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Object-basedifjage Galysis @BIA) occurs @ Bagmented Ehtches Gat Gjsappear i Eparser @nd-cover Eroducts, Gising Gheertainty J
ipazal Yale@ects about IBpw Guch Yel Gformation i§@st When @gional Gaps &e Qoduced & Goderate § Earse g
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large g@prse Ghtch Gust G @ Gmain @ptectable § parser §ales.BL Goresffe Ensistently ggh J
across§fales(J6% 99%), @kt €Jass-level Behaviour @ffers §libstantially. The 8m Godel &thieves(
the @ighest gorse @assification @erformance Ghile Ghaintaining geometric Goherence 6f Ghese g
shrub Ghtches. Yhen Ghansferred Bhm g5 m, T% €f The-scale Ghrse ea @mains Gpresented g J
3m, @mpared @ Ghly 85.8% & P m. Detection Gobability & gm iPcreasesGonotonically Gith J
patch §jze, @hereas 8 OO m €en Grge Bhtches @0,000 30,000 m 2) ffe ptected P Ghly 6p% 6 J
the Gases.Ghese @sults Gemonstrate Gat Bgh @ithin-scale Gccuracy Goes ot Guarantee Goss-
scale @ersistence 6f Gnhe-grained @els. m Gsolution Grovides Gptimal Ecale patch Gignment g
for @egional @el-zone @elineation Gh Fasmania, Yhereas ub-metre @nagery @ Gequired Er J
explicit @entification ©6f Gdividual Gorse Bfestations. Qverall, Ghe Gsults Epnfirm Ghat Epatial J
aggregation @isproportionately @ffects Garrow @nd Gragmented Fegetation Epes. Resolution g
choice @ @herefore Got Gerely g Gchnical €etting, But @ Gecisive Gctor B Ghether Bazardous J
fine @els @main sible © gional Gel Gssessments.

1. @ntroduction

In @ustralia, Qushfires @gre @ @ecurring @nd Ghereasingly Gevere threat @ @oth @cosystemsgnd Gommunities gSharples@t gl., g
2016). glthough @re @ g @atural gcological @grocess, gecent Qecades@ave Geenhcreasing Gequency gnd Gptensity gf gxtreme @re g

* This Gork Gas Gipported § Gt B Ge Elropean §hace@yency GSA), Bance Grough Ge Govision § Panet SkySatBhagery Ghder Ge Third-Party Gission g
Data Gponsorship ffogram, &hd @ Ehrt 6) Ganet Cabs GBC Brough @ Education Ghd GesearchBrogram, @hich Efovided Ekcesstd GanetScope bhagery Ghder §

a @search @ense.
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events, griven Girgely @y @limate @hange @vu @t gl., g020; ghi @t gl., g021; galgamuge @t gl., g020). Gffective @re Ghanagementd
now gepends@n liable gegetation Ghaps that Epresent Guel Gtructure gnd Gammability, @hich Quide @rescribed @urning, gssetg
protection glanning, &hd €prly-seasonigazard ssessmentg aylor € &., g024). g garticular Challenge i Tasmaniag Be Ganagement
of glex Guropaeugorse), gn Ghvasive ghrub that Grms Gense, @ighly @ammable hickets. Gven gmall, §cattered gorse @atches Gan g
act gs gnexpected @iel gources, thfluencing @re gpread gnd Guppressiondifficulty {Hartley gt gl., g022; gnderson gnd @nderson, g
2010). gowever, Ghese Patches gre gffficult @ Getect Cponsistently gcross@rge @reasBecausethey ge Spatially fagmented gnd often g
spectrally §milar ©® §urrounding grasslandsi) ghedium-resolution §htellite Thagery (Hartley € g., g022). gnderstanding Bow guch g
gorse Qetail & €etained (pr Gst) gt Gifferent Gpatial gesolutions & Cherefore gssential @r @re-risk Ghapping gnd gegional Giel-load g
assessmeniQArroyo @t gl., goos). gnlike Ghany ggricultural @egions Ghere Gegetation Gover § Eelatively gniform, @he @lidlands gf g
Tasmania @rm g gighly @eterogeneouséhosaic gf gative grasslands, @issock @atches, ghrub gorridors, @oodland gnd gmall gorse g
infestations ¢Pavidson gt gl., g021). Yegetation Gtructure gan ghange gver @nly g ¢ew @netres, gnd grasslandsglone gpan g @ide g
range @f geights gnd @ensities gCowell @t gl., g013). Fhis gne-grained Peterogeneity Ghakes he @egion @articularly @ensitive ¢ g
spatial @solution: ¢Jassesthat gppear omogeneoust Goarser ggricultural Bndscapesgre gcologically @iverse bere, ghd Gheir Gatch g
boundaries @jrectly @fluence fife Behaviour OFaneja € ., g021). Gonsequently, gegetation ¢Jassification @ Got gnly Geaningful But g
essential @r Gapturing Ghe @inctional diversity Of grass-@nd hrub-dominated @iel §pes O Ghis Gindscape.

Remote gensing gffers Gecalable ghonitoring @apabilities, @ith @ptical, iDAR gnd GAR gensors@apturing @omplementary @hfor-
mation @n @egetation Gomposition, Gtructure gnd gurface gpughness. Gub-metre Gnagery @esolves @ine-scale gorse Gtructures Qut & g
expensive ghd gpatially Gnited. Breely gvailable Gissions glich & gentinel-1 ghd entinel-2 grovide Broad ¢pverage, get Beir §patial g
resolution Often Gherges @r Gbscuresgmall ghrub Gatches Qviarcinkowska-Ochtyra 6t @l., g018; glakman &t @l., g020; Gizzari, g022). g
Combining gpectral, §ructural ghd @xtural Batures githin & Gpject-basedighage ghalysis PBIA) flamework ghproves ¢Jassification g
by Dtegrating §pectral gchness@ith ¢pntextual Gformation @sini € &., G018; Gohammadpour €t §., G022; Qorigo € &., g012), but g
the @egree ® @hich Gis @itigates §rale-driven @formation @ss@mains Ptle Quantified. Brevious §udies Bave ghalysed §rale €ffects g
using €pnceptsch & Ghinimum Gapping Ghit MMU) ghd Giinimum etectable gatch §jze. gsing Synthetic Binary atterns, Qechner g
et @. 009) guantified Bow Patch @rea, Gongation Gnd Grid Gosition Gontrol the Probability Gf Gxtracting gmall gnd Bhear Gatures g
and ghowed €hat grid Qells Ghust ge Ghany Gmes @maller than ¢he Gature @idth @ gchieve gcceptable gccuracy. Gimilar @esearchd
studies Bave §hown that Goarse Ghaps @nd @ Gnderestimate the Grea ghd Glagmentation of §nall Patches @ Gisturbances Kin €t 6., g
2013). ghang @t gl. ¢2025) gimulated gcale gggregation gffects gnd ghowed gccuracy gegradation @ith goarser gesolution. Gvhile g
these Gtudies @rovide @nportant heoretical gnd g§mulation-based Ghsights Gto Gcale gffects, they @rimarily @valuate §cale Grough g
controlled gggregation @r gingle-resolution gnalyses.th Gontrast, Qur gtudy gxamines gow he ame geal-world Qgegetation @atches g
persist @ disappear gcrossfdependently derived @perational groducts gt Gultiple Epatial fcales.

Additionally, @ @mains gnclear Bow Gr Ghe-scale distinctions Between gorse, grassommunities gnd @rest Gersist Ghen Ghaps g
are groduced & Cparser @solutions, ¢ Ghich gensorfpnfigurations @tain hough gass@etail © @main Gperationally Gseful. Bxisting g
OBIA giudies Bave gkplored §egmentation §rale @Hao € &., g021) @nd Ghulti-sensor fision (/izzari, §022), but Gost GssesLpch caled
independently ghther @han gxamining Bow Q@egetation gasses@configure gcross@ gested§.53 10m QGradient.

In @his Gtudy, Qe @xtend Che Geale-effect@nalysis om Gomparing Ghap-level @ccuracies@ @nalysing Gatch-wise @ross-scaleg
detectability gf Ghvasive gorse @hel. Qur @atch-based @ross-scalegnalysis ghoves geyond gontrolled gggregation gxperiments om g
earlier @ork @-echner @t gl., go09; gin @t gl., g013) @y guantifying @bject-level gtainment gcross@hdependently §egmentedgnd g
classified @roducts. @ Ghereby Ghks e ginimum detectable Gatch §ze Gheory @ Operational Gulti-sensor @iel Ghapping. Jhe tudy g
aims @pr @xplicit @atch-size ghresholds @nd gcale-dependent@ecommendations @r @perational gorse gnd grass @uel Ghapping ¢h J
heterogeneous@gricultural @ndscapes.Jhis @ads @ Mree Quiding @search Questions:

1. How @oes Ghe glignment Between §patial @solution gnd Gegetation-patch gfze gffect the Ghapping Of Gre-relevant Gegetation g
classesgcross@.5, g gnd gOm?

2. Which @ensor@r gensor@ombinations @rovide Gufficient @ccuracy @or Guel Ghapping ¢h the Geterogeneous@andscapes@f g
Tasmania?

3. How does@orse fatch §ze Bpfluence ¢ross-scaledetectability gnd gbject gersistence?

2. Gtudy @reas @nd @atabase

The §judy geas@ye lYcated i§ Ge Pidlands ¢f Gasmaniaghd Gatures gpricultural |Ggnd, gorse, Gverse Grassland pmmunities, ghd g
small gatches 6f Gees. Qhree Gested SubsetsQrig. gP@ere Selected Based Gh The Presencedf Gorse, Gepresentativenessof Ggricultural g
landscapes,@nd gata gvailability, gGovering g.3km? (BkySat), g3km? (PlanetScope;§S), gnd g10km? (Bentinel-1/-2), gspectively. g
Table g@®ummarisesthe Gatasetsgsed B Ghis Sfudy.

The girborne @iDAR @as gonducted @y the Gompany FirtualTas Quring g dight @nission @ith he Gurpose gf Qreating g Gigital g
twin ©f Qasmania.  Gas Gaptured gsing §BIEGLYQ-1560i-DW spnsorffom gh gstimated fiiying Beight OfF Goproximately @00 Ghetres g
above ground @vel, gchieving g @oint gensity @f gpproximately §8.65 points/m 2 @/irtualTAS, g025). §he GiDAR @as gcorded gne g
year @arlier (024) ¢han @gll gther datasets, owever, @ @as @btained guring the Game Geason@early gutumn). o galidate ¢hat g
no @hajor Gegetation changes@ccurred getween the Gvo gcquisition Gates, e Gisually Gspected Gulti-temporal grthophotos Gom g
the asmanian QISTMap Gewer @r g024 gnd g025 (Pepartment 6f Jatural Besourcesgnd Gnvironment Jasmania, g025). We did g
not @bserve gny Gemporal @ffsets ghat @ould gffect GHM @Canopy @leight §lodel)-based @lass discrimination. @ GkySatdollection g
was @btained Grough glanet Qabs gnd §uropean §pace@gency ESA) gponsorship, @nd ownloaded gs @n grtho-analytical gurface g
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Fig. § @verview 6F Qe Gudy Geasl Ghe Yidlands 6f asmania. \) Ehows (e Eparse Gea Gith Om Fentinel-2 & Basemap. B) Gresents Ghe J
mid-scale @rea @ith @m GlanetScopelhagery @hd (F) Ehows Ghe Ghe-scale @rea @ith §5m GkySatBhagery.

Table @
Overview @f Gatasets@mployed G Ghis €udy @ith Eheir Gource, Gpatial Gnd Gpectral Gesolutions, Gs J
well 6 Gcording Ghptes.

@ata Source Spatial Ges. Spectral Ges. Date g

UiDAR VirtualTAS 38.65 Phts/m? 13/03/2024 (

Gkysat Planet 0.5m RGB+NIR 09/03/2025 (

@s Planet 3m 8-band 19/03/2025 (

G-1 Copernicus 10m VV+VH 03/03/2025 (

G-2 Copernicus 10m 13-band 19/03/2025 (
Table @

Spectral Bands hd Geir Gavelengths § Gn ©@r Gentinel-2 Pesolution § Bfackets], BlanetScope@m] J
and gkySat{®.5m].

Gpectral Band Sentinel-2 PlanetScope Skysat (
®01 (Aerosol) 443 (60 m) 431 452 g
@02 (Blue) 490(10m) 465515 450515 @
@03 (Green) 560 (10m) 513 549 515595 Q
Greenll 547 583 g
Yellow 600 620 g
@04 (Red) 665 (10m) 650 680 605695 Q
@05 (Red edge) 705 (20m) 697 713 o]
06 (Red edge) 740 (20 m) g
®07 (Red edge) 783 (20m) g
@08 (NIR) 842 (10m) 845 885 740900 Q
®8A (Narrow NIR) 865 (20 m) g
@09 (Water vapour) 945 (60 m) g
@10 (Cirrus) 1375 (60 m) g
@11(SWIR1) 1610 (20 m) o]
@12 (SWIR2) 2190 (20 m) g

reflectance @roduct gia @lanet xplorer. @he @nage gonsistsdf Ghur Gands: €ed (R), green 5), Glue @B), @nd Qear-infrared NIR) g
(RGB+NIR). Gome ghadowing @ @isible ¢h the @nage, dast fom Chller Gees. Jhe @Sgollection om Ghe Guper Qove Gensor@as g
obtained Girough @ @searchlirense flom Blanet Jabs. Ghe Bhage @as Barmonised By Blanet Qabs® @i} Gentinel-2 (B-2) data. Gastly, g
the Gentinel-1 5-1) gnd §-2 Bnages Gere downloaded Gom Ghe Gopernicus ub. Gl Gptical Gata Gave % Goud Gover. Jheir Band g
specifics @re given O Jable gg

All gnagery @as @rojected @ GDA2020/MGA @one §5, ¢esampled @ g Gommon @esolution @hatching the gnalysis gcale®.5m, g
3m, Or 00 m) Gsing Ghe GearestGeighbour Gterpolation Ghethod, gnd @ligned gsing Bhe Bython Backage Gisterio (¥1.4.3) @sillies @nd g
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Used
o for Segmentation
Multispectral g

LiDAR Imagery Sentinel-1

Data Alighment
& Resampling

[ SkySat [ Rlanst ] [ i ]
Scope
L )
CHM = Texture Vegetation VV/VH i
DSM-DTM (GLCM) Indices Ratio + RVI
B S— L Feature Extraction
& Band Stacking

Model Training

Model Training &
Classification

Training Validation P Feature
u —
(701%) (30%) — RF Classification Importance
e Uger s,uP;oducer S, i Accuracy
Matrix bt Assessment

Kappa Coefficient

Fig. @. Glowchart §f €he OBIA-RF @pproach @r Qegetation Gassification gsing §iDAR, @Ghultispectral, gnd GAR (5-1) Gnagery. GHM & Ganopy J
Height §odel, OSM g Qigital Gurface §odel, JTM g Qigital Perrain Yodel, GLCM g Grey Qevel Jo-occurrence Gatrix, §VI § Gadar Yegetation g
Index.

contributors, g024). @he FirtualTas QiDAR @as gsed @ Gerive g Qigital Glevation Flodel (PEM) @nd Qigital Gurface §lodel (PSM) g
at §.5m @esolution @ Galculate § GHM.

S-1 gre-processing@as done @gith §SA's@entinel pplication Blatform BNAP) gpftware, Bicluding Ghermal @oise @moval, Grbit, g
and @rrain Qorrection. gor gpeckle fftering, the Glock-Matching @D (BM3D) @lgorithm @as @pplied gPabov 6t @l., go07).

3. ®§lethodology

We gpplied gn @BIA-Random Gorest (RF) @orkflow gt three gpatial @solutions (P.5, § gnd GO m), Gepresenting @he-scale gorse g
fuel gnits, @inctional @pe, gnd Gindscape-level Ghapping Gquirements. @t gach gcale, Ge gligned Gulti-sensor gata gnd gxtracted g
spectral, §tructural, gnd @xtural @atures @ gnable Gomparable BF @lassifications. s Gan ge eenlh gig. gdhe Gorkflow @llowed g
four Gteps:@ata glignment gnd Gesampling, Gature gxtraction gnd Gand Gtacking, Ghodel Gaining gnd Gassification, gs Gell gsgn g
accuracy @ssessmentBach §patial §cale @as Geated gs @ Bidependent Ghapping §cenario. Gccordingly, Segmentation, Gaining data, g
classification gnhd 8ccuracy @ssessmen@ere @efined Separately @r gach gcale. Ohis design Gflects Gpalistic Miel Ghapping Gither Ghan g
artificial Ghodel gansfer @ @ gontrolled getting.

Table g@utlines §pectral Band Biputs @nd Gassification @cus Pr Gach Gpatial Scale. Grevious Efudies Gave hown Mhat ub-metre g
imagery @ €equired @ @eliably getect Qissock-form grasses@Pham @t gl., g024; Qgliari @t gl., g023). @n this Gasis, Ye Chapped g
characteristic @issock-form @rassgtructures ¢_omandra@ngifolia) gt .5 ¢h €solution {fine-scale), @here the Qetail Gas Gufficient g
to Geparate@ @om @ther @ative grassgommunities. @t goarser §cales@B m, gom), Guch gpecies-levelgistinctions Gere go Ghnger g
spectrally @ §tructurally §eparable @nd @ere Gherefore @ggregated@jito Ghe Broader gass Wrassgommunities'. GhesefassGroupings g
reflect Gye €cological @ality Bat §pecies-leveldjstinctions e Getectable Ghly & gub-metre §-ale, @hile Byoader gegetation ffnctional g
types dominate Ghe pectral gjgnatures @t Ghedium @nd Goarse @esolutions. Gowever, @ith @ Goarser Gsolution, the @rea that Gan Be g
classified @creasesgs Ghe Gomputational Had gGecreasesPherefore, Ghe Gvo Cparser Geasge Bn PR3 km?) ghd KOO (10 kM?) Gmes g
the @ore @ne-scale grea. @ccuracy gnd @ature gnportance gre Ghterpreted @ithin gach gecale @nly gnd gre got directly gompared g
acrossgpatial gxtents gnd §cales.gross-scalefomparisons gre Based gplely gn the Gverlapping fine gcale grea.

By gnalysing the @lassification @erformance gnd @ature gnportance @er gcale, this Gtudy gims @ Quantify @hich gensor@pes g
provide the @host galue Gr Getecting @ne Gorse Giel gnits Gt Garying Gpatial Gxtents. Gfter Chat, @ & Gsted Ghether the @ne-scale g
approach gan e Opterpreted @s @ Aseable §gnal @r Goarser @nd Ghore Gost-efficient Gorse gone Ghaps.



S. Goyer € §. Remote Sensing Applications: Society and Environment 42 (2026) 101996

Table g
patial €Fales eir Pputs/focus @r Gegetation Eassification.
Spatial €fal d Qei /f i ificati
Gcale Purpose Data @puts Classification @cus Area @m?) J
@5m Fine-fuel Gptail SkySat+CHM Individual Gprse, @ssock Bhtterns 2.3 g
Gm Fuel-zone fjapping PS+S1+S2 Gorse-grass@htch €usters 23 g
gom Landscape Epntext S1+S2 Broad @prse/open/forest Epnes 210 g
Table @
Vegetation Bdices Gsed @ Ge Ghalysis.
Ghdex Equation Reference g
QVvI R R Rouse €} 6. §974) g
Gvi NTRst Red 75 PaeeT zen0@ 8 @) g g
GAvI Qe Huete §988) J g
Giowi G NI McFeeters (J996) g
GvI o Kim 6hd Gin g1 Goo4) g

3.1. Geature@xtraction

To @nprove @lassification @ccuracy, @e derived @pectral, @tructural gnd @xtural Geatures Gom Che @ptical, gadar gnd GiDAR g
datasets.§rom @he Qptical Gnagery, @e Gomputed Gur Gegetation Gpdices: Ghe Jormalised Difference Yegetation Ghdex NDVI), Gn-
hanced @egetation Bdex @VI), oil-Adjusted Yegetation Bidex (PAVI) ghd §ormalised Difference Yater Gdex GNDWI) @llowing Gue J
and §u (@017) eePable gy Bor Gentinel-1, Ghe Badar Yegetation Bydex (RVI) @as Cplculated @sing he Gual-polarisation @daptation g
based@n g‘;v & GZH @Kim @nd gan @yl, go04; grudel @t gl., g012; Goltgrave @t @l., §020), Where @° genotes ¢he Gackscatter g
coefficient (Richards, g005).

Textural @hformation @as gdded Qsing @rey @vel go-occurrence Ghatrix gGLCM) @atures, @hich gave Geen §hown @ @nprove g
vegetation Gapping @vohammadpour € 8., g022; Ggliera € ., gO08; Beng € ., g015). Bollowing Ball-Beyer (2017), Ge Gtained g
four Gargely @on-redundant @neasures:@ontrast, Ghean, Gomogeneity gnd gntropy. Jextures @ere gerived Gom Che @rst @rincipal g
component @f gach @ptical Gataset gsing Standard gettings @listance g @, §4 grey @vels). Gtructural Ghformation @as Gcorporated g
at Ohe ine gpatial §cale @sing the JiDAR-derived Ganopy Beight ghodel.

3.2. gnagefegmentation

We @sed Bhulti-resolution  §egmentation MRS) B gCognition grrimble Ojc., g026), § ommonly Goplied ggorithm @r Generating g
homogeneous@bjects @ gigh-resolution @nagery @Vieinel gnd feubert, go04; Gaatz gnd Gchape go000). Gegmentation @arameters g
were @ined @eratively @ Geflect Gegetation §tructure gt gach gcale.

For gach @rea, Ghe Bighest Gesolution Guultispectral Bands ger gcale, the YDVI, Gnd the xtural Bands Gere Bcluded B Ghe BIRS.J
For the {ne-scale @egion, the GHM @as pcluded @s @ell gnd Geighted @ith g Gictor af three @ gingle gut Gees @nd gorse Patchesg
(Table gdy the gppendix). Qther Ghput Gyers Gere @nly @eighted Gnce. Jhe @Garameter Gettings differed Getween Geales@® Gflect g
structural Gharacteristics ¢f the @egetation gatches @nd gcale. §cale farameters Gere gdjusted Feratively By Gsual Bhspection.

3.3. @lassification

OBIA @vas @ised @o @educe @ixel-level Goise Gnd @o Gnprove @lass@iscrimination @ompared @vith @onventional @ixel-based g
approaches@Niemeyer € ., g008; gussain € &., g013; Bavzoglu ghd Jonbul, g018). QBIA glows gpectral, §iructural gnd ghcillary g
information @ @e gombined gt the §egment @evel, Ghich upports gegetation Ghapping gcrossdifferent Gpatial Gsolutions. @s g g
classification @gorithm, BF @as selected@r @ Gbustness® Ghixed Gata pes @nd Onited Gaining Spmples. By GBIA, BF &fficiently g
integrates guultispectral, ODAR, @nd Ghdar @atures ghd Gequires Ghinimal Garameter @ining ¢ompared @ gternative ggorithms guch g
as Gupport ector §lachines (Breiman, g001; Gialas €t gl., g019). 8F ehodels Gere Gnplemented G Gython gsing gcikit-learn @ith g
200 @ees, gass-balanced@eights @nd gut-of-bag grror gstimation gnabled Gscikit-learn developers, g023).

A Geparate @F thodel @as @ained @r gach gpatial cale. §ach thodel Gas Gasedgn the Gighest-resolution Base ensor Gvailable g
(SkySat@r @ne-scale, @S@r thid-scale, gnd Gentinel-2 ¢r goarse-scale)gnd gsed Gecale-specific@aining gata gnd Gatures. Ghis g
approach @eflects @ealistic @ata @vailability @t @ach ¢happing gcale. Jhe goal Qvas got @ Gansfer @ne Ghodel GcrossGcales,@ut g
to @uantify @ow Fegetation-class @efinitions @hange §rhen gegmentation @nd @esolution differ. gh Ghis Gvay, @ny differences ¢h g
classification @erformance @flect @alistic cale-dependent@apping Gonditions. Praining Gbjects Gere GssignedPased Gn Gominant g
vegetation gnd gmbiguous Gases@ere gxcluded. Jhe glassesthcluded gre grassGommunities, Gees, Gorse, Gare Gind, ggricultural g
land, gnd @ater ¢r ¢hid- gnd Qoarse-scalegee Jable 6Y @t the @ne-scale Qomandra @as gdditional @lassified. Gvater golygons g
were @nderrepresented h Ghe Gtudy @rea, Gesulting th Gewer @aining @nd @est §egmentsthan ¢r @ther glassesgnd Gence, @re g
completely @mitted G the @ne-scale grea. Jhe @nal Gumber af Gibelled gbjects Gan e Geenh Pable §0Training @nd @sting Greasg



S. Goyer € §. Remote Sensing Applications: Society and Environment 42 (2026) 101996

Table §
Training @nhd @sting Gegment €punts Per GJass @nd Erale. Yalues e Ghown B Grain/test, @ith Ge Gst Eplumn g
giving Ghe @tal Chlues.

cale omandra rass Jomm. rees orse are @n gricultural @n ater otal
{ L d G T G B d Agricultural d W Total

ine 52/1 50/1 42/1 48/1 54/1

i 2/16 0/13 2/16 8/18 /16 22/9 268/88
Wid 44/14 35/12 32/13 44/16 43/17 714 205/76 Q
@oarse 32/14 42/21 38/18 44/12 44/14 12/5 212/70 ¢

were @eographically §eparated® €nsure §patial §dependence ghd @duce gpatial Gutocorrelation Bfas. The greasdjffer i Geir extent g
to Gover the gntire Gtudy @gion Per Scale @nd @ Gain Ghe BF O Perspective of Gheir Gesolution.

Features@ere gxtracted Gr gach §egmentgcrossgll Gput Gryers Gpectral Gands, Gegetation Ghdices, @xture gands, GHM, gnd g
SAR@here @vailable). Bor ach egmentger Band, Ghe Grean, Ghin, Ghax, Ginge, @nd §fandard geviation Gere Gomputed. O gddition, g
chromaticity @atures @ere Galculated. Geometric @escriptors Bicluded gbject @rea, ferimeter, @nd ghape Bidex.

Each gcale @as gnalysed fhdependently @sing ds Gative Gensorgombination, fut the Passification Garameters thumber of Gees, g
mtry) @nd gccuracy @hetrics @ere tandardised @ gnable direct ¢yoss-scaleGomparison.

To gvaluate ¢he Qontribution @f gach §ensorgnd Gature Gpe, Geparate @F Ghodels Gere Gained Gr Gach @solution, Gcluding g
variants @ith gls, @xture @hetrics gnd the GHM. Geature @nportance §cores@ere gxtracted @ @lentify Gariables Gontributing @host g
to Glass@iscrimination QVienze @t gl., g009; greiman, g001). Glassification gccuracy @as gssesseddsing Gpatially Ghdependent Gst g
objects. Brom e Eponfusion Ghatrices Ge Gerived Gverall gccuracy @PA), Gser's WA) @nd producer's @ccuracies (PA), Kappa, ghd ger-
classg1-scores@stehman gnd goody, g019; Gongalton gnd Green, g008). Jhe §.5m, @m gnd FO m @lassifications Gere generated g
independently. §Jo Ghap Has Gesampled Or @ggregated lom @nother gcale @rior @ Gomparison.

3.4. @ross-scal@nalysis

To ge gble @ Gvestigate Ghap Gvel gonsistency gnd uantify Ghematic gverlap, @e Galculated grea-transfer Ghatrices getween g
fine-, @Gnid- @nd @oarse-scale@utputs. Ve Geport Gorward @ecall @fine-to-coarse @greement), Gackward @recision Gcoarse-to-fine g
agreement) gnd Gheir ymmetric Gverlap dsing the Qice Goefficient, Gommonly @pplied Golygon-level gccuracy Gheasure @pr gbject-
based gJassifications (5uindon gnd Bhang, g017). Jo Gccount @r Bhinor Geometric Offsets Gplated @ Go-registration Gr Segmentation g
boundaries, gl @verlap Getrics Gere gdditionally ¢pmputed gsing Buffered he-scale Gpjects @ m @r Bid-scale Cpmparisonsghd P m g
for Eparse-scaleCpmparisons). Ghesebuffer gidths Ghatch Ghe Grget @solutions ghd provide §@bustnessCheck §r Boundary-related g
uncertainties, @s { @as Gecommended By Qyukavina 6t gl. (P025). Jext @ Ghe Ghap Gomparison, e @lso Guantify the @tainment of g
the gorse Patches Between Ecales.@e therefore Gover Goth directional Gews of Gobject Pass@isappearance.@hole Ghap Gomparison g
(top @pwn) ghd @dividual Eatch @ottom @p) ghalysis. Bor Bis, e @erived Ge gorse Geasfom Ge @5 G $egmentation By Gjssolving g
gorse-classifiedegmentsito gontiguous golygons. TJhese Geometries Served @s the Gpference Gepresentation Of gorse Gistribution @t g
fine §patial @solution. Qo GssesLyoss-scale@etectability, e Bdependently €assified Gaps & gm ghd OO0 m @solution Fere patially g
intersected @ith €he g:ference Giyer. g @eference @atch @as gonsidered getained gt g Qoarser Gcale  the Qorse glassified §egmentg
overlapped @5 Geometry Bly Bhore Ghan 50%. Batches@ithout @ny Gorse Gverlap @ere ¢Jassified gs Ghdetected. Batch Gtainment gas g
quantified @er @atch-size @lass. Jhe §0% @riterion €eflects g Ghajority-area @efinition @f Gatch Gurvival, gonsistent @ith gominant g
class@ssignment@ Gbject-based Ghapping Blaschke g010).

4. Results

The @sults gre @resented O three @arts. Girst, @e Gummarise @ithin Gcale Gerformance gnd the gchieved gccuracies @er Gecale. g

Second,@e Geport Ghe Gansfer Ghatrices @nd Ghematic Gverlap of the Passified Ghaps. Phird, Fe Gssesdhe Gorse Getectability @crossg
scales.

4.1. @Vithin gcale@erformance

Fig. ggghows the gegmentation gesults gcross@ll gcalesgver the §ame grea. @t @ne-scale, the gorse @atch ¢ gver-segmented.g
Thus, §mall Gissock Grassgumps Gppear @s Separate Gojects. flid-scale Gegmentation Captures the §ructure Bhore Pearly, Gith Geesg
grouped Ghto @gingle @bjects. @t Qoarse-scale,the grea @ gnder-segmentedgnd gifferences @etween gorse gnd gcattered Gees gre g
barely gsible & the §-28GB.Within g gommon @ BM? grid (Fig. GY gegmentation groduced @126 gbjects gt Ghe §cale, §17 gt Ghid g
scale, gnd §2 gt goarse cale. Jhe @igh gumber @t Gne-scale Geflects Geliberately @ver-segmentation @ Gapture §mall @issock grassg
clumps. §lid-scale egmentation @roduced gpatially Goherent gegetation gnits that @ligned @ith The §m Gensor Gesolution.

Across @l tree @solutions, the 8F Ghodels gchieved Bigh @verall gccuracies, Garticularly @t the gnd ohid §calesQrig. gy

Tables @0, 01, gnd 02 B Ghe Gppendix Geport JA @nd BA @r gach Pass, Bgether Gith Gonfidence Bptervals @nd Bappa ffatistics g
for the Best-performing Ghodel gt Gach gcale. Gonfidence Gitervals @re Generally Gght @r Qser's @ccuraciesfut Giden @r @Groducer's g
accuracies@ gpatially @lagmented @egetation gasses,farticularly gorse @t the Goarse cale. g Gature Gnportance @nalysis §r gach g

scale® provided @ Ghe Gppendix §ig. ggas @ell. GheseGinkings §how That §fructural Beight Gominates @t the §cale, @hile Gptical g
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g
(a) Gegmentation € €p Epjects Based Gh §-2 Bands, @xture, €hd J

S-2 Bhsed GDVI.

(b) Gegmentation 6f QL7 Bpjects Bpsed Bh §S-bands,@xture, Bhd J

PS-basedDVI.

g5 n

(c) Gegmentation 6f @126 Epjects Bhsed 6h BkySat Bhnds, @xture, J
SkySat Bhsed §DVI, €hd GHM.

Fig. 8 Gegmentation Gsults @r @ &> @r Ge G) Eparse-scale, () Bhid-scale, Ghd @) Ghe-scale Gpsolution Gvels Gee Jable Y

NIR @nd @egetation Ghdex ands Grive Geparability gt hid gnd Goarse @esolution, Gonsistent @ith the cale-dependent@erformance g
patterns @escribed @bove.

Fig. gdptegrates @A @nd B1 gcross@ll gensoronfigurations @nd gcalesgf the Gree Glevant gasses.Bine- Gnd Ghid-scale Ghodels g
cluster @ghtly @t Gigh gerformance @vels, gith QA gxceeding §0% @nd g1 Galues gbove §5%. Goarse-scaleghodels gxhibit greater g
variability, @ith Gnly Ghe @host Gature-rich Gonfigurations @pproaching Ghe @ccuracy of fher @solutions. This §pread Bighlights The g
stronger @ependencedf 00 m @BIA ¢assification gn §ensorhoice ghd Bature design. Gontrary @ Bitial Gxpectations, Ghe Ghid fcaled
provides Ghe §jngle ghost Gliable gonfiguration Overall: §-2+VI @chievesthe Bighest Gombined QA ghd 81 §r gorse, rest gnd Grassg
communities @hen Gased@n § @m Gegmentation. Gt @ne Gcale, the GkySat+VI+CHM+texture (Full Gtack) tack @erforms @est Qut g
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Fig. @. @verall Gccuracy §DA) Gersus g1 @r Gorse, @rest Gnd Grass Gommunities Geross @l Gensor Gonfigurations Gnd Ecales. Golour Gpdicates J
scale; 6hape Bjdicates Epnsor €ptup. Gilled Gparkers Bighlight Ghe Bhost Gliable Epnfiguration € Epch Erale.

does @ot Gurpassthe @p Ghid-scale Getup. Bt Goarse Ecale, the §-1+S-2+VI+texture @Full Gtack) Gombination §& €trongest, Gchieving g

F1 gulues @bove 83%, But §mpler Gonfigurations Gl Gr Below, gnderscoring the Geed @r Gxtensive Pature gugmentation gt Cparseg
resolution.

4.2. @ross-scal@assification@verlap

Table gdEeports Ghree gomplementary @heasures:@prward @ecall how €huch gf gach @ne-scale @lass @ etained ¢h the goarserg
category), Backward grecision (how gure Bhe Goarse pjects &e ghen Yewed g fiher detail), Ghd Be Qice pefficient gs gsymmetric g
indicator 6f @verlap. Buffered gariants @ m @r @id-scale, 0 m @r ¢parse-scale)@ere gso @sted @ Gduce Bpundary €ffects. The Dice g
coefficient @alances@oth @erspectives. Besults ghow that @assesgorse gnd Grest Ghaintain good Gorrespondencegt the ghid-scale, g
but Gpeir Epnsistency @rops &t Cparse @solution, gspecially B Grms Of Backward grecision. Gorse ghd the berbaceousassestecline g
sharply ¢h goth gecall gnd Qice @hen gggregated @ goarse-scale,gonfirming ¢heir Gensitivity @ gbject gize gnd gpatial gontext. g
The @uffered @ariants @eveal Ghat Goundary @ffects @nly @artly @xplain the ghconsistencies. Gor gtable glasseslike @griculture @r g
forest, @uffered gnd gon-buffered galues gre Gearly @lentical, gonfirming ¢hat heir Gpatial @atterns gre ¢pbust @ gdge gffects. th g
contrast, gorse, @rass, @nd gspecially Jomandra §how Biuch Bigher Gains @ Backward grecision §hen Buffered, @dicating that Guch g
of Gheir gpparent Gconsistency Gomes @Gom @hin, Gagmented @atches @eing Grassignedgt §egment Goundaries. Jhe gtronger ghifts g
in Backward @recision Gompared @ Grward @call @rise Becausefoarse §egments@re Guch Grger than fhe-scale Gatches, Gheaning g
boundary @ixels ghake gp g @igger ghare gf gach goarse gnit gnd gisproportionately @gffect gow @ure those gggregated §egmentsg
appear gnce gdges@re gxcluded.

4.3. Gorsefatch getectability

To get gn Onpression Gf the §ze Of Bdividual gorse Patches, Yable Gdphows Ghe Efatistical Gescription. Phe Ghedian Patch gze § g
380 @2, @hile Ghe Gean gatch B G900 G2, Bydicating @ grongly fght-skewed distribution @ominated By §mall Gatches.

Fig. gaghows the Qetectability @f gorse @atches @epending gn their gize. Qetection @robability Ghcreases@ith @atch gize gt @m g
sensor @gsolution, Geaching §00% ®r Mhe Brgest Gatches. By Gontrast, Ghe GO m Passification Gtains Gnly 60% Of Ghe Brgest Patchesg
and ghows @o Consistent Ghonotonic §ze GesponsePattern.

Fig. @sualises the Getected gorse Patches i Ghe fihe Srale @ea. Ghe @rge Gund Patches Gre Getected By Both. Gmaller Gatches g
may Be Gptained @hen Epatially gdjacent @ Brger gorse Objects, Gflecting @ggregation gffects @t Goarser Gesolution. The hear @ng g
delineated @atches @n the gght gand gide Gere Qetected gy @m, Gowever got Gy FOm, gespite Gaving g Gimilar grea Gize @ the g
rounder @atches @n the @ft. Goth gassification Giled @ Getect Gagmented gnaller (k100 m?) gorse Patches.
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Table §
Cross-scalefpnsistency Gjetrics. Gorward § he —scale @call, Backward § €fale-fine @recision, Jice
= §ymmetric Gverlap (F1). Guffered Galues © Brackets; Gm @r Gid-scale, Q0m @r Cparse-scale.

@lass Scale Forward @call Backward @fecision Dice g
@orse Mid 0.76 ©.73) 0.55 [.76) 063 @.75) 9
g Coarse 0.37 (§.35) 0.32 {.75) 0.34 @.48) g
Gorest Mid 0.76 {.75) 0.56 (©.92) 0.64 ©.83) §
g Coarse 0.82 @.81) 0.26 ©.81) 039 @81 g
@are Gnd Mid 0.49 [.49) 0.50 (9.68) 049 @.57) 0
o] Coarse 0.71 ©.71) 0.55 ©.92) 0.62 @.82) 0
@omandra Mid 0.33 (§.32) 0.09 {.13) 0.14 @.18) g
o] Coarse 0.07 .06) 0.10 @.22) 0.08 §.09) 4
@rass Gomm. Mid 0.46 (@.45) 0.40 @.53) 043 ©®.49) 9
Coarse 0.05 (§.05) 0.25 {.51) 0.09 ©.09) 9

@griculture Mid 0.98 [©.98) 0.77 ©.94) 0.86 ©§.96) 9
g Coarse 0.97 §.97) 0.65 [§.97) 0.78 @.97) 9

Table g

The §)ze 6f Gorse Prtches ) e §mall Erale Efea.

Gptatistics size ¢h 6 J

@ount 101 g

in 23.01 g

Wedian 379.80 g

@rean 1900.03 g

Gtd 497483 @

ax 29,43347 (

5. @iscussion
5.1. Gcale-patctglignment@nd gensorgontribution

Detecting §mall, Bighly ammable gorse gatches @ ¢ritical ©@r fiye-risk g@ssessmentlecauselhese gatches fct gs fhe-fuel @nition g
points gnd gan gccelerate gre Gpread ¢h ggricultural Gindscapes@Anderson gnd @nderson, §010). @hether §uch gazardous Guels g
remain @isible ¢h Ghapped @roducts @epends@trongly gn gow @ell gpatial Gsolution ghatches gegetation-patch gize. @mong the g
three gesolutions, @m @rovided €he €host Goherent Eepresentation @f gorse grass Gtructure gt the Ggional @hel-zone geale. @t €his g
scale, §egmentation gnits gpproximated the gpical gxtent Gf gorse Qusters, @roducing Gtable gbjects that Greserved @iel Geometry g
and gielded ¢he Bighest @lass@eparability. @his @onfirms ghat @lassification @erforms @est @hen Ghapping @nits @lign With ¢he g
ecological gcale @f Gegetation @atches Blaschke, g010; gao &t gl., g021). gt 9.5m, gorse Gould Ge Ghapped §s g distinct gass, Qut g
segmentation gubdivided @ontinuous @atches Gito Gumerous gmall gbjects, Bicreasing Ghternal Geterogeneity. gine-scale@nagery § g
therefore @ptimal f§r Qetecting @dividual Gorse Pants, get @ss€ffective Gr Gpresenting Broader fiel Continuity. Gt JOm, Gorseghd g
grass@rmations @equently @Il gelow the §IMU gnd Gere gggregated Ghto @road Ghixed §egments,gven @hen @hulti-sensor Giputs g
were Qsed. glthough Broader @egetation §pes Gmained @istinguishable, the @ner gpatial Etructures that determine Gonnected @el g
pathways @ere o @nger @solved g5a 6t ., g022; Glacintyre &t @l., g020). Gh Summary, Ghe @sults Bdicate Mhat §patial Gesolution g
determines @hich gcological groperty § @reserved: §ub-metre ghagery Ghaximises gbject-level @recision, @hereas @ G grovides the g
most @perationally goherent €epresentation gf @iel gones. esolution ghoice Ghust therefore Eeflect Ghether Ghanagement gims gt g
identifying @iscrete @nition Gources@r Ghapping Gontinuous @el Patterns @cross@ndscapes.

When €kamining §gnsor€pntribution, €§fale-dependent@htterns @nerge. §cross@l @solutions, gptical gpectral Gformation Grmed g
the Basis Of Gegetation @scrimination. Gt 0.5 m, Gowever, §fructural Gformation Gas Gecisive: Ghile GkySatBands grovided §pectral g
contrast, the GHM Gpntributed Ghost @ Separating gorse flom Ghller gegetation. Gt §m @nd PO m, the Glative Gontribution ©f Gensorg
domains ghifted @s gpatial detail Gecreased.8adar Ghformation gupported @iscrimination gt @m Ghere §ructural Gatterns gere gfill g
partially @solved. 8t g0 m, @ptical @xture ghd @Is Became@latively Gore igfluential, get Geither Gdar Gor @xture ¢puld ¢pmpensateg
for @eometric Ghformation @st hrough Gpatial gggregation. Pnce the Qatch Gtructure Gills Gelow the Gapping gnit, go gdditional g
sensor @gstores {i}

5.2. @ross-scal@onsistency

Fire-risk @ssessmenfjequently @lies Gn Gegetation haps @roduced @t Gultiple §patial Gsolutions. owever, Giterpreting Ghaps g
across@solutions @ challenging BecausefassBpundaries ghd gass@efinitions @ ot Gecessarily Gersist Ghen hagery @ @ggregatedd
to @oarser @cales.@or @pecies@ke @orse @small, Gatchy) Guch Gcale-dependent@pss @f @etail Gas @irect Gonsequencesipr Guel g
assessmentsQur @sults Show Gat Bjgh Githin-scale gccuracy @pes@pt Guarantee ¢foss-scale@ersistence6f Gegetation Gpjects. Broad g

10
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and §patially fomogeneousfjasses(.g., ggriculture) @main Grgely §table ghen @ggregatedfom Q0.5 @ gOm (Jable g B Epntrast, g
narrow ghd ffagmented gegetation §pes gkhibit gystematic Pstability. The Gansfer Gatrices Gonfirm Gat Gis Pss Of Spatial Gentity J
is Gystematic.

Buffered @etrics Belp @stinguish Boundary gtefacts flom Que grale €ffects. Backward precision g €specially §gnsitive @ §egmentg
size: l@rge Eparse-scalefegmentsifevitably §pan@ultiple fihe-scale gasses,ghd Boundary @moval @fsproportionately @creasestheir g
internal @urity. Jhe @bserved ghanges@nean @ = §.01 @r Grward eecall gs. §.26 @r Gackward @recision) @ith Guffering Gpdicate g
that gnly @art of the Giconsistency grises lom Boundary Ghisalignments; the @st Gflects Genuine Ecale-driven @ggregation.

This @attern @ Qonsistent @ith he §lodifiable @real gnit @roblem QMAUP @penshaw, (984), @hereby gggregation Gito Gwrger g
spatial ghits gters Ghematic Gpresentation. fpsselin ghd Douvet (019) showed Bhat GEOBIA-derived §hape @hd @xture Gpetrics ¢ary g
systematically @ith §egmentation §fale, @emonstrating Gat QBIA i@ ot Gimune © BAUP. Qur Gansfer-matrix gpproach gxtends Bis g
insight @ thematic @assgehaviour, Quantifying gow gbjects ghange their glass@s they gre gggregated. @s @ith gny Qassification-
based @onsistency gnalysis, @esidual grrors gontribute @ @bserved @iscrepancies. §or gxample, the goarse gorse @ass gchieved gn g
F1-score@f @6%, @lacing @n gpper gmit @n @etectable @onsistency. @dditionally, @ach @esolution @as @lassified ghdependently, g
meaning gensor gifferences Ghay glso Gontribute @ @Gpatial gifferences. Jhus, Gur Esults gxhibit FIAUP-like @ehaviour €ather ¢han g
representing @ gure @st of NAUP Consistency. Jevertheless, the Goherent Epatial Gatterns Gtability B Broad assesgnd gystematic g
dissolution @f @atchy @nes) gtrongly Ghdicate that the Ghain Griver @f Gross-scaleficonsistency § §egmentation-driven gggregation, g
not gandom @rror.

5.3. @atch-levelfersistence

While the Gansfer @hatrices Quantify ghangesth the ¢happing gnd ¢hematic ghanges,they do got gnswer gow Garge @ gorse g
patch §as @ @e getected @y @oarser Gesolutions. Fhe @atch-level @etectability @nalysis §hows ghat Gcale @ffects @ct @irectly gn g
individual @bjects. @t @ m @esolution, detection @robability @learly Ghcreases@ith @atch gize. @t §Om, Gowever, @gven Celatively g
large gorse @atches gre got Eliably €ptained @bee gig. §Y Ginear Gorridors gnd Garrow Gtructures @isappear Ghore @ften @nce heir g
width @pproachesje @ffective Ghapping gnit Gee 8ig. 60 This Pattern & Gonsistent ith Ghe Gndings 6f Qechner gt @l. (2009), gho g
showed Ghat Ghe @robability of Gxtracting Bhear @atures Gecreasesghen grid €ells Become fmilar & §ze @ Ghe Gature Gidth. Jhe g
10m @assification @as got gble @ detect the Ghear gorse Gatches Gespite Gaving @ Grger Gverall Grea, ut Ghanaged @ Getain the g
oval ghaped @atches. th Guch §jtuations, @bjects gre got gmplified, ey gre gbsorbed Gito Geighbouring Gominant Gasses.gimilar g
scale-related gffects @ave @een geported th gther Gagmented gcosystems.gor gxample, ghang gt gl. 2025) gbserved gystematic g
area gnderestimation gnd @eclining gccuracy @hen Qltra-high €esolution Ghangrove ehaps @ere gggregated @ Goarser gesolutions, g
especially § Bpbitats pmposed 6f Garrow @nd @fscontinuous Patches. Qur Gsults Show Bhat Comparable Geometric €pnstraints goply J
to @ye-prone gorse Eystems.

Importantly, gorse @atches gan gven gisappear §hen @hter gccuracies @mains gigh. Fhis §uggeststhat global éhetrics §uch gsg
OA @hask gcological @formation @ss. 0h this Gase,the gffect & got st g Gradual Gduction O Ghapped grea, But the Gomplete @ss g
of Gpdividual @bjects. Grom @ fre-management @Gerspective, this Gistinction § ¢ritical. @While @m @roducts @tain Ghost Gpatial orse g
structures, @0 m Ghaps @rimarily Gdicate general shrub gones@nd Gannot Geliably Gepresent fhe-scale @Jiel Patterns.

Overall, @he gesults Gonfirm ghat @patial Grggregation @isproportionately Gffects Garrow Gind Gragmented gegetation Gypes. g
Resolution ¢hoice & therefore got Gherely g @chnical getting, But g decisive fhctor § Ghether Bazardous fihe @els G¢main Gsible B g
regional @jiel @ssessments.

6. @onclusion

Fuel-oriented @egetation Ghapping @h Jasmania ghust Galance the Gepresentation @f Groad Guel Gones@ith Ghe @etection @f g
small, @ighly Gammable gorse @atches that gan drive Gcal Gre oread. Gy Gomparing Ghdependently gerived @BIA Random gorestd
classifications @t 0.5, @ gnd g0 m, this §udy Ghoved Beyond @ithin-scale Gccuracy gssessment® gxplicitly Quantify ¢yoss-scalefjassg
persistence @nd @atch-level gurvival. Qespite gigh gccuracies@ithin gach @esolution F6 99%), @ross-scalegnalysesevealed Ghat g
vegetation groducts &e @pt Pterchangeable. gsing &ea-weighted Gansfer Gatrices ghd Patch @etectability ghalysis, @e Showed Bow g
fine-scale gorse Patches gre progressively @duced, @osorbed, Or Gtained @s Ghapping Gnits Bcrease. Yhile Broad Gnd Bomogeneousy
classes@mained @latively €table, Glagmented gorse @iels gxhibited §trong €cale Gependence.

Among the @sted gesolutions, @m @rovided €he ghost @pbust glignment Getween Ghapping gnit gnd gegetation-patch tructure, g
preserving €host @Ine-scale gorse grea gnd ghowing Gtable gize-dependentetectability. Gub-metre gata Gere €equired €r gxplicit g
mapping Of Bydividual gorse Djfestations, @hereas MO m Products grimarily @presented @ggregated shrub gones@hther Ghan iscrete g
fuel gources.Jhese @sults Gemonstrate ¢hat Gigh @ithin-scale gccuracy goes got Quarantee gross-scale@ersistence gf @ine-grained g
fuels. @he @resented @ross-scale@etection Gramework @rovides @ractical, §cale-aware @uidance @r gelecting @ppropriate @patial g
resolutions Oy @el-load gssessmentBushfire-risk Ghodelling, @nd Garly Getection gf Ghvasive gorse fazards B Pasmania.
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Table §
GLCM @xture @atures Gsed § Gpe Ghalysis.
@LCcMm Equation Type g
N-1
Glean Y ip, Statistics Goup
i,j=0
N-1
@ontrast > Pyi— )y Contrast Gfoup § 0
ij=0
N-1 P
omogenei J Contrast Gfou
Gomogeneity UZZOH(I'—/‘)Z Gour 9 0
N-1
Gntropy Y P, [-1n(p)) Orderliness Gfoup g
ij=0
Table @
Segmentation Garameters @hd Gput Gyers Gsed 6 Each rale.
Gcale Gvel Scale Shape Compac. Inputs g
Gine 100 05 0.9 SkySat, QHM, GLCM, §povi §
Gid 100 0.1 0.9 Ps,gLcMm, §ovi o]
@oarse 80 0.6 0.8 s-2, gLcm, §ovi o]
Table 00
Per-class@ccuracy Betrics @ith @6% €pnfidence Btervals GCI) 6F @il Efack Ghe-scale Ghodel.
@lass UA PA F1 UA D PAD FLO o]
Gorse 0.96 0.85 0.90 [0.89, ©o00] [0.73, 097 [0.82, 0971 J
Ggricuttural Gnd 1.00 1.00 1.00 [1.00, §oo] [1.00, §oo] [1.00, goo] J
@are Gnd 1.00 1.00 1.00 [1.00, goo] [1.00, ©oo] [L.00, goo] O
Qree 0.90 0.95 0.93 [0.82, §97] [0.87, ©oo] [0.86, §97] g
@rass Gpmmunities 0.90 0.95 0.92 [0.79, §o0] [0.84, ©o0] [0.84, goo] J
@omandra 0.79 0.81 0.79 [0.65, §J93] [0.65, §J97] [0.67, §90] §
@verall Gkcuracy 0.91 [0.88, QJ96] g
Gkappa 0.89 [0.83, 0J94] g
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Fig. Y Geature Bhportance @r @ @Il §ack @ins Ger Erale. §hown Gre Ghly Gie @p 0 Bands @r Gach Erale.

Table @1

Per-class@ccuracy Betrics @ith @6% €pnfidence Btervals GFI) 6F §-2+VI G)id-scale Ghodel.

Qlass UA PA F1 UA QD PAQI F10 g
@Gorse 1.00 1.00 1.00 [1.00, §o0] [1.00, ©0O] [1.00, @oo] O
@gricultural @nd 0.88 1.00 0.94 [0.79, Q97 [1.00, ©00] [0.88, @98] g
@are @nd 0.91 0.84 0.87 [0.84, ©§00] [0.68, §J96] [0.77, Q96] g
Qvater 1.00 0.25 0.40 [1.00, ©o0] [0.00, §J75] [0.40, §86] g
Gorest 1.00 1.00 1.00 [1.00, ©o0] [1.00, ©00] [1.00, Goo] O
@rass Epmmunities 0.87 0.91 0.89 [0.76, ©oo] [0.74, ©00] [0.80, QJ96] §
@verall Gkcuracy 0.91 [0.82, QJ96] g
Gkappa 0.85 [0.84, 0J94] g

Appendix

Table gdist the GLCM gquations gnd Jable gdgives the gCognition Gput Garameters Gr the Gegmentation Gisks Gr gach Gcale. g
Tables @0, g1, 02 give the §5% Qonfidence Optervals @ith A gnd GA df the Qest §cored ehodels Gr Gach §cale glong @ith Gappa g
statistics gnd QA gcores.gig. @dghows the Gature @nportance gnalysis gf the @ill gtack Ghodel Gonfigurations @crossgll Gcales.gig. g
8 Gompares the Gest Gsult Ghaps @r gl three Gvestigated Gesolutions Ghll Gatures Gombined @r @ne- gnd Goarse-scalegnd §-2+VI g
for @hid-scale). Gorse @atches gelineated gt @ne-scale (P.5m) (Panel C) Geappear gt Ghid-scale gs gontinuous ghrub gbjects gnd gt g
coarse-scale@s froader ghrub gones (Panels B-A).

Data @vailability

Data @ill Be Ghade @vailable gn @Gquest.
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Table @R

Per-class@ccuracy Betrics @ith @6% €pnfidence Gtervals GFI) 6F @Il Efack Cparse-scaleffodel.

@lass UA PA F1 UA QD PAQI F10 g
Gorse 1.00 0.61 0.76 [1.00, Qo0] [0.31, Q85 [0.47, §92]1 0
Ghgricultural @nd 0.93 0.90 0.90 [0.83, ©oo] [0.75, ©oo] [0.81, §98] g
@Gare Gnd 0.92 1.00 0.96 [0.81, ©oo] [1.00, ©00] [0.89, ©oo] g
Qvater 1.00 1.00 1.00 [1.00, Qo0] [1.00, §oo0] [1.00, Qoo] J
Gorest 0.81 0.94 0.87 [0.69, QJ95] [0.83, go0] [0.78, Q95] J
@rass Epmmunities 0.84 0.92 0.88 [0.67, ©00] [0.75, ©oo] [0.73, goo] g
@verall fcuracy 0.89 [0.83, QJ95] g
Gkappa 0.86 [0.79, QJ93] g

Agricultural Land
| Bareland
I Trees

Grass Communities
Bl Water
I shrub / Gorse
| Lomandra

Fig. §. Gest Gsult Ghaps Gr Gach Gesolution Geale. ¢A) Goarse-scale@lo m): Gull ffack; @B) Glid-scale B m): §-2+VI; (C): Hine-scaleP.5m): J
Full gfack.

14



S. Goyer € §. Remote Sensing Applications: Society and Environment 42 (2026) 101996

References

Agtiera, €., @guilar, §.J., Gouilar, §.A., Qo08. Osing Gxture Gnalysis @ Ghprove Ger-pixel Gassification 6f Gery Ggh @solution Ghages Gr Ghapping Gastic J
greenhouses.@PRSE Shotogramm. Gemote Gens.6B @), 685 646. Gftp:/dx.doi.org/10.1016/j.isprsjprs.2008.03.003

Anderson, §A.J., Bhderson, §.R., @p10. @nition Ehd fife Epread Gresholds @ Gprse Wlex Eropaeus). Gt. J Gildland Gre T @), 6B9598. EGftp:/dx.doi.org/

10.1071/WF09008 .

Arroyo, OA., Bhscual, g, Panzanera, @A., 2)08. Gre Podels &hd Pethods @ Pap Tel Ypes: The @le & @Gmote nsing. Eprest Ebol. Panag. L6 @), 39 1252. J
http://dx.doi.org/10.1016/j.foreco.2008.06.048

Baatz, §1., §chape, @., §Q000. Multiresolution Gegmentation J @n @ptimization @Gpproach @r @igh Guality Ghulti-scale @nage Gegmentation. Gngew. Geogr. §J
Informationsverarbeitung P 23.

Bialas, @, ommen, @, Gavens, g§C., @p19. Qptimal Epgmentation 6f BJgh Epatial Gsolution Chages §r e Gassification 6f Bhildings Gking Bndom Qrests. @t. §
J. Gppl. Garth Qos. Geoinf. 82, O1895. Gtp://dx.doi.org/10.1016/j.jag.2019.06.005 .

Blaschke, @, 2910. Object Bhsed ithage halysis {dr Gmote §nsing. GPRSE Bhotogramm. Bemote Sens.€p @), G16. Gtp://dx.doi.org/10.1016/.isprsjprs.2009.
06.004.

Breiman, {, @p01. Gandom rests. §ach. Cparn. & @), §32. Gtp:/dx.doi.org/10.1023/A:1010933404324

Congalton, @.G., @reen, ., @008. @ssessing@he Gecuracy @f Gemotely Gensed@ata: Grinciples Gnd Gractices, §econd @d. GRC Gress, Goca Gaton, @itp:
/ldx.doi.org/10.1201/9781420055139 .

Cowell, §, Gameron, §, Gprod, 0., opleby, §., BP13. Gidlandscapes: Yatching ftions {§ Epportunities @ Gndscape Epnservation @ e Tasmanian Yidlands. J
In: Onking @ustralia's Candscapes:Cessons@hd Jpportunities @om Carge-ScaleJonservation §etworks. gSIROBublishing, Qollingwood, Uictoria, Gustralia, J
pp. 6p 94.

Dabov, ., 6pi, g, Gatkovnik, @, Ggiazarian, §., @p07. Ghage Gknoising B Eparse 8D Gansform-domain Epllaborative GJtering. GEE Gans. Ghage Grocess.Cp J
(8), @980 2095. GJtp://dx.doi.org/10.1109/TIP.2007.901238 .

Davidson, §.J., Bailey, §G., Burgess,§., @P21. Gestoring Be Gidlands €f Gasmania: Gn Gtroduction. Gcol. Ganag. Gestor. B (2), §10. Gtp://dx.doi.org/10.
1111/emr.12522 .

Department 6 Satural Gesources@hd Ehvironment Gasmania, @25. §STmap. gRL: Btps://maps.thelist.tas.gov.au/listmap/app/list/map .

Dorigo, @., Qucieer, @., odobnikar, @., @arni, ., @o12. Gapping Gvasive BGallopia Gponica By Epmbined Epectral, Epatial, Ghd Gmporal Ghalysis 6f Gaital J
orthophotos. @t. @ Gopl. Garth Qbs. Geoinf. €, OB5 195. Gftp://dx.doi.org/10.1016/j.jag.2012.05.004 .

Feng, @., Qu, @, Gong, @, €p15. JAV @mote Epnsing f§r Gtban Ggetation Bapping Ghing Gndom Jrest Bhd Gxture Ghalysis. Gemote Gens. g (), p74 1094.
http://dx.doi.org/10.3390/rs70101074 .

Gillies, §, Epntributors, @p24. Gasterio. JRL: Bftps:/github.com/rasterio/rasterio .

Gini, §., ona, g., Gonchetti, ., Gassoni, 0., Gnto, g, B18. Ghproving ke Epecieslassification Ghing JAS Gultispectral Ghages Ehd @xture Beasures. GPRSY
Int. @ Geo-Inf. g @), G)L5. G}tp://dx.doi.org/10.3390/ijgi7080315 .

Guindon, 8, Ehang, g, 2h17. Gpplication & He Gce Epefficient G Efcuracy Epsessmentf) Gpject-based thage Passification. Gan. § Gemote Sens. @B @), BB 61. J
http://dx.doi.org/10.1080/07038992.2017.1259557 .

Halgamuge, §.N., Qaminda, §., §irmalathas, §., €p20. Gest Gptimizer Eplection @r Gredicting Bushfire Gtcurrences Gking Gep Gaming. §at. Gazards B3 @), J
845 860. gtp://dx.doi.Org/lO.1007/511069-020—04005-3

Hall-Beyer, §., @017. Gractical Guidelines @r Ghoosing GLCM @xtures @ Gse § @ndscape Eassification Gsks Gver @ Ginge 6 Goderate €patial €fales. Gjt. § J
Remote ens. 8B ), OB121338. ftp://dx.doi.org/10.1080/01431161.2016.1278314 .

Hao, §, Qui, 9, @ang, @, 2h21. Gegmentation §ale Effect Bhalysis @ e Gpject-oriented Gethod €} Blgh-spatial-resolution Bhage fassification. Gensors@l @3), §
http://dx.doi.org/10.3390/s21237935 .

Hartley, §.J.L., Qavidson, §J., Yatt, §.S., §assam, §.D., Gguilar-Arguello, §., Yelnik, GO., Gearce, §.G., Giifford, YR., @p22. § GJixed Gethods Epproach @r J
fuel Eharacterisation @ Gprse Qlex Europaeus §) €crub Gom Gjgh-density AV @ser €kanning Bpint Eouds hd Epmantic €gmentation 6f AV Ghagery. §
Remote Gens. @4 (@9), @ 75. Gtp:/dx.doi.org/10.3390/rs14194775 .

Holtgrave, §-K., @oder, §, Bckermann, §, Erasmi, §), Qeinschmit, §, 820. Gomparing Epntinel-1 hd G Ghta Ghd Gdices @r Epricultural Gnd Ge Ponitoring. J
Remote Gens. @@ @8), €p19. B}tp://dx.doi.org/10.3390/rs12182919 .

Huete, §, 0ps8. g Epil-adjusted Gpgetation Gdex (GAVI). Gemote Gens.Gnviron. €5 @), €p5309. Bftp:/dx.doi.org/10.1016/0034-4257(88)90106-X .

Hussain, §., Chen, O, Cheng, 8, Gei, 8., §anley, 0, g)13. Change @ptection hm Gmotely §nsedBhages: Erom fxel-based {§ Epject-based Epproaches. GPRSY
J. Bhotogramm. Gemote Gens.8p, G)L 106. G)tp://dx.doi.org/10.1016/).isprsjprs.2013.03.006 .

Josselin, §., Cpuvet, §., @19. Ghpact 6 Be Ebale Gh Epveral Getrics Gsed § Grographical Bpject-based Ghage Ehalysis: Qoes GEOBIA B)itigate Ge Gjodifiable J
areal Chit Gfoblem MAUP)? GPRSOt. @ Geo-Inf. § @), §56. Gftp://dx.doi.org/10.3390/ijgiB030156 .

Kavzoglu, g, Tnbul, @, gp18. Gh Ekperimental Gmparison § Gulti-resolution §pgmentation, § 1C Ghd Ktmeans Qustering @r Epject-based fassification & YHR J
imagery. @t. @ Gemote Gens.€p (I8), Ep206036. Btp://dx.doi.org/10.1080/01431161.2018.1506592 .

Kim, @, Ghn @I, @, @p04. Jegetation Efects Gh Epil Goisture Eptimation. @: Groc. GEE @t. Geosci. §emote Gens. Gymp.. GARSS,GEE, Gnchorage, BK, JSA, J
pp. €8P0 802. Gtp:/dx.doi.org/10.1109/IGARSS.2004.1370480 .

Lechner, @M., Gtein, §., Gpnes, §D., Berwerda, §G., @09. Gemote Epnsing 6f Emall €hd Ghear @atures: Quantifying Ge Effects 6f Bhtch €)ze Bhd @ngth, Gfid J
position @hd @ptectability 6h Gnd Epver BJapping. Gemote Gens. Gnviron. OL3 @0), 194 2204. Gtp://dx.doi.org/10.1016/.rse.2009.06.002 .

Macintyre, ©, Gin Biekerk, 8, Qucina, §, 20. Eficacy € Bulti-season Gentinel-2 Ghagery fGr Gmpositional Gegetation Gassification. Gt. G Gopl. arth Gbs. §
Geoinf. 8p, §p1980. G}tp://dx.doi.org/10.1016/).jag.2019.101980 .

Marcinkowska-Ochtyra, @., Ghroci«ska, 8., Gzdiga, €., Qokarska-Guzik, ., @18. Qlassification €f Ekpansive Gfassland Epeciesd Gfferent Growth EagesBhsed J
on B)perspectral Bhd JDAR @hta. Gemote Gens. @ @2), €p19. G}tp://dx.doi.org/10.3390/rs10122019 .

McFeeters, §.K., @096. Ghe Gse Of Ghe Gormalized Gifference Yater Gidex GNDWI) G Ghe Gelineation G Gpen Gater Gatures. Git. § Gemote Gens. @7 ), g
1425 1432. gtp://dx.doi.org/lO.1080/01431169608948714 .

Meinel, §., Seubert, ., 2)04. § Gmparison 6 Egmentation ffograms fJr Bgh Gsolution Gmote Ensing Gata. Gt. Fch. Bhotogramm. Bemote Gens. Gpat. Gf. J
Sci. 8p.

Menze, §JH., KpIm, EJM., Gasuch, &), @mmelreich, ), Bhchert, §J, Bptrich, §., Ghmprecht, JA., 2909. F&mparison § Gndom Grest fhd § Gni Gportance Gth J
standard €hemometric @ethods Gr Ge Gature Glection fhd Gpssification § pectral Ghta. BMC BJoinf. B, 3. Gtp:/dx.doi.org/10.1186/1471-2105-10-213 .

Mohammadpour, &, Gegas, 0.X., Gegas, §., @P22. Gegetation BJapping @ith Gndom Grest Ghing Gentinel &) Ghd GLCM @xture fJature A Epse fudy gr Cpusa g
Region, Bortugal. Gemote Gens. Ot @8), @85. Gtp://dx.doi.org/10.3390/rs14184585 .

Niemeyer, § 8arpu, 8, Sussbaum, §, €p08. Ghange Gktection Ghing Epject Gatures. §: Baschke, @, Chng, §, ay, G. §ds.), Object-Based Ghage Ghalysis. §: J
Lecture §otes @ Geoinformation &hd Jartography, Gpringer, Berlin, Geidelberg, fp. OB5 201. G}tp://dx.doi.org/10.1007/978-3-540-77058-9_10 .

Ogliari, @.G.P., @anotta, @.C., Gontana, §.C., §remm, @., Gredemeier, @., Garvalho, §.C.d.F.,@023. Firborne Gameras Gr Gatural Grassland Gassification @ J
the Gampa Gome {J Gameras Gerotransportadas Gpra assificacio Ga Gpgetacio m Gastagem Gatural Go Goma Gampa. Giénc. Gural €3 @), €20210765. §

http://dx.doi.org/10.1590/0103-8478cr20210765 , Open Efcess.

Openshaw, §, €p84. The GJodifiable Efeal Ghit Efoblem. §: Goncepts Bhd Techniques @ Godern Geography, @pl. 8B, Geobooks, Horwich, JK..

15


http://dx.doi.org/10.1071/WF09008
http://dx.doi.org/10.1071/WF09008
http://refhub.elsevier.com/S2352-9385(26)00129-1/sb4
http://refhub.elsevier.com/S2352-9385(26)00129-1/sb4
http://dx.doi.org/10.1016/j.isprsjprs.2009.06.004
http://dx.doi.org/10.1016/j.isprsjprs.2009.06.004
http://dx.doi.org/10.1201/9781420055139
http://dx.doi.org/10.1201/9781420055139
http://refhub.elsevier.com/S2352-9385(26)00129-1/sb9
http://refhub.elsevier.com/S2352-9385(26)00129-1/sb9
http://refhub.elsevier.com/S2352-9385(26)00129-1/sb9
http://refhub.elsevier.com/S2352-9385(26)00129-1/sb9
http://dx.doi.org/10.1111/emr.12522
http://dx.doi.org/10.1111/emr.12522
http://refhub.elsevier.com/S2352-9385(26)00129-1/sb32
http://refhub.elsevier.com/S2352-9385(26)00129-1/sb32

S. Goyer € §. Remote Sensing Applications: Society and Environment 42 (2026) 101996

Pham, 0., Qautam, 0., Eheffield, €, @p24. Qlassifying Eprrated @ssock Epver Gom Gprial Ghagery Ghing §GB Bands, §GB [dices, Bhd @xture @atures. Gemote §
Sens.@p @3), @38. Gtp://dx.doi.org/10.3390/rs16234538

Plakman, @, @inssen, g, Brouwer, 8., Geraverbeke, §, §20. Papping §pecies@ &h Gdividual-tree ale § G@mperate {Grest, Ging §ntinel-2 Bhages, frborne J
laser €fanning @hta, Bhd Bindom rest Elassification. Gemote Gens. @ @2), B710. Gtp:/dx.doi.org/10.3390/rs12223710 .

Richards, §.A., @05. Bundamentals 6f Gadar §gnal Bocessing. PcGraw-Hill, Bew Gork, gy, JsA.

Rouse, QW., Haas, §., §chell, @, Oeering, 0., §p74. Yonitoring @kgetation §stemsd He Great Gains @ith ERTS.Gpen G Ecol. B351), Epo.

S4, @.C.L., @paricio, ., Genali, @., Gruni, @., Galis, 1., Gilva, §., Qlarta-Almeida, §., Gereira, §., Gocha, @., Gereira, J., G022. Goupling Gildfire Goread J
simulations Ghd €pnnectivity Ehalysis @r Bpzard Bpsessment:) Chse Hudy @ Gerra Gh Gabreira, Bortugal. §at. Hazards Garth Gyst. Sci. & (2), 8p173938.
http://dx.doi.org/10.5194/nhess-22-3917-2022

scikit-learn @pvelopers, @p23. GandomForestClassifier. JRL: Gtps://scikit-learn.org/stable/modules/generated/sklearn.ensemble.RandomForestClassifier.html .

Sharples, @J., Qary, §.J., §ox-Hughes, €., @16. Gatural Gazards @ Gustralia: Gxtreme Bushfire. glim. Ghange @B9, 86 99. G}tp://dx.doi.org/10.1007/s10584-
016-1819-3.

shi, §., ¥an, §., @hang, &., Godson, (), Geijnis, §., Gurrows, §., @21. Gapid Garming Gas Gsulted G Gore Gildfires @ Gortheastern Gustralia. Gei. Potal J
Environ. @1, Qh4888. Gtp://dx.doi.org/10.1016/.scitotenv.2020.144888 .

Stehman, §V., Epody, .M., 19. Qey Gsues Gporous Efcuracy Bsessmentl) @nd Epver Gfoducts. Gemote Gens. Ghviron. GB1, §1199. Gtp://dx.doi.org/10.
1016/j.rse.2019.05.018 .

Taneja, §., gilton, @, Yallace, @, Geinke, §., Gpnes, §., @o21. Gffect & @el Epatial Gsolution G Gedictive Gildfire Ghodels. Gt. § Wildland Ere G Q0),
776 789. gtp://dx.doi.0rg/10.lO71/WF20192 .

Taylor, §, Qarshall, §G., Gimp, §, Cary, §.J., Barris, §, 2h24. g Gatistical Jrecasting Podel Gr Ektremes § Pe fle Bphaviour Gdex G Gustralia. Fmosphere J
15 @), @0. BJtp://dx.doi.org/10.3390/atmos15040470 .

Trimble @c., @p26. ECognition. JRL: Btps://geospatial.trimble.com/products/software/trimble-ecognition

Trudel, §., Qharbonneau, §., Geconte, §., @12. Osing GADARSAT-2@plarimetric hd ENVISAT-ASARGhal-polarization Gpta @r Estimating Epil Goisture Gver J
agricultural €plds. Qan. @ Gemote Gens.8B @), €)14 527. QJtp://dx.doi.org/10.5589/m12-043 .

Tyukavina, @., Gtehman, §.V., Goody, &.M., Bontemps, §., Gee, d., @lofsson, §., Psendbazar, §.-E., Gadoux, J., Gomarova, @., Gerre, .M., Gong, §.-P., J
d'Andrimont, @., Goren, @&., Gotapov, ., Gullock, G.L., Gampbell, §., @e Gruin, §., Gefourny, @., Griedl, §1.A., Gritz, §., Gansen, §1.C., Gerold, 1., §
Lamarche, @., Qesiv, §1., §lané, @., Geroni, ., ickeson, GE., Gelletier, ., Gickens, @.H., Geiche, §, Gchepaschenko,@., Garrio, G., Gerhegghen, @.,
Woodcock, §.E., §ao, §., @25. Cand Gover Ghd Ghange §ap Gecuracy Gssessmentbhd Grea Gstimation Good Gractices Grotocol. Persion 0, Qommittee J
on @arth Qbservation Gatellites GCEOS), Yorking Group Gn QGalibration Gnd Yalidation GvVGCV), Gand Groduct Yalidation ubgroup, Gaxenburg, Gustria, §
http://dx.doi.org/10.5067/DOC/CEOSWGCV/LPV/LC.001 .

VirtualTAS, @p25. Qapturing @tures.

Vizzari, §., @22. GanetScope, Gentinel-2, 6hd Gentinel-1 Ghta Gtegration @r Bpject-based Gnd Epver Gassification § Google Garth Gngine. Gemote Gens. @t J
(11), @p28. }tp://dx.doi.org/10.3390/rs14112628

Xin, @., Qlofsson, ., Ghu, @, Gan, §., Goodcock, Q.E., @13. Goward Gear Gal-time Gonitoring 6f @rest Gsturbance Gy Gsion 6 YODIS hd Gandsat Gata. J
Remote Gens. Gnviron. O85, @B4 247. BJtp://dx.doi.org/10.1016/).rse.2013.04.002

Xue, @, 6, 8, @p17. Hgnificant Gmote Ensing Gegetation Pdices: F Gview & Gpvelopments ehd Epplications. g Gens.@P17, §17. Gtp://dx.doi.org/10.1155/
2017/1353691 .

Yu, ., @wi, @.B., @heng, §., Ja, §., §020. Gushfires G Gustralia: @ Eerious Gealth Gmergency Gnder gimate Ghange. Jancet lanet. Gealth @ @Q1), g7 e8. J
http://dx.doi.org/10.1016/S2542-5196(19)30267-0 .

Zeng, g, Bpo, 0}, Buete, §, Bechant, B, Bprry, § Chen, M., Biner, § Blankenberg, §, Bbnd-Lamberty, B}, Ryu, Y, Fao, G Lrar, §R., Chen, d., B22. Optical J
vegetation @dices @r Gonitoring @rrestrial Etosystems@obally. at. Gev. Garth Environ. § @), 7 493. Gtp://dx.doi.org/10.1038/s43017-022-00298-5 .

Zhang, §., @ei, §., Qang, §., Ghen, §., Ghang, §., @25. Geale Effects § Bangrove Gjapping Gom PJtra-high-resolution @mote Epnsing Ghagery. Gt. @ Gopl. J

Earth Qbs. Qeoinf. §B6, §P4310. Gtp://dx.doi.org/10.1016/j.jag.2024.104310

16


http://dx.doi.org/10.1007/s10584-016-1819-3
http://dx.doi.org/10.1007/s10584-016-1819-3
http://dx.doi.org/10.1016/j.rse.2019.05.018
http://dx.doi.org/10.1016/j.rse.2019.05.018
http://dx.doi.org/10.1155/2017/1353691
http://dx.doi.org/10.1155/2017/1353691

