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beac h is one of th e lo ng e s t contin ual ly mo nit or ed 
beac hes in th e w or ld [12] . Wit h sur v ey s 
comme nc ing in 19 76, the moder n RTK - G PS sur v ey 
progr am is coor d in ated by the U NS W Water 
Res ear c h La bor at or y (WR L) and rec or ds mont hly 
cros s - s hor e beac h profi les alo ng fiv e tr ans ec ts to an 
appr ox i mat e ver t ic al ac c ur ac y of ± 3cm [4] . For th e 
pur pos e of this val idat io n study , WR L sur v ey data 
was ut il is ed for t he study per io d fro m Ju ly 2016 -  
May  202 0 enc o mpas s in g 77 ind iv i dua l sur v ey 
dates .  For com par is o n with Pl anet Sc op e ( PS )  
der iv ed sh or el in e dat a, in - s itu shor el in e pos iti on 
was defi ned as the 0.7m AHD el ev ati on cont our 
(appr ox i mat ing loc al Mea n High Wat er Spr i ngs ) . For 
a ful l des c r ipt ion of the N ar r abee n study sit e th e 
reader is refer r ed to Tur n er et al. [1 3] .  
 
2.2 PlanetScope Data 
2.2.1  Pla net Sc op e i mag es  
To inv es tig ate th e su ita bi lity of PS im ager y f or 
routin e shor e li ne mon itor in g, al l av a il ab le Ana ly tic 
Ortho Sc e nes up to May  2020 wit h a clo ud c ov er 
< 1 0% were do wnl oad ed for Nar r abee n beac h .  T his 
cloud cov er per c enta ge w a s foun d t o re mov e mos t 
of the  un- us e ab le cl oud impac te d sc enes wh il e 
all ow i ng for ma nua l fi lte r ing to det er mi ne th e 
suitab il ity of par t ia lly clo u d imp ac ted sc enes . To 
min im is e th e impac t of sha din g from bu ild in gs and 
trees on shor e li ne det ec tio n on the eas t fac ing study 
site, ima ges wit h a tim es ta mp later th an noo n loc a l 
time wer e dis c ar ded. As s uc h , 479 im age sc enes 
satis fy i ng t he clou d cov er and tim es tam p criter ia 
wer e do wnl oad ed spa nn i ng 36 4 un iq ue dates . 
Manu al  ch ec k ing of the images res u lte d in the 
remov al  of 20 addi tio na l im ages due to clear vis ua l 
err or s .  Of thes e err or s , 8  we r e as s oc iated wit h clou d 
shadow s , 12  w ith par tia l cl oud cov er and 7  with PS 
data is s ues .  Mos t of  th es e err or s wer e not de tec ted 
in the PS prov id ed U nus ab l e Dat a Mas k (UDM) . As 
a sun- s y nc hr on ous cons t el l atio n orbit , many  im ages 
oc c ur r ed wit hi n an hour of  the me di an N ar r abe en 
loc al so lar ima ge t imes t a mp of ~9:30a m. Wit h a 
near - da ily imag e rec ur r enc e, it was fou nd th at the 
filt er ed subs et of av ai la ble images wit h < 1 0% clou d 
cov er had a me di an ima ge retur n per io d of 2 day s .  
 
2.2.2  Imag e pre- pr oc es s i ng  
Der iv ed from raw sens or dat a ca ptur e d at an 
av er age groun d sam ple re s olut ion of 3. 7m, t he 4-
band mult is pec tr a l Ana ly ti c Ortho Sc ene prod uc t 
was de eme d mos t su itab le for shor e li ne ma pp ing. 
Dur in g the orthor ec t ific a ti o n proc es s , pix e l siz e is 
res ampl ed down to 3m. C o mpos ed of R ed, Gre en, 
Blu e and Ne ar Infr a- R ed (NiR) bands , imag e pix el 
data is prov id ed as D ig ita l Num ber (DN) val ues 
whic h cor r es po nd t o at - s e ns or detec t ed rad ia nc e. 
To reduc e sc ene- to - s c ene var iab il ity and ena ble 
dir ec t co mpar is on betw een im ages [1] , DN va lu es 
wer e conv er te d to T op of At mos ph er e (TOA) 
reflec ta nc e via PS prov i de d conv er s ion f ac tor s .  
 

2.2.3  Shor e li ne ex tr ac tio n  
This paper wi ll pres ent on e set of meth ods t es ted 
for shor el ine ex tr ac tio n us i n g the Pl anet Sc op e da ta. 
Add iti on al met hods are dis c us s ed in [2] .  Wit h eac h 
ima ge com pos ed of a Re d, Green, Blu e an d NiR 
colour band , indiv idu al ban ds may be ex tr ac ted and 
man ipu lat ed to contr as t the sand/w a ter int er fac e. As 
eac h pix e l in eac h colo ur band is compr is ed of a 
numer ic TOA ref lec ta nc e, s imp le  arith met ic may be 
per for me d bet wee n ba nds for eac h pix e l res ult in g in 
a singl e ba nd grey s c ale im age. For th e pur pos e of 
water del in eat ion th is res u lt ant im age is re fer r ed to 
as a wat er in dex (Figur e 1).  
 

 
Figu re 1 . Sho re li n e san d / wat e r con t o ur i n g bas e d on 
optim a l  thres h ol d valu e ( a ) Pla n e t Sco p e sate ll i t e ima g e 
with sup e rim p os ed deri v ed sho rel i ne (b ) Col o u r is ed 
gre ys c al e (sing l e ban d ) wate r ind ex im a ge hig h li g h ti n g 
pix el val ue vari a ti o n and opti m al thre s ho l d sho re li n e  
val ue .  

 
Spec i fic a lly ut il is in g th e hig h abs or pt io n of re d an d 
NIR  wav ele ngt hs by w ater and the high ref lec tanc e 
of bl ue w av ele ngt hs by san d, th is pap er us es a NIR -
Blu e index t o de ter m ine a suita bl e sand /w at er 
inter f ac e:  

NmB = NIR − Blue (1) 
 
From the r es ult ant grey s c ale wa ter index ima ge, a 
weig hte d pe ak (WP) pi x el val ue t hr es ho ld ing 
alg or ith m is uti lis e d t o det er m ine a suit ab le 
boun dar y be twee n san d an d wat er : 
 

NIndexOpt =  x�water +  0.7(x�sand − x�water) (2) 
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w her e 𝑥𝑥�𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤 and 𝑥𝑥�𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 corr es pond to peak (mo de) 
water and sa nd c las s PDF his to gr am valu es ,  
res pec tiv ely .  
 
A  con tour i ng al gor i thm is then em ploy e d t o ex tr ac t 
the sh or el in e f or eac h sc ene (Figur e 1) befor e 
cor r ec tions are mad e for water lev el var iat ions 
bas ed on a ge ner ic inter t id al beac h sl ope .  
 
T he ins t anta ne ous bo und ar y  betwee n sand an d 
water pix e ls  in th e satel li te- der iv e d shor el ine is 
hig hly de pe nde nt on loc a l water lev el co nd iti ons . 
Wit h eac h ima ge nom i nal ly captur e d arou nd 
9:30am eac h day and ther efor e var ious sta ges  of 
the ti da l cy c le, water le v el var iab il ity mus t be 
cons ider e d for com par is o n betwe en ima ge dates , 
and aga ins t alter n ate meth ods of sh or el ine 
mon itor i ng.  Fo ll ow i ng t he metho d of ti da l cor r ec tio n 
outl in ed by Vos et al. (2019a) , shor e lin es wer e 
trans pos ed to the 0. 7m el e v ation cont our t o matc h 
the shor e li ne def ini tio n us e d in the WR L Nar r ab een 
profi le sur v ey data. By matc hi ng eac h im age 
times t amp w ith the cor r es p ond ing loc a l water lev e l, 
shor el ines are trans p os ed hor iz ont al ly by means of 
a gen er al is ed int er tid al be ac h slop e ( m = 0.1 for 
Nar r abee n):  
 

Δ𝑥𝑥 =
𝑧𝑧𝑟𝑟𝑟𝑟𝑟𝑟 − 𝑧𝑧𝑤𝑤𝑤𝑤

𝑚𝑚
 (3) 

 
wher e z ref is t he des ir e d ele v ation cont our (0. 7m for 
Nar r abee n) and z wl the in s tantan eous wa ter lev e l 
(ass umed cons ta nt al ongs hor e) .  For  this study , 
water lev e l is de fin ed as the co mb ina tio n of 
as tr onom ic al t ide an d w av e setu p re lat iv e t o mean 
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4. Example Application: Wamberal, NSW 
A sev er e we ath er ev e n t impac te d the N SW 
coas tli ne be twee n th e 14 th  and 19 th  
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