
L .~rge areas of native vcgctution are 
reh«bilitatcd each yc.u ,,ftcr op.:n­
pit mining. This oftl'll innllvc:. 

planting eucalypt :.ccdl1ng~ and 
bro.ldc,hllng the ~ccd~ of .1 r.1nge of 
~Pl'ci'''• u1cluding m.lll) acac1as. 
Oh)l'C t l\ c vegetation Oli!J'>UFl'lllCnts, 
tal..cn before and arter mnl lllj;, ~re 
nccc,s<Hy to gauge tlw 'uccc~" of these 
pl'iljl'Ch . 

Al'rl.ll photography h.1s trad itionally 
bl'<-'11 u<ed to moni tor the ~stublishment 
r.1tc:. and proportional growth of 
re\ cgetation specie... But th" 1•-chnique 
has ib limit.ltions. 01w 1' tiMt pactu rcs 
1.1 k,•n on .1 broad :>Ca le dll no t show 
••nough "I'L'Ctral detail. Another is tha t 
the rc><al ti ng images requ 1r<' lnt e r­
prl.'t.l tion. The ou tconw i~ '>llb jl'<:ti vc, and 
thcn•fol'c no t an occu r,l lc b.• ~ i s for 
n1o1kmg cvmpMi!.on!> over time. 

i\ measuring technique that 0\'er­

cvml"- thl'SC difficulties is being t<?'>ted in 
a pilot studv by CSIRO'~ Dh i-.1un of 
b.plnrahon and t\laning a; part of the 
Multi-Oi\isionnl Mine«1lc Reh,lbi litnHon 
Progr.1m. Dl•monstrat ion vf it" :.ucccss is 
lik,•ly to ena b le i ts ,1 d op t ion in 
rd1.1bilitntion p rvjec ts in A usu·,, lia and 
OVl'rSCU~. 

I he technique, called llllllthpectral 
.wrial \' ideography, c.1n mon1tor large 
.lr<'•'' nf '<>gelation ,1t ,, r.ne o;cale, 
del<x·hn)\ d1ffcrcnc~ in communitil"l by 
th•••r •pectral characteristi('<. and canopy 
arch1tcctme. TI1e s't udy will <'V,IIuiltc the 
techni<(uc-'< capaci ty tv d b tingu ish 
h<•l w(.•~o• n ~pedes in rehabil itat ion areas 
w h<•rc <JC,ICias and eucalyp t> M C' one to 
15 ycM< old, ;tnd to moni tor growth .1nd 
~pl'Cie;, .1d.1ptation. 

Vegetation re· e:.tahll;,hm,•nt ,1fter 
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m ining can resu lt in mnrkecl s tructu ra l 
d1ffc rc ncc:. from surrounding 11<1tivc 
forc;,t or wood land. A !>Cquencc of multi­
spcctr.ll .1erial ' ' Ideography images c.1n 
help moni tor the progrc~' of the 
re,·egd.ltulll prOCC», idl•nHfy areas that 
~rt· ' f,Hiin)l ', and pro\'ide evidenC<' fnr 
the sta tus of the ecosyst..·m before the 
land i~ handl•d back for po;,t-mining u<t•. 

How does it work? 
Different colour tone:. on a photvgraph 
ind1catc that solar energ} 1, be1ng 
reflectl•d .11 different wavelength!>. All 
'cgct.•tion Jnd soils have db.::rc ll' 
ref lec tance ch.uacteri;,tac;,. l lwse 
'spel~ l t._ll :-.i~ rltl tu rcs' can be used to 
<tu<mtit.llively dctenn int? lht• p ruportions 
of val'iou-: rompvnent~ of"'' image that 
has the s<Jme specrrn l dlaract<.'ristic,, 

Specific indices, or matlwmatica l 
combin,llwn' of spectral band~. can 
mca,urc the amount of gn.>en \'C);l'tOitinn 
covcrins; the ..oil. For example, u~mg the 
,•bibil' 1\'d w .weband and the rl'flt'Ct<'d 
neur infr01rcd wavcbn nd, an index 
rci Jt ing ltl the p ro p o rt ion of p ho tn­
synthet ic,lll y-absorbed rad ia ti <)n c"n be 
calcu lnted. 

Th,, CSIRO pilot s tudy ;, t c~ting ,, 
multi-~pl'Ctral 'ideograph) unit built in 
We'>tern i\u-.traha by SpecTcrra Sy~tems 
Pty Ltd. I his instrument i» a I<)W·nbt, 
four-camera digit.ll imag1ng ~y,tem. I he 
o utput from 1ts four d1annel~ i-. lint,•.u ly 
related to rnd ia11ce o f the rl'flcctcd soiM 
rnd intion. I he~c cha racteris tics make it 
suitable fo r high-resol ut ion d bcrim· 
ination of vcgct01tion type ;md condition. 
lt ha, been designed to ~u 1 t light, 
unpre,~uri-.ed ;:urcrart and helicopters 

These digital multi-spectral 
video Images show a forest 
south ol Perth that has been 
rehabilitated over a 1 0-year 
period. The Images have boon 
processed to distinguish 
between species in rehabilita­
tion areas where acacias and 
eucalypts are one to six years 
of age and show variability In 
their early growth. Monitoring 
establishment enables remedial 
management if necessary. 

and , as a fu 11etion o f flyi ng he ig h t, 
provid e~ sp.1ti,1l re~olu tion ranging from 
30 centimetres to three mctrL>s "J he da1.1, 
being digit;ll, i-. cahhratcd so that it c.1n 
be directly compared with data coll~·d•-d 
day~, month, or years later, and rc.tthly 
incorpor,l tcd in to geographic in for­
mation sy,trm-. 

Fi t' ifl me .1"11rcm e nts of spec t ral 
reflectance o f llw pl'incipal plant "pcc1cs 
will be taken during the pilot study. I hi!. 
data will be u~d to determinc ophmum 
w.we l,·ngth' for ~pectrally d1ffercn 
tiating ,,~,1ci<t~. eucalypts and other 
species. Tiw 111 ftmnation will be uwd to 
develop algon thm< for processing tlw 
multi-spectr.l l im~g<'S. Sequ~ntia l lime­
series im age< wi ll be nn a lyscd by 
inll'gration w ith si te-specific: );l'O· 

graphica l1nfom1a tion. 
In ~om~o• .•reas, information gatlwr.'<.l 

by the !>iltC'IIIlt'-bihl~l 'vegetation \\atch' 
project will be u~<!d to aid thc :>eiL-ctwn 
of optimum t•mes for momtt>ring 
Satcllite imagery of vegcta ti011 in .Hid 
a r~as h ih r(.'\'<.'<~l ed tha t g row th i-. 
season.1l. In p.~rhcu l a r, it d epends on th\' 
occurrence of 'l•ffcctivc rai nfall' f-or tlw 
application ol dig it.1 l ' ·ideography to 
monitor the progress of revegctahon, •I 
b import.1nt tu acquire the imagery ,1fter 
a growth nu:.h to assess the contributmn 
of the annu,ll 'i'''Cil'S. Imagery dunng ,, 
dry period pl•nni t~ thl• con tribution of 
the percrmial SP<'Cit•, tn be assessed. 
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