

There bnvebe:en ~lnun~herofpitrti~tl·e\.'Oll()mjc nS$e~Sllle·~.llsofremote ·:\ell~in~~t11,f)U(i~rU.tms. 
1""heNe bnvC' heen nlainl~(l'ostlap;s :rmdlt1f custCOll'lp.t\rl:SOtts ()f p.arHculuf ~ipphcntiun+!. Tbere 
have .ll\:() heen smneqmllittui\'e lypeij~SeSsmel1ts (If the tlulure of bellO nt, .Ul.:ermj,l~tH 
UppHculitln~ but thf?rc have been 'vc\r}' ,tb\\i'.~itteml1!S to'lunntify t!1t!''\'l!' h.metlt\. 

The evaltultion ·critcl'it)U u~ed Lt) nsses'" the ~l')dul vulue of the ~lt1plkutiotl \\'41.'" net prcf\cnl 

value: 

1: 
Net pref-tunt value;: :Eh {J.t· Ct 11 { I 4- ,I' Jf 1 

whete: 

B~ ~ bene'llts in yenr l' in feui term~ 

Cr ,; co~t'" in year t in real t.enu" 
T = numherof years being di\cuttnted 
r ;;:: the real annuul di\\:.m:m I~tlte" 

The bencfit-cn~t ratio wns. used a~ an addilinmrl evaluation criterion: 

I '1 

13(mellt,«)\t rmin:: I. BtJi I+-,. ~t ! L O!( t + r}! 

\\:here: 

Ilf = henefit4., In year 1 in real terms 

('I :; l'O\t ... m year t in real tel1n~ 
T ::; number of yenr, being di ... ..:nunled 

r = the real dhcount rntc. 

The time frame chnsen l<lf the Ioittudy WllS ten yem~"'. Tile l'O'OSt.., ult.'urr~;t:l ku the t'ft"utinn uJ 

the 1990 and It)\)3 dala "el~ ,and ihl.! henefit ... related ttl one fun l~yd~ otnlonitnrin~ un: 

u,~unled ttl occur over tllt, period. Thi"> lime prnfHewil~ nl",n u~;~d hc~~au ... (' dtc nmpptug, 

tc(:hni~ue u~ingLaIldMtt TM data h likely to he li,uper~cdcd dUt" tode\duplUCU1", in ... atclHI!.: 
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~\l1d COln'pute.rl.ee.hnnl.t)g~y tht~l.m:eUkely,((j()ccurwltbin .tllCc 11CXt dC~t\de. Ht)wt:\ter~ nny 
suhsetluent pn~ces~in;gte:chnique.s ure li.kc.ly ttl he·ccunparihle withcurrenttechnulugy. 

"(rIm :t"e~d disemmt rutt1 used itl the study \vnsset uta pet ;(.;cm.,:.,1\\ .r~C:f,'~HllneJ1dcdhy th.e 
Vict()tiutlTt'ertsury 1)t proje.et.ttppl'nisnlslll tlnlt Slme, WI*he Vi.etorhm. Tr:en~ury 1ms 

estinnned tbat ~Ul 8 percctltoote .ptesQ.ntlyre.ptt~sents.llle.tnnrginfibt)vet.he t'C~lIc()stordebt 

tn the Victorian government but. docsnnt inc<lrpornt.e risk jWCmilllus '~hieh requite 
~cptlr:ab: considerutimls and which Hn.~ inherent in aHe.ttpilUlc()lll~Jlitlllcnt'i(neptlrUnent 
t)f tbe'trea-liuty 1993 t 

The costs hlvolved in nmppi.ng u-ee cover u!';ingl .. uud~al "'~vldntu,\Nerec.(\neCled In d(~sc 

COl1s\dl.,utinllwith the DCNI~' orncersadministerin,g the pm:lcct. Tb\~ C(')\t, 'wf'r~\'uhdalCtl 

and confinned by tbeDCNR ;to be uccur~lte r'epre'jel.lh:ltinn~ tlf the .uclttul CO\h incurred 
for the 1990 Landsat Ttv1 hUlIied GaUl "let and of thoseexpeCl(~d to be incurredf(u' the t 9q 3 
l .. undsat TM bRli,ed undtree cover chunge datu \et5. 

Only the direct costs (Jf ulupping tree cover \u(.:h tt~ dulU pruce'S.\H1g und the CO~l of 

purchnsing thcsatdlite hlJtlgery\\,eremeasured. N() atteJnptw.u; madc to meas,ure the n~lul 

C()Slto the United State\; !u:wcrn:ltlcnt. the owners of the L~'uldsmsateUite. of providin~ that 
inft)rmatiotl. This type of Ineusurement W.l'~ de~erned lohe outside the "copeof ,tl1dy. 

The costs incurred in treemupping \-,<,etc eitbercapilui Of (t".(.·UJTCm in nanm.:. Cupltul 
expenditure wa.l." ·defined u,\c,xpendiWrt,." on ltC'll, .... that provided M,"f\jt'C"', OH,r ;~lOre thun 

one year and was incurred fOf thcequJpmcnt n,~qujn:'d ft ~r data ~t .Pl'(,)uucthm imd fur the 
required floor ')pnce of the U'ce nu!ppitl!! prnjet~t. Recurrf"ntexpenditurc wus denned~l~ 
expenditure J,hal varied from ye,ur to }lenr ~nd included .(.'ot-il:\\;\hkh \\ert~ iUt'Ufft"d in 

conjunction \vith u~ing the~~npitaJitemf1\. FnrcxmnpJe. thc~c ",vcrc dlC putt:hl;Lli,mg of dafn~ 
l.he SlUff r:e~oun:·e\ rcquh'ed to undertake duta ~llt prnductinn. undrnrmiUt"fhtl~ .. 

adminiMn.lthm. energy. pustage and teh:pbnne, 

The 1990 Landliill 'fl'vl hu\ed tret~ cnverdahlsc.t nu\,creuteu durin!;!' the period 1990·91 to 

j992·93. \'vhHe the 1993 l",ullf.isat TM hii\ed dmn set .is hdng ·f.·re~l"ed during It)tH··tM 

ThefCf(:m!~ the 19901.andMtt TlVl hu~ed daU17lettook .upprulufluttely month!;, t(H,'nmr~le,b.~ 
while the 199" dutu ~et i~ expected to tnkt~ md~ 12 mmuhs:(o c(H.nplc:t(!'. The .:tnt;;l ~Cl 

will (.~mnptise u tree cover dinercl1ce d~llZl ~el thut will higbh!!hl~tn} (rec. CU\Crhi .. f sinct.~ 

5 
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the 1990mUIJi),iug t.~~(jtc:ise~ l irt()Q1 ,this (t'(reaoverrlaftl.;· set it: \\~ill·nls(J be. possible fot;t(lute 

~l revised 199Cllree c(;lver-dutn settuld~l 1993 dntu set. 

Ttl sin:lplify th~ tmtl1ysil!;. H~\tus assutnedt:lwtbuth tbe 1990and 1993 Ltmdsul TNt bused 

dntn s¢t~wete cOlurrJeocednt lheheginning of the HJ90;·:tJltUld'lm,tl,.94 finunciuJ yeurfil 
J'e~pet~tivcl/.Hetlce •. tlle 1990 lAlndsnt "rMbnseddafu sct ww\as~um(!d In hccotnplcted 
in Qctoher t992" while the 1993 I"undsilf'fNfl:H;\seddntu 'SctWnsfllOj,suillC.dlobccOl)'li11eled 

in JUIle 1994. 

TIle 5tepsi..tlv.olved in mappIng tree ('over u5jngLnnd~ul "r~-'t· lintn are by nntl1re cUJupJex, 

inv()lving tht~ llse of varimlSCQmputeri~ed (f.nt.,. pr()ces~in8 (,)NlCcdures. llrontUy dlese 

pr:()cedo!Cs arc:: inmge UlltIlysis~ proce~'1mg ()f datnw'lthin rhe [)C'NRcorpnnlt(.I\(jJS~ 
ground lruthing()ft~sultsagninst itt.formttliou ohtained tlnm fit~ld ~urvey'S and ned.al 

plmttlgnlphs. uno fhull production uf data sets. 

An impQrtttnt d.iflbtcnce between the 1990 aml1993 IUllpp.illg procedure i~ nun the D("NR 

win be u!ilin: more ndvancedcmupu.ting equiprnent lmd software m the 199~l dul~l \el. 

allowing fu!':\ter processing (,If 1tlf()nnutioll. rbe~e technologlc\:tl adVUIH.::es hilVC 

·c.t>ntdbut.ed, in p~trt. to revjdon~ to tbe uctnuJ mitpph19 pr()cedure.~. leudlug to rmti)'y datu 
pn')ces~ing ~{eps. tbnt were included in the 1990Lalld~i.tt r:Mba~cd datil M;:l to be either 
integnlted pr()ccsse~ or no ionger necessury i()( 'he i 993tuml"..a.t T~;l ba\cd data ~et 

A sutnmuty of thec()st~ ()f producing: the Lunt;hm TM ba~ed data scl~ over the Hie uf the 

pr(lject nrecontnined in tuble 1. 

The costs in eud) of l.he yc::u's of producti(lf} \vete convcttcd to 19\)O~91 doHar~ by tht;~ 

con~umer price index (CPl. ns recorded by the AUMruliun Hureau of StiltH~UC\ tABS) fot' 
199()~91 and 1991~92 and estinuttcd hy AHAt~E for 1l)9:;~9J to 199~~94.l'he indexed 

cost~ ~lre shO\Vl1 in tublc 1. 

The present value b~\~ed un areal discount rale or 8 per cent fot' lilt' indexed CO\t pmfile 

in table I wa~ about $394 000. 

Benefits ·of tree ,napping 

There nrc lnany tl\er~ and ucs{$ of the Lllnd~at 'l'ivl hused tree cover dutu \Cl~. Ottly lh\.' 

four principal use~ und U~Cl~. a~ \htnvnin {able 2~ are de~cdbttd in tins Jnlp~r. 

6 
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CapUfilt'xp(!f.(I;tut(~ 

Hquiptn.t~llt muJouihJltlg 

SI)llCC re~lujl~emeHl~ 

RCC~lrrcl1l(,':\:pcndi1l1 rc: 
bu;tn.ac.qulsition 

O(tttt j'u::(lCessirrg 

Ground trmhiflg 

Prqie.ct mafcrill15 

A:lhninistrtttitul.Costl> of Jlmj~t't 

Eneq~y 

p(}~t .and pt)OlH.~ 

Tmn.J C(}.~ts 

AJ3ARE index 

lndl;.\xed costs 1990 

tlls~ountcd hulll~cd~osts 

1990~91 

$' 

on IH) 

23135' 
3~248 

63H1 

4;J5t.l 

1'1436 

1081 

594 

151 :141 

l(JO 

151 347 

IS·J 347 

1!J9:t,,9t, 
;$ 

It 491 

24815 

41 
()1M 

4, ~9[) 

t1'n4' 

l S15 
()94 

W~ 

HH8 

W(1415 

9}t 5S1 

J99:Z~93 :f9f)3 .. ~14 
$ $ 

:~lW} ~5J;J 

47200 () 

H ~U ;~1,81 

1 N~lJ ·flWa 

1099 ~ .l9fl 

44q::\ 17 

2'94 1 2NJ 

rM 1J2 

(t9 (HlU Uo; 2~(~ 

lUll torD 
615f'~ m~4n() 

5792fl ~bn;:6 

Fol}()\ving i~ un individual buc'kground and descripttrm for euch of th~~ u~e~ in table 2. ~md 
u discussion of the v~duati~1n of that use. In some in",tanccs. it ,\;u.s pO)o,sible m provid~ 

~ur.r()g;ates. or prmdcs for llle benent~. In uther $.itualhmsit \\a~ only ft~tl!'libk~ to determine 
the possible nature ofhenefits, 

\Vhere th.is lcdmn!(>gy replaced uuother Jnettnl\ of collecting fhf~ inlilf!n~ujun.lhc henefit,s 

\,."etc in the ronn of pntemhd cnst sfi\ting;. andnrty addtlwmd henet1t\. sm:h a~jmprovcd 

accuracy. The fuet that the 1990 tree cover duta set J~ h~lrefy operailonal and fhe J q<}3 und 

tree cover change data sets \\tetc not completed at the tin1t~ of \\'rtfUlg t.his purer 

coltlpHcated the \iiluHtion pn)Ct""r.s. 

Tuble 2: Selected uses ~U1duser8 ut l.nndsut TMbHSf:!d tr~cco'\'er datu sets 

USt' 

Input into otd yru."l;th ron.""l') prnJcl.:t 

fupurintn hu'\\.h tirc m~mll.gC'mcllt 

tvlnnitodnp trt'C' ~m'Cf dli'n:~~ 

Momtomf¥ r"\C"f!t'WhOb 

Usc.~ 

DCNI~ ." Remote SCI.l"iing SC\,:t!HU 

('nuntry r:ne }\uthurlty 

nCNR,' Oftlll.'('of fhe "mmmment 

l)CNI~ Tree VWfCIn~t 

7 
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IJ(ICkgJ'(J(I'Iul(llld([(!$'ijj/iplf()/t 

In 199t~ .the l~elllHt¢ Sensi.tU;~: SectikltlofliteDCNR t·ecelved fundhtg frm'U the Itlcpllrtmcnt 
ofl'rimury Industdesnnd lErH!.ll~Y for u fltt)j~ct dtled'C'1ussH1cntiunund u~sessm.entoruJd 
gt()wlh fnrestsin thcEtlstOlppslaucl.fi'otest ~71.nttugenlco.t, Atfe:rt~. j'hi~hecmneknown ~l~ 
the old growth fotestspmjectThenirtl W~lS to ct)llStfU~~tUt1 ~lhJoc(Jvet.uldhdeuUricnHy 
·credil)je set of lllnp hased datIl d~sr,l'lhing thcdHntH:tcl'i"lti:cs nnd vutues nf ·(IiI,} ran,e und 
ngc chlsse~«.)f furests itlEustGipp,lano. \"\,ith u nu~joJ~ ftJctHi on the older ugc dus.,~c~. 

Tbcold growth forest proJcctessentittUy ihVqfVeS tbe ·muntmJ inlCtpretmiOtl tlf acritd 
ph()tt~grnphs ()f regiofi!\ where old growth forests t:t.re pr(~se'l1t tu lwovid~~ ~U'e,t\ rnup" of old 
.gr(,)\vth .. Old growth forests may be defilled subjectively on Ibe bU'~j~ of fuUlHing \evernJ 

criteda. These include locution., growth ~;Hge ·nfibrest. nfuhi""tOl'Y~ llfcsenccnf forest 

db;e.tlSes tlud previous JUgghlg history. 'J,"he fulfilulcnt of all the~c ·crit:(.'l'iUt·Ull ber-st he 

determined through visually interpreting; aerial phntogmplt& m\d rcscun:hing hi!j\nric 

records. In 12ast Olppslnnd it i~ esHrnated tluttlhereure H:huut 7miUiotl cuhn: Uleu'c!'t of 

sU'wlogs nnd nbnut 29 milliun cubic metre~ ofpuil)Woudin old growth rore,.., area" 
(Stl'Cetillg nnd Hamilton 19(1). 

Currently the old growth forests of Eust Gipp~lttnd aud thcCemral1'HghhUld~ are being 

m~lJJPcd, It is nlso plnnned H"Inlap the Centntl Gippsland. North t!al')l und Cnla~ Rcginn~ 
over cOIning; year" Ench region I;:ttn t.ake up to !\cveral pcr!o.utl yew:,; m ~nmple{e, 

Idcllfi/yillglUUl valuing ass()cicueti bellejits 

The main henent of using the 1990 tree cnver dmu ,Cl i, thm it redu~e!'. the time J'cquir~d 

to m~lp old growth areas. The tree cover infnrmmlon <.:<mtained in the dtltUWl uUO\\" tnr 

the targeting of aerial photogr.aph:, \\hkb requi.re interpl'etnUon 

One option to htlue the bencl1t W~lS to determine ht1.\V much mort' it may IH1\t· ,:o ..... t tn 

complete the old growth fot'Cst project for En~t Gipp!>'hmd in the t1l1">cnc.e of the 1{'90 tree 

cover data wt. The uriginal nppHCtllion to· the Dep~lrUnent or Pl'inml'yl ntlu,,;trk·\ and 

Energy for funding fut' the area \\'t1~ $325 000 hu~cd on the expccHllioll tlml the t.rec (.'O\<.'r 

dutn set would he Ul'.,cu. The cOMings in the upplication were then rc\\orkcd a\SUHlmg thUl 

the datu ~el wu~ notavuUahle.Under this ~ccmld{) the ftmding ft'(luircd wa~ e~thmtled to 

be 5 per cent higher m $34 J 250 {Peter \Vondgule. DeNI{. pe.l~unaicmlllnunk·Hl km. 19q:\ L 
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this lll1plies Umtt he use of the lr<1eC{)Ve.i~duttl!S\1111my ha veproYid~da $16 250,guvlng 
in costs. 

If.East Olppsltllld is a reprosel1tatlve t'egioll mldeach()fthc(ltherfour ForestMJlnngormmt 
Areuts receive funding (not nece.ssurUy llit by lh~~ CtlUlmnnwC:allh). the discounted n.et 

henefit nccnting to the use of the tree cover duta sets could he in the ordct' .of $60 075, 
Thif\ i~R~stUning lhm: 0l1¢ ~\.reills cou1pletede.nch year ftom .I993~94 t() 1996,.91 and tbe 
cust savltlgsnccttdng from usIng tree enver dntn seLs rut t.he~e rcg.ions nre shnUur to those 

fhr f1nstOJI'pl,!rmp. 

Therem'e potential socinI benel1ts ~tccndng from protecting old g:r()wth forests,nut! the 
assochued cOl1!.;crvHlioll ofhiodivers.ity. H()wevet'~ the UUlount of the bunent of preserving 

this re~()urce dfl'e~t1y Ulltibutuble ttl the tree cover dnta~I.H would be diff1cult to estimate 
with ~l.ny degree of HCCUttlcy. 

"8 llshfire nlanagenleut 

lJackgrOllfU{ (lIul description 
Bushi1rcs throu,ghnut AustrnHa are amajof snur:ce of risk to Ih'c\ unci pn)perty. Por 

exumple, the Ash \Vednesdny bushfircs on 16 February 1983 hurnt over 335 000 huof 

lund, claimed 73 live .... and cHllsed properly lO~!'ies e\timmed m $450 million (Cheney 

1993). This damage occurred in (1 periud of Ic~~ than 12 hours. 

The Country Firel\uthority of Vicloria b resp(1)sill1e for the prevention and supprc\sion 

of fire and the provi~i(}n of rc!;cue services (() the people of rund Victoriu in the event of 

fire. Onder the Country Fire Authority AClof 1958. the agency is ohliged to make 

decisions related to lire prtH icn1ion Hnd .,ul1pression based on the h(.~st informminn 

i.wmlahle and to provide the hest possiblt~ ad\'icc to !'und VkhlritU1\ in hushlhe prone urea\" 

<Garvey. Slephen~(}ll and \Vhelan 1(92). 

In recent years the Authority hus ndopted GIS technology anu related Illodels to impro\,t> 

it~ hushfirc management capahility. The ovendl GlS ~ystem u .... ed hy the Authority is 

kn()~vn u~ the Operation ,Mamtgcment Syst.cm \",hkh CHn model Hnd predict the hkc.Jy 

irnpnct or nrc. This sy~lem CUll ulso [ucililale the effective plann.ing Hntil"CspOl\SC\ to 

hushfirc\ by the Authority to rnini.l1lisc the loss of life .and property. 

9 
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\VHhtfl {heOp~rnd().n lV.humgemeuLSystclnthere i(rc fourpthl¢ipnl system CompOllcnts. 
Thcsertre tbcR(;~mOle Autonmtic \VeuLhcrStntion Systetu. the curingindox fOl'cropsHnd 

pastures, the DymmlicPire Spread :rm:roel, tludtmshflre threat mappingconlpOUen(s 

(Garvey et HI. 1992). fIte 1990 tree covel' dataset is (10 inpmilHothe curing index ~ystem. 

td(u1 tID'! ng (1 n d }wlni ng It.,woci(U e(( (umcjlls 
'Timely andUl()reaCclImte inJornmtiol1 (.including t.rcec()vc,' infm'nltllioll) hUR the potential 

toil11provc mm.tngcment decisions. fmptoved bushriremunugcrneJll oecisiol1s. both 
mctically in the nord nnd &trntegicnUy in phmnhHll,.cntrCSt huve the pnt.enUnl ttl suve livc& 
und minimise dUn1uge to property. 

In 1983 the A~h \Vcdnesduy 1.1tlshnres destroyed $9.8. mHUml an hOUf per fire nn avcl'ngc 
(rYIu.rk Garvey., personnl commtmi(.mlion~ 1(93). If the. tree cover d~lta set could contribute 

to the more efl1cienl conttol uf bu&hf1rcs then tbere are hencfhs which ~\rc uttribut.nhle I.n 

the data set. For cxumple~ hettcrinformalioo may have l'educed the damHgec~timnlC from 

the A.sh\\ledt1e~day bushIlres to 11 f1gure sornewhm helm\' the $450 million U!o. suucd by 
Cheney (199~). Unll)rtunately .. there is no i.nfornmtiml on the vnlut~ of potcntial \Hvings 

avuiluhJe nnd the potential beneflt~ cannot be llPI~orti()ned directly to the use of trcc COVCI' 

datu sel~. The tree cover infonnnHCln is ju,t nne smull \cgmcntJinput into an intric:ne 

syst.em of bush lIre nuulugcme. ,I ysu': '\ ,ll1J I.jcci~i(}n nmking processes. 

The most direct llSC of the tfee cover duta set. will he in the delineation of trce cnverand 

gra~slund!oicI'\lppirlg urca~. The 1990 tree Cover datu~l~t and ~tlbsequent updutc~ wil] 

provide tn()te ac(~uratedelincation of these arcu~ th • .m the pre\' lOllS data set (Mark Garvey. 

personal communicuthm~ J 993). It is importalll that tree cover be e>;,clLHJed from t~ curing 

index rHling because thi~ index is de~lg:ned to mcusure fire fucll.,tatu\ of gnl\sland and i" 

not relevant 1'01' areu~ of tree cover (Barher 1992). 

Strategic ulonitoring of tree cover change 

lJackgrmuullllld dascripfitJll 

Perhaps the InOSl irnportnnl t1~e of trce cover lllupping h the role thal the tfee cover dma 

sets will pluyin monitoring t.l'CC covel' change. Thb pot.enliul nmniloring role \'t.l(lS one of 

the principal rea~om. for the mapping project heing nriglmdiy undertaken. Consequently. 

the DeNR - Office or t.he Environrnent were the llmjor ~ponsnt'\- uf the origmal project 

Hnd arc continuing with significant finnncini ~uppnn. 

10 
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l'be ])CNRhns in{hfnnltiol1{)Jl the .npplictUions rOl~ve .. mit~Jcnr.lng since lhe introducHon 
ofclendngcontro.Js.inlute 1989.I·Jt)w.ever~it.isperceivcdthntthercnlsoJsttcertnitl umounl 

t'Ji:' illegnl (non .. perlniO clenriltg tnking plnce ~IS weU RS thosewlth pettJlitsfniling to cle-m'. 
The DCNRt'eqlth-es n rclnt1vclyinexpensive, uccurHteHlld reudHy t'cpetllub]c menns t)f 

lnnnltonng the chnnge in statewide tteeC()V4'!f over time. 'rhe tree coverdnto sets have the 
potenHu.l {() pnlVide I.his informution under the given couSIJ'uints. 

The 1990 tree cover dum. set pmvides the baseline <lmu on tree <~Ove.rus at the introduction 
of the tree dcnring controls in 1989. Production of n 1993 tree cover dntH sel nnd rhe 

subsequent identitkntion oft"'hnnges in tree cover has the potentinJ to pr<lVidc tbe DCNR 
with key infoflmrtinn required rOl' strutegic lllOnitoringof trce cover changes {wet' time~ 
ilnd consequently measure the ·effectiveness (If current ~tpproachcs h) native vegctHtinn 
re.tcntiOll as well us providing n hasis rm asse~sing ulternutive 'lpproucheh. 

Idclltifying(Uul valuillg associatl'dl){JUeflts 

Tbe tree cover datu sets and nSf>oci£tted tree (;()ver chnnge datu ~et provide the initial 
targeting and monitoritlg: upon which the [)CNR cutllake appropriate action. 

Tree cover datu ~ets have the potentinl (c~pcciully when {.'ombined\vith ('11 the ground 

infurnwtioll) to provide infonnation un lhe fnl1o\ving I~~UC~ relevUlH lO l)C'NR. 

.. Determining ",hether or n{'lt dearing b wl(mg place wHhll1 the nre~{.'ribed lime uftcr 

permits have been i'-,-med. 

• The extent of illegal dearing. 

.. The amount of revegetation taking place. Thi~ could he where dearing I1ml (K'currl~d 

but the area hus ~ince heen left to revegetutc. 

!vlonitoring or vegetation coyer change \vill allow nppropriutc advice to he pl'c\cntcd to 

the government unclwHl fm;:ilitatc the targeted allocation of re~ourCt~~ for Cdw.:Hlhm. 

replanting and habitat protection effort t.o those arcu:., of greatest need and \\'here greatest 

benefit \vill result. 

'rhe Victorian government i~ currently dcvel.oping draft C'atdllncnt and Land Protcclion 

Lcgblation. Monitoring of change and the setting or dear sWlewidc and rcgiollal t.urgcb 

11 
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will be RI)CSsc:lltinl' tequinnncnl 111 fOJ'JJ1Ulnting c,rrective llHegf.·tnede~Hdllllenl 

lllunagcmeut armllgrm.1ents Jll Victuda. 

})ewils of the nctual valuation of tn(mitol'ing (rcecovcrchnuge is prCSt111ted in the 

following se(..tiouinctlnjullction with infonrlutiotl on the vllluutinn of monit()tmg 

revegetntion. 

Strategic n1.onitorlng of revegetation 

lJml/(gl'Oluul aud descriptioll 

\Vhile the OffIce of the l~~nvlronment is primarily iJlterchted in .flmnitoring trce cover which 

is being lost. Tree Victoriu hi interested in dCtlmh,uing where trec cover i, heing restored. 

espechtlly on priVtltc land, 

Tree Victoria is the state agency, established in 1989. pnncipully invol\'cd with 

revegetution. Its goal is to plunt 100 million trce~ by the yenr 2010 (Depurtment of 

Conscrvution dod Environment (990). It co()nlinute~ \vnrk with other government hodie~ 

undertaking revegetation (such as the Victorian Roud~ Department) and a.l~o worki, ,,\oscly 

\\rUh Landcare. 

Tree VIctoria is mainly intcrcst~d in tree cover changes ~ll1ce 1990. Therefore. the tree 

<:over change data set of 1993wHl be purticularly n,~lcnUlt. Thb highlights lhe ~U\ttcgic 

nature of the potential u~c of the tree cover data !-'ets by Tree Vicf(wiu. 'J'I'cc Victnria has 

a mandate to monitor are,a~ of revegetation 1..H1 a ~tatcwidc hHSb~ and it is propo~cd to do 

this via remote ~cn!\ing (Department or Ctln~ervnlion und Environrnellt 1990L 

Thi\ u~e is very 'lmilur to monitorlPg tree cover losses as outlined in the prc\~i.ou\ 

SUbJ.ieClion. However. therc m'c some interest.ing difrcrcncc~ us cmnpared \0\'1l11 the {ortm,'/, 

upplicution which relate mainly to the definition of tree ('over. Bccau~(,' of the ddillilioll 

of tree covel" it can luke up to eight year~ for revcgct.ntion 1.0 appear a~ tree ('over on the 

dtttH ~cts. Therefure, the 1993 daHl set rntlY only be ublc to identify area, 01 rc\cgclatinn 

planled pl'C~ 19}j5. Thi:-.lag has ill1plic:'llion~ for the UI.,C or llv.;~ tree con~r data sets hy '1',\'(, 

Victllria. A!-. with most other CaM!'\. it would have t.o be linked in with other sOUl'res of 

Information to rnuxinllsc its cffcctivencl.,\. 

'rhe major usc for the tree <;.'ovcr data scb will be il1 nmnHnring: the amount of' n.\\cg(~wtion 

oecun'ing. nn private land. "rilis \vtll he c\pct:mHy tJnportunt for monitoring tree pialllin!! 
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outside the.~~uspices ·of ~rt"ee Victo:tin.Producti.ou uf the Hl9S tree :cover dntu 'Sctund 
identH1c·(ltionof m'ens tlf ... e\~eget~niOll will be able losuppl¢ment vurioussurvcys of 
revegetatiuu whi;:bhavetnketl pluce (r(lrex.~\mple .. thC' Nutural Resuut'ees COllservntion 
t"eu8ue recently surveycd rc\\eg,etatltltl in Victoria). 

Ant~x,ample()fwhatt~nuldh~lpl'lellnnt.'e the 1993 cbHng~e dutuset. i~CtllllpIe.ted i.sns t~)ll(lw~, 
rt\'C'C' Vk~t()r~~~ nl~lybe ubIlIZ' ttl ·identtfy aren" ofrevegctutft)l1 \vbjch itt.ll' other tlgellc .. ieshu've 
timded on puhlic and prtvutcl~tnd, It nUly~d~n bep<~~s,:s'd'oIe to jdeatU)! at'e.ils,whctetfee 

plmring ba' occut1'ed nn pdVlttc Imldwilht,tUfltlhbc fumlm~ imd of Whll.;'b Vich,riil 

\\ a~ nlt pfeVl()U~I} it\\';lr(·, Tbi'i inftlrnu!t:lot} c()\ddpro\"hle the hUM.,fnr re,aUnt'u'tin~ 

edilh.:utilt'ltl. ·e'Xletl"lntl" nud :t''C'~(.\lgt~ulhon fun:d~ murder lOm~u;jrm~e clhc.t.(.&nc}' tnIl m~Ulncr 

s.Ulld~lr toth~U t.mtbned Ibttbe tree permn lntlmtnrin{! ~~:st(mt 

.ld(~/Jttl}~ill1!; turd l'aiuing .'(1s~/ld(tt('!Jd beut!/ils 

f)tre,d.l} the benefit, wbt~h \~dn pOlentmUy a~,cnlebl)nl 'Uateg.tc ruunltHrtl1gt'-\ 

not pO\Mblc" Hence ~ in c)n:it:'. to ub1.am ,,"orne Indlc.lllon 1:i\ to lh\~ pn""'lhb~ t 'tem of bcnt:'fil~ 

:'~""""U:'Uh' to proup' hke \Pk·ttln·~l .md thcnnt('\~ (If the En\l"'unment~ tt .'1; ne,c\~~u) 

t.fll:tndcrl.tke Ie\!!, dlfCt't mC'ittl\ <\ idul:clhnn. 

\('h l'\On tbe t:Ufl«':Cl"lt \)loJlpnrtunny ('f\\t Ttn\" In\'nht~\ .~"'t'''';'mg: the f,.~n"'l uf 

iht;~ n~~~t hc'-'t ~1!h""f'n::t1H":f" \\!n,b Ul du\ 'l.U\!t" \\.41"'< I\butnt!ntph} '"fht ... a\'~tmlt!:\ th~lt 

~l~""~'''II;l\ment\¥t 

~\~t'k m nn\t~rit","'" 

'.' •. tt h:a'tt.~.t}Uili to the '-'d'f ~)t thl."f·l\"x.t ht''''l ~dt't~matn c A t:um(iI'.r(,~hCnM\C 

ph~Jto~mph~ hf'i.11 cli;.um4:tit'd to ~ll"'t ~(~l q,.t,~ ~ /\BARE 

1 bere lnre. UR" nt'Hl~i n n! not ttil\ If!:!l h"ld to U'"C' .i:lt.~·nal phU(ugfl.tph'y il\. lilt' fb Hc-lCUIL"t" ht:t\\ t'l-n 

thci.o\t", of HMl Land~at T~t Ttul.s henl~ht t'qUiU(~' In t 71 Oh'1Tht' .1l,:lU .. d 

IJ.'O'l;;t h} tht~fundm~! orp .. un',.'ltton",,_ "ht't> Vu.:tnrJil ~md OH1U~ tll thl~ l:,u\u't\mnent 

HI f;\nlJt~ct t\ h:om tiu", h~un.· to nhhtm~t 1t',"UltJltlt Ot"t 

T1u,,> r.." un\! \\il) HI ~lu~mfltmg to \ahu;, till' hl~nefHtn ('U~,unt., .. lhnn"" 

\\hl\'b u ... e*ht.~tn:·C' t:'U\t':f d,sta ... et~< 

''fh."" pfn}("'l dtd nul 'l",t't uulto ii"'~t"'I,,' lhe llh."nt"" uf t't.·\t~p('tatJo.n or tht." pl"nml 

'l;j.""h<~m dt'i.'l~kln tn"J,ei:nt~ a U,~c t"U\t,t( "'~l for VU .. tnrM hifd ~ln.\ul~ l'lCt"n tlm\k· j;U 
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Uenc~. tlli~ lUtljcc't lUts only determiued Huntllereul"Coet henefits to l;he 
:timdtoc ,o,~('nt:ic" lfl underttlfdug t~l' crente i~ tree C(l\;t~·r dmnf.ietu~tngLand'~at Tl\it dntu. 

Table J it "Iunun~f.r} ,(lithe henefu~ ldent.Hled, nS(lC4'mm~ to the' 'i'mldUlg u.g.ftuclC'l1> };tlf 

old gftJWlh tore:l1t t*n~lC'tt ~mdfrom uMng the' duta set rut stnilC)'lt nUlfutut'mg, The 

\'j;dUU1~~H').;efl~~Hlt,,,, trum 1.\ h.~wapi'hctlunns ~),nd In ~ht' eiuly fitagC\ uf 1t~ 

devdnpmellt. U\Ulg lJiUltbat T~:I It'ec CtW~f dUid ~t,t, h~t, il pu"lU\Ii.' m.'~ pre,-C:t11 \!'u·fm." uf 

At~ nutHon ~md a hetlelH·-1.'.t\ ... ·t ratm at it dl'Scount liltC' uf 8 per ('"cnt The 

$((')< ~t\;~umpuon *:nitUC m thl1>~tudy \\~l'" thtd the CO\t n·idl ... t>d thrn\J~h the n"'t;' at' 

s.atdhte imagcr:y \t~r'u, the next tet:hnohJ!!}i yu~hl ... a hl On «hi·", 

umiur 
cn'l,i ... antihenel'll.\, 

11 per \~ent \\t~te 

'\~"iUt)pt'"' fJun\hli~l:(' l ~lhen:mh\'e dl~lnunt rate .... of 4 pct' {."t:'nl iutd 

From the ma~nlttttle n{ the net ,'If''\!Nl'l \dfll~·' und the hem,'nt lu,t 

fi;lre many .nt.her (.'unent andputentmf u,e'!'. u1 tht'" lrcc (H\'Cf' d.lttt \t"t .. ~ hut ilU itu"d}"'il.. ut 

thc\e \\ia~ nut\h.k tilt' '~:Opl;;" rtf thi", pap~r, 

PrC\lmt ytdtlt' of benefits ()f dUh} sd\ 

Clld gmMh l<m .. ' .. t ilHiiCc4 

Strate ~~n, j, •. "'th " in\!! 

In'.d 

h~~ 5{tO 

:? ntH ~N~ 

1 ffrl. ;:;,'q 
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mtemt)t wus tn~ldelo vnluc: theo<!nefith tlccndngtroln (;llber(lSC~ ~l)fU1e l,j~md.snl·r~l 
inmgery nCtluired,tbl' t11(, tree t~ovet prqjectTllt):scll$;e~\\'eretdentificd us.bein~pote.nl.ial,ty 
impQtttUlt ,m\d tberefnrec:onldhllluence the'OPl,m'tllnHycot\t . 11rO&Y\\fhieh \\lt~ used [ll 

\atth.~"'1beu~e of tll,- tree cover dat\l SC(~ fot ~tmtegic lllonitnrhlg. SlmUndy .. un uttem11t w~~s 
ma~{c tlt~c:~t,fuillg ·a'HeJ'm.tHvc' uses ()llbctlmrlptng l.e,cbnilIUe\\ihichba~ bceutJ,e'\:elo('lcduud 
i~ bj~;hl~ Ukely toheam~:d(lt· int~tlttnl()lltber maptnn!1itppli~~~ltiun~. ~uch a,thatfhr the 
~4utt~t~!'~1}klrlingBJt~tn'\'cgeHlt.intl t.t1nppill,gelc.re:i$e(Rlltmm 1 ~)9~}, 

;If 1t\\~a~ fl()Js;~ihlet{'\"alu¢ th~scondotber uw+. hh h~ghlyll.kely Hl{lt dlC' netpl"C~cm \'"duc 
~utd bel.terit",,\~n~lmhu ... ~\'t\tdd 'he ~tgmllc(lnd!r UltU'e' l"*\:'Qttfllhlc. ()tle of lhe .• n~.un rei\~Un' 

Ibe tl:f the tt'cC' .~ \.~\;!cr ditUl %tH~ \\~l,\ S~l dlf'lkult WU.~ dle' f~lCl thattbe d~nn sen~ Ul1!' 

unfyun j,lllltf'fnt;.~(hate gnudiJnd lhen~rnre an mput tntntUhCf dt~d:\H.m nU(kUli!~y'f.ctn~, 

tl't'thmls of \:'ithufl~etl,,:u~ulUllentttl ~md mf~~nn~nkmre~uuh ~.~ tin.:! ullprovcd andrehned. 

it pU~l)lhf,c to pro\ldemm't ~l,\:urnt~ e~thl/t~U,C" of ltie nf tree i.:O\l;tcr din~l sai'\ 

imd <s:muhu' gnud'\ .It ~d\o hepofssihle tuptovide it tnnr~ f.,;'ut'llJ"f .. hcn~hit" .a\i\e\~lf'Jenl 

oJ tht~~J~S ~tnd u\c,r'<, (lfUle\C dat~t ~et'" tIl the future n,u~enf the lre£' cuver dnta ~, cx:pnnd~ 
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.utlVemUlcUl tlrVit~t{1:d~11~J8i) l'ttll(!('liltg the l::ln~ir(:uwwnt: it Cfm.s~rl~mimt SU'(Ut'f(yli'Jf 

1,7t'f~wi.n'l "<lPn. t\tielboul'ltt'. 

Clllic:euf theC't)nl'mis~i(;'lnerfot' the .t~tlvir()nment 1991. )t~1.~icUftlU~('~lUU' Victorill'~ 
liUl'f/'tJJmum;t. 19tJ t StIlle' of tbe .f!uvitOtlment Repm1.. lvlttlhourne, 

Riumm~ ;K. 1993. Basillcm'e;:1l1~lprill!t vc,g,etatiOJl i11thc Murray Darll.1l8 11a~in wuh 

l .. undMlt T~:~\. Pupcrpre~el1ted at the Adv~mced Remote Sensing. Con terence. Sydne:y. 

tt,)·~23 July. 

'Streetu~g. I\l ~Ult1 J"lamiltoll" C. 1991. AnlicoTwmi:c' Anal,'\i,~ 01 flu- Ffll'l"'tt,\ .t!t Sout:1t· 

l~{I,~l:enr AU:\:lfdlitl.Rc\ouree A~~e~sme1l1 ('ottlmt:"l·MonRe~c:(lrcb Ptlperno .. 5. Cnnhcna. 

Dee·cluber. 

Tree Vict.ona 19q.~,Hlliw(~1 Natb/t, l('Jlt'ldtlon Contro" {,md 1.d111t/,\tlt ;\(f0l1iIOI'111;!.[t l .. and 
lll'ntt~tton D~yi~mn. Department nJCon~ervuunn and En\irnnment .. Melbt,uruc 

\Vm~dgal.l!~P ~Uld lliack. P. l ~u~a. Fotest ((It'{''r Cliall~t'\ in t fClOl'id 186t),~"·1 fJlf7: .4 Rc/mn 

cmd A1.(II' l'h"'lcrihing tht' Extent .~f f'ott':rlC"'m'(.&f ill \'lflOJ'ld in 1987. ,lIr fhtmge m 

Fmr:'sl COl'c'rl),iiKe U:i69. tmd (lu~ ChtmJN? ill FOft'stCO\"/H over tilt' Period j'l::J· .. jgNi. 

Remote Scn,ing (}ft1up"L,ttndlsund FOl'e!'\t~D1\ii,ton. Departmem nfC'uliN!'r\ilHnn. 

Fore~l"'and Lutld" rvlclhrmrne. Octoher. 


