
The vegetation of Western Australiat north-west has suffered significant degndation since putonlists sought the lush grasslands for
stock grazing in the late lSth century. During the past 30 yean people have begun to realise the extensive damage, gnzing and
wild cattle have had on the Kimberleyt ecosystem and a number of steps have been taken t0 promote and {osler
gnsland regenention. Through the use ol latest technology and satellite imagerJ the succes ol
regenention pr0gnms can now be measured.
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or pixels. These are arranged into
discrete br ightness levels  and are
allocated a number between one and
255. Low numbers are associated with
dark targets {for example. shadows)
while high numbers are associated with
bright targets (for example. white sands).

G THE CHANGES
In this way, remotely-sensed data can

used as a tool to detect, monitor and
evaluate changes in ecosystems, and to
develop future management strategies.
I ts  b ig advantage over  t radi t ional
ground-based moni tor ing is  that  r t
provides the time sequence. the required
covelage and the ground resolution
needed for accurate assessment of
management programs such as grass
regeneration. Because satellites pass
over specific areas time after time, the
land in those areas can be viewed
regularly and images taken to assess
changes in vegetation levels.

These'change detection' techniques
were used to detect grass regeneration
in the park between 1986 and 1995.'Ine
use of carefully processed historical
satellite imagery enabled grass areas to
be identified, giving a clear idea where
vegetation cover had changed or had
stablised over time.

ANALYSING THE IMAGES
The images from 1986, 1991 and

1995 (on page 26)were co-registered and
ca l ib ra ted  to  each o ther ,  and the
information required to highlight the
grass growth over time was extracted
from them. The Purnululu NationalPark
boundary was superimposed on the
images to aid visual inspection and
locational reference.

From the location ofthe monitoring
sites, itwas possible to extract the digital
spectral information, which indicated
the condition ofeach site at the time the
image was captured. lnformation about
these sites was then analysed for each of
the spectral bands from the three-date
image sequence, and was correlated ro
the site data to identify variations that
might suggest that grass-regeneration
had occurred. Individual bands from
both the visible and infra-red portions
ofthe spectrum showed specific spectral
trends that could be used to identify
grass regeneration u,ithin the national

park. These spectral trends, from the
three dates, could then be applied to
the whole image sequence to determine
the regeneration of similar grass types.

The graph (above) clearly shows that
the bands in the visible light portion of
the spectrum (bands 2 and 3) and the
short-wave infra-red (band 6) correspond
well with the grass regeneration. The
green part of the spectrum (band 2)
indicates a similar increase to that ofthe
red part of the spectrum (band 3). In
broad terms, these increases can infer an
increase in leaf pigment cover, but the
significant spectral band is band 6. Thrs
band shows similar increases over the
three image dates and represents a
general increase in ground cover with
less exposed soils,

BACK ON THE GROUND
Several ground-based sites were also

esiablished within the grasslands to
monitor the impact ofgrass regeneration
after de-stocking. The program was
principally based on the measurement of

lAboue: About 25 000 head of cattle and
| 4 000 donkeys have been removed from
I the park since 1985.
Photo - Chris Done

perennial vegetation on selected small
sites thatwere visited each year. Although
this ground-based site data is much more
difficult to gather and monitor than the
satell i te information, it does provide
tangible visible information with which
to compare the satellite imagery.

WHERE NOW?
It will take more than a decade or rwo

to mend the damage of more than a
century of grazing. Regenerating grasses
is  no t  a  f in i te  p ro jec t  \ i i th  a  c lear
beg inn ing  and end.  L ike  the  s low
evolution of a landscape itself, i t is a
continuous process. But this is a patient
landscape. Satellite imaging and remote
sensing enables us to watch the process
unfo ld ,  moment  by  moment ,  and to
marvel at both the technology of the
toolkit and the awesome slow processes
of nature to which it is being applied,
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l  adnlt pnlte: lmlgcry that (orcl cd the
par-k r las:rcqtr ired drrt ing l l rc drv sensons
of 19N6, l99l and 191)5. | 'hc inldr:n Nas
crr re! islcrcclarcl cal ihl 'alcd so thut i l rels
of ehangc ol nrodi l icl l i (nr to regctat ion
sLlr l i rce cl l  'actrr i i t ics, orer thr ninc-!c.|
t i lnr Drr ' iod, could he nssessed.

/Jcl)& r 
' l 'he 

f inal satel l i tc im;!ce oi thr
I 'urnululu \at ioral I)rfk sho\!s thc
irppl icat ion of the i-esrl ts. lheincreased
gr-assl lnt l  changc (shorvn belort in
lcl lorr ')rr-as oler- laid onto thc 1995 ima!-
to gi\ 'c the ! isual impact of thc success rrf
the l-egenelat ion p) ogram. 

' l 'hc 
locati(nr

ancl ertcnl ol glass lcgener' i l t i ()n i l lon!
thr l i \ 'cr lr()nt igr is cleirr l)  e\ ' ider,)t .  lhc
irrm \!as thcn assesscd t irr  accuracv hr
f icld site insprct ion rnd f lom ground
knorr ledge.

Graeme Behn is Project Leader oi Remote
Sensing at Ci\Lll. He can be cr)ntacted on
(03) 9331] t i27l or enail
gfaemeb(! \\,a.cmis csiro aLr

Chris Done is the Manager of C-\LII s
Kimberley Ilegion IIe can he conlacied on
(08)  9168 0200 or  emai l
chrisd(4 calm.\\,a.go! au

,\drian,\l len is a Ileseaich Oiiicel at
DOLAs Re ote Sensing l lranch.
IIe can be contacted on (08) 9i140 9341 or
email allen(n uanus.dola.\fa.go\,.au
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The waters olF Westem Auslralia\ soulh
coast are home to a rich diuersitU of
marine plants and animals- Read about
them on page 28.

Bumerbinmah Station, in WAb
Murchison Regio4 fills an important
gap in the Stateb flora and fauna
reserue system. See page 42,
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Was it created bg a meteorite crashing
to Eorth, or more slowlU ouer time?
Find about CuriositU Swanp on page 50.

Imagine o commercially-oumed and
managed sanctuory in the hills east of
Perth atd you haue 'Korakomia Scnchnry'.
Find out hou it aas created on page 17.

The Westem Bfue Gurn, a cmmercial uarietg
of the Tasmanian bluegum, was deueloped
for WA conditions, but tree brdets contirue

the strain.
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ANDRE SCHIMITZ & MARTIN COPTEY

WATCHING THE GRASS GROW
GRAET\4E BEHN, CHRTS DONE & ADRTAN At1EN...........................23
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IERE|\4Y C01|VAN............. ..................28
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URBAN ANTICS sen

Is the forest redlailed
black-cockatoo rare
or just rarelg seen?
Find out the ansuer
to these questions on
page 10.
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