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T h e  sp a t ia l an d  te m p o r a l ch an ge s sh o r e lin e s w e r e  o n e  o f 
th e  m o st  sign ifican t  o b se r va t io n s in  co asta l a r e a  m o n ito r in g 
(Bam d ad in e jad , et. al, 20 21). Sh o r e lin e  ch an ge s h ave  p lay e d  
p ivo ta l r o le s in  b o th  e co lo gy  an d  h u m an  so cie ty . O n e  
e n vir o n m e n ta l facto r  th a t  m ay  in d u ce  r ap id  ch an ge s in  
sh o r e lin e s w as th e  se a- le ve l r ise  cau se d  b y  clim ate  ch an ge  
(Ad e b isi, et. al, 20 21). T h is r e se ar ch  fo cu se d  o n  th e  im p act  o f 
r isin g se a- le ve ls o n  th e  Easte r n  T aiw an e se  sh o r e lin e . A 
sim p le  sta t ist ica l ap p r o ach  w as ap p lie d  to  th e  e lu sive  
ch an ge s o ve r  th e  co asta l a r e a  in  Easte r n  T aiw an .

M u lt i- sp e ctr u m  sa te llite  im age s (SP O T ) w e r e  an a ly ze d  
w ith  th e  N o r m alize d  D iffe r e n ce  W ate r  In d e x  (N D W I), th e  
N o r m alize d  D iffe r e n ce  Ve ge ta t io n  In d e x  (N D VI), an d  th e  
G r e e n - Re d  Ve ge ta t io n  In d e x  (G RVI) to  id e n t ify  th e  co ast lin e
(Ab e d e lh ad y , et. al, 20 22). P r in cip a l co m p o n e n t  an a ly sis 
(P C A) w as u se d  to  assist  th e  classifica t io n  o f th e  im age  p ixe ls. 
C lo u d - fr e e  im age s take n  b e tw e e n  th e  y e ar s 20 16  an d  20 21 
w e r e  u se d  in  th is stu d y .
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Re fe r e n ce

D atase ts:
• C SRSR/ N C U - SP O T  6  & 7 Sate llite  Im age s: Re d , 

G r e e n , Blu e , an d  N e ar - In fr ar e d  Ban d s

G IS D ata  C o asta l L in e s D e te ct io n :
• Re vise d  th e  R  scr ip t  o f Lan d  C o ve r  C h an ge  (C h e n , 

et. al, 20 19 ) to  classify  th e  lan d  vs w ate r  p ixe ls.

C alcu la t io n  M e th o d s an d  T o o ls:
• In d e xe s: N D W I, N D VI, G RVI
• P r in cip le  C o m p o n e n t  An aly sis (P C A)
• P ixe l Re so lu t io n : 6 m  x  6 m

T id e  D e via t io n  C o r r e ct io n : 
• C W B- G r o u p in g b ase d  o n  h igh  an d  lo w  t id e

M e th o d o lo gy

• T h e  in ve st iga te d  sh o r e lin e  h as n o  v isib le  ch an ge  
fr o m  20 16  to  20 21, as sh o w n  in  F igu r e  1. 

• T h e  p e r ce n tage  o f lan d  p ixe ls in sid e  an d  th e  
p e r ce n tage  o f w ate r  p ixe ls o u tsid e  o f th e  b o r d e r  w e r e  
co n stan t  o ve r  t im e , w h ich  p r o ve d  th a t  th e  sh o r e lin e  
h ad  o n ly  t r iv ia l ch an ge s (se e  T ab le  1). 

• T h is id e n t ifie d  m in im al ch an ge  in  th e  T aiw an e se  
Easte r n  sh o r e lin e  w as co n siste n t  w ith  L in  & W e n g’s 
(20 13) p r e v io u s stu d y  o f y e ar s 20 0 9  to  20 12 .

C o n clu sio n

Figu r e  1 (Le ft ). Sh o r e lin e  C lassifica t io n  P lo t
F igu r e  2  (R igh t). Am o u n t  o f W ate r  P ixe ls O u tsid e  
Id e n t ifie d  Sh o r e lin e  O ve r  T im e

T ab le  I. Lan d  an d  W ate r  P ixe l P e r ce n tage  O ve r  T im e

Re su lts

• T h e  d u r a t io n  an d  ar e a  in ve st iga te d  in  th is r e se ar ch  
w as r e la t ive ly  sm all, m e an in gfu l co n clu sio n s can  
o n ly  b e  d r aw n  o n  a  la r ge r  te m p o r a l an d  sp a t ia l sca le .

• T h e  Lan d sa t  8  im age s co u ld  b e  an a ly ze d  as it  h as 11 
b an d s, w h ich  w o u ld  y ie ld  m o r e  accu r a te  
classifica t io n  th an  SP O T  im age s3.

Fu tu r e  W o r k

Year
Land Pixel 
Within 
Border (%)

Water Pixel 
Within 
Border (%)

Land 
Pixel 
Beyond 
Border 
(%)

Water 
Pixel 
Beyond 
Border 
(%)

Tide 
Group

2016 24.7 25.2 24.9 25.2 Low
2017 24.7 25.2 24.8 25.2 Low
2018 24.6 25.3 24.8 25.3 Low
2019 24.7 25.2 24.9 25.2 Low
2016 22.3 27.6 22.4 27.7 High
2017 24.1 25.9 24.2 25.9 High
2018 24 25.9 24.2 25.9 High
2021 24.7 25.2 24.8 25.2 High
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