
/*© 2022 D o m i n i k a G u l k o v a <domee98@gmail.com>*/ 

/ ^ i m p o r t f r o m a s s e t s GEE*/ 
var g e o m e t r y = 

/* c o l o r : #d63000 */ 
/* shown: f a l s e */ 
/* d i s p l a y P r o p e r t i e s : [ 

{ 
" t y p e " : " r e c t a n g l e " 

} 

] */ 
e e . G e o m e t r y . P o l y g o n ( 

[[[-5 8.7290032 48215946, -63.762950731632614], 
[-5 8.7290032 48215946, -64.45610661042129], 
[-56.92724 54 35715946, -64.45610661042129], 
[-56.927245435715946, -63.762950731632 614]]], n u l l , f a l s e ) , 

t a b l e = e e . F e a t u r e C o l l e c t i o n { " p r o j e c t s / e e - d o m c i s / a s s e t s / i s l a n d b o i " ) , 
e l e v a t i o n = e e . I m a g e { " u s e r s / D o m c i s / D E M l " ) ; 

/ * s e t s e n s o r and ban d s * / 
var STD_Names = [ 1 b l u e ' , ' g r e e n ' , ' r e d ' , ' n i r ' , ' s w i r l ' , ' s w i r 2 1 ] ; 
var s e n s o r = 'COPERNICUS/S2'; 
var s e n s o r B a n d s = [ 'B2', 'B3' , 'B4', 'B8A' , ' B l l ' , ' B 1 2 ' ] ; 

/*datum (yyyy-mm-dd)*/ 
var s t a r t D a t e = '2016-02-01'; 
var endDate = '2 021-12-31'; 

/*mapCenter (Lon, L a t , zoom)*/ 
M a p . s e t C e n t e r ( - 5 7.85, -64.05, 10); 

/ * p o l y g o n s t u d y a r e a * / 
var s t u d y A r e a = t a b l e ; 

/* m i n i m a l e l e v a t i o n */ 
var e l e v B o u n d s = 0; 

/*band names*/ 
var b l u e = s e n s o r B a n d s [ 0 ] ; 
var g r e e n = s e n s o r B a n d s [ - ] ; 
var r e d = s e n s o r B a n d s [ 2 ] ; 
var n i r = s e n s o r B a n d s [ 3 ] ; 
var s w i r l = s e n s o r B a n d s [ 4 ] ; 
var s w i r 2 = s e n s o r B a n d s [ 5 ] ; 

/* i m p o r t s e n t i n e l 2 and c l o u d F i l t e r */ 

var s a t e l l i t e = e e . I m a g e C o l l e c t i o n ( s e n s o r ) . f i l t e r ( e e . F i l t e r . I t { ' C L O U D Y _ P I X E L _ P E R C E N T A G E ' , 30)); 

/* s p a t i a l f i l t e r */ 
var s p a t i a l F i l t e r e d = s a t e l l i t e . f i l t e r B o u n d s ( s t u d y A r e a ) ; 
/* f i l t e r by d a t e */ 
var w i t h B a n d s = s p a t i a l F i l t e r e d . f i l t e r D a t e ( s t a r t D a t e , e n d D a t e ) ; 

/ * m o s a i c t i l e s f o r t h e same d a t e * / 
f u n c t i o n m o s a i c B y D a t e ( w i t h B a n d s ) { 

var i m l i s t = w i t h B a n d s . t o L i s t { w i t h B a n d s . s i z e ( ) ) ; 
p r i n t ( i m l i s t ) ; 

var u n i q u e _ d a t e s = i m l i s t . m a p ( f u n c t i o n ( i m ) { 
r e t u r n e e . I m a g e ( i m ) . d a t e { ) . f o r m a t ( " Y Y Y Y - M M - d d " ) ; 

) ) . d i s t i n c t { ) ; 
p r i n t { u n i q u e _ d a t e s ) ; 

var m o s a i c _ i m l i s t = u n i q u e _ d a t e s . m a p ( f u n c t i o n ( d ) { 
d = e e . D a t e ( d ) ; 
/ / p r i n t ( d ) 
var i m = w i t h B a n d s 

. f i l t e r D a t e ( d , d . a d v a n c e { 1 , " d a y " ) ) 

. m o s a i c { ) ; 
/ / p r i n t ( i m ) 
r e t u r n i m . s e t ( 

" s y s t e m : t i m e _ s t a r t " , d . m i l l i s ( ) , 
" s y s t e m : i d " , d . f o r m a t ( " Y Y Y Y - M M - d d " ) ) ; 

H ; 
r e t u r n e e . I m a g e C o l l e c t i o n ( m o s a i c _ i m l i s t ) ; 

} 

var i c _ m = m o s a i c B y D a t e ( w i t h B a n d s ) ; 
p r i n t ( i c _ m ) ; 

/ * e l e v a t i o n D a t a * / 
var a d d E l e v = function(image) { 

re t u r n i m a g e . a d d B a n d s ( e l e v a t i o n . s e l e c t { ' e l e v a t i o n ' ) ) ; 
); 
var w i t h B a n d s = i c _ m . m a p ( a d d E l e v ) ; 
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C l o u d M a p p i n g 

/* C l o u d M a p p i n g : B l u e f o r i d e n t i f y i n g c l o u d s , SWIR1 f o r d i f f e r e n t i a t i n g c l o u d s f r o m snow */ 
var a d d S C l o u d s = function(image) { 

var c l o u d y = 
( { i m a g e . s e l e c t ( s w i r l ) . d i v i d e ( 1 0 0 0 0 ) ) . g t e ( 0 . 1 2 ) ) . a n d ( ( i m a g e . s e l e c t ( b l u e ) . d i v i d e ( 1 0 0 0 0 ) ) . g t e ( 0 . 2 ) ) 

. r e n a m e ( ' C l o u d _ I n d e x ' ) ; 
r e t u r n i m a g e . a d d B a n d s ( c l o u d y ) ; 

}; 

S a i t o S3 I n d e x 

/* S a i t o 1999 S3 I n d e x */ 
var a d d S e n t S 3 = function(image) { 

var snow3 = ( ( ( ( i m a g e . s e l e c t ( n i r ) ) . d i v i d e ( 1 0 0 0 0 ) ) 
. m u l t i p l y ( ( ( i m a g e . s e l e c t ( r e d ) ) . d i v i d e ( 1 0 0 0 0 ) ) . s u b t r a c t ( ( i m a g e . s e l e c t ( s w i r l ) ) . d i v i d e ( 1 0 0 0 0 ) ) ) ) 
. d i v i d e ( ( ( ( i m a g e . s e l e c t ( n i r ) ) . d i v i d e ( 1 0 0 0 0 ) ) . a d d ( ( i m a g e . s e l e c t ( r e d ) ) . d i v i d e ( 1 0 0 0 0 ) ) ) 
. m u l t i p l y ( ( ( i m a g e . s e l e c t ( n i r ) ) . d i v i d e ( _ ) ) . a d d ( ( i m a g e . s e l e c t ( s w i r l ) ) . d i v i d e ( ) ) ) ) ) 
. r e n a m e ( ' S 3 i n d e x 1 ) ; 
r e t u r n image.addBands(snow3); 

); 

C a l l i n g t h e a p p r o p r i a t e F o r m u l a e 

var w i t h B a n d s = ( s e n s o r B a n d s == S2_Bands) ? w i t h B a n d s . m a p ( a d d S C l o u d s ) : w i t h B a n d s . m a p ( a d d C l o u d s ) ; 
var w i t h B a n d s = ( s e n s o r B a n d s == S2_Bands) ? w i t h B a n d s . m a p ( a d d S e n t S 3 ) : w i t h B a n d s . m a p ( a d d S 3 i n d e x ) ; 

NDSI 

/* N o r m a l i z e d D i f f e r e n c e Snow I n d e x * / 
var addNDSI = function(image) { 

var n d s i = i m a g e . n o r m a l i z e d D i f f e r e n c e ( [ g r e e n , s w i r l ] ) . r e n a m e ( ' N D S I ' ) ; 
r e t u r n i m a g e . a d d B a n d s ( n d s i ) ; 

); 

var w i t h B a n d s = w i t h B a n d s . m a p ( a d d N D S I ) ; 

Combined Snow I n d e x 

/* I f b o t h a s s i g n snow t o a p i x e l (and C l o u d _ I n d e x does n o t i n d i c a t e c l o u d s ) t h e n a s s i g n snow */ 
var addCSI = function(image) { 

var combSnowIndex = ( i m a g e . s e l e c t ( ' N D S I ' ) . g t e ( 0 . 0 5 ) . a n d ( i m a g e . s e l e c t ( ' S 3 i n d e x ' ) . g t e ( 0 . 0 1 ) ) 
. a n d ( i m a g e . s e l e c t ( ' C l o u d l n d e x ' ) . e q ( 0 ) ) 
. a n d ( i m a g e . s e l e c t ( ' e l e v a t i o n ' ) . g t e ( e l e v B o u n d s ) ) 
) . r e n a m e ( ' C S I ' ) ; 
r e t u r n image.addBands(combSnowIndex); 

); 
var w i t h B a n d s = w i t h B a n d s . m a p ( a d d C S I ) ; 
/ * s e l e c t C s i B a n d * / 
var i n d e x y = w i t h B a n d s . s e l e c t ( ' C S I ' ) ; 
/ * d o n w l o a d whole I m a g e C o l l e c t i o n * / 
var b a t c h = r e q u i r e ( ' u s e r s / f i t o p r i n c i p e / g e e t o o l s r b a t c h ' ) ; 
b a t c h . D o w n l o a d . I m a g e C o l l e c t i o n . t o D r i v e ( i n d e x y , " C S I " , {s c a l e : 1 0 } ) ; 


