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Dear Edit
r�  

We sub�it 
ur revised versi
� 
f the �a�uscript  " Se�i�aut	�atic �appi
g 	f sha��	w �a
ds�ides 
usi
g free Se
ti
e��2 a
d G		g�e Earth E
gi
e�"  

I� this versi
�� we pr
vide t
 rep�y p
i�t�by�p
i�t t
 the revisi
� 
f reviewer #2�  ta i�g the trac  
cha�ges i� the �a�uscript� This versi
� was i�pr
ved i� the �
st critica� p
i�ts� addi�g �
re 
�iterature refere�ces� a�d s
�e figures have bee� i�pr
ved�    

We a�s
 addressed the c
��e�ts 
f reviewer #1 (a�ready rep�ied i� the step 
f discussi
�)�   

We revised the E�g�ish f
r� thr
ugh severa� re�readi�gs with the he�p 
f pr
fessi
�a� gra��ar 
edit
rs�  

C
des 
f GEE  a�d datasets pr
duced (
� (e�
d
 rep
sit
ry) are 
pe� t
 bei�g i�pr
ved by the 
scie�tists a�d user c
��u�ity� 

 F
r these reas
�s� we h
pe this revised versi
� is �
w  suitab�e f
r pub�icati
� i� the *HESS 
-
ur�a� 

We c
�fir� that �either the �a�uscript �
r a�y parts 
f its c
�te�t are curre�t�y u�der 
c
�siderati
� 
r pub�ished i� a�
ther -
ur�a�� 

Best Regards  

The Auth
rs  

 

REPLY TO REW 1 

 

This �a�uscript prese�ts a practica� pr
cedure f
r usi�g free data 
f Se�ti�e��2 a�d G

g�e 
Earth E�gi�e t
 create a� i�ve�t
ry 
f sha��
w �a�ds�ides� The pr
cedure was app�ied t
 tw
 
�a�ds�ide areas a�d the resu�ts were c
�pared with the �a�ua� �a�ds�ides� 1vera��� the 
�eth
d
�
gy is we�� prese�ted a�d the data a�a�ysis is perf
r�ed i� detai�� The �eth
d
�
gy 
sh
ws the p
te�tia� t
 create i�ve�t
ries 
f �a�ds�ides that are fu�da�e�ta� t
 �a�ds�ide 
research� I have s
�e �i�
r c
��e�ts f
r the auth
rs t
 c
�sider2 

We tha�� the reviewer f�r her�his p�sitive c���e�ts a�d the very usefu� revisi�� a�d 

c��structive suggesti��s� We rep�y here t� the �i��r c���e�ts suggested by the 

reviewer� �ea�whi�e� we are w�r�i�g �� a� i�pr�ved �a�uscript a�d figures versi��� We 

wi�� up��ad the revised whe� the revisi�� pr�cess is c��p�eted with �ther reviewers 
rep�rts�   

(1) Figs� 1 a�d 2 i�c�uded the r
c  f
r�ati
� 
f the studied sites� What is the r
�e 
f ge
�
gica� 
i�f
r�ati
� i� the creati
� 
f �a�ds�ide i�ve�t
ries3 

R� Tha�� y�u f�r the �bservati��� The ge���gica� i�f�r�ati�� is ��t used i� the creati�� 

�f �a�ds�ide i�ve�t�ries (P" a�d �")� h�wever� they are esse�tia� a�ci��ary i�f�r�ati�� 

added t� the database f�r statistica� a�a�ysis �f the �a�ds�ide de�sity distributi�� �r 

future studies �� �a�ds�ide susceptibi�ity� I� additi��� the ge���gica� setti�g is i�p�rta�t 
t� u�dersta�d the c��text i� which the eve�ts �ccurred�  



(2) 4i�e 190� Eq�1� c
u�d the auth
rs e�ab
rate h
w the eq� 1 is app�ied t
 deter�i�e the *DVI 
va�ue 
f the studied area3 What is the 'pixe�' si;e ( the ca�cu�ati
� area) f
r each 
f si�g�e *DVI3 

R� The equati�� 1 (the (DVI ca�cu�ati��) is �ade usi�g the rasters �f a si�g�e ba�d �f 

Se�ti�e�,2 (Red,ba�d 4� (IR,ba�d 8) a�d ca�cu�ated with the raster ca�cu�at�r �f QGIS� 

The (DVIvar is a si�p�e differe�ce �f pre,p�st eve�t (DVI a�s� ca�cu�ated with the QGIS 

raster ca�cu�at�r t���� The sa�e equati�� ca� be used �� G��g�e Earth E�gi�e �r a�y 

�ther s�ftware that �a�ages raster data� The pixe� si3e c�rresp��ds t� the spatia� 

res��uti�� �f the ba�ds used  (10 � f�r red a�d (IR ba�ds �f  Se�ti�e�,2) c��seque�t�y� 

the (DVI raster a�s� has 10 � �f pixe� si3e�  I� the �ew versi�� �f the �a�uscript� we add 
a ��re detai�ed exp�a�ati�� �f this p�i�t 

(3) The auth
rs sh
u�d detai� h
w a p
�yg
� 
f P4s is f
r�ed3 

R3� The rasters �f (DVIvar a�d s��pe are c��verted i� a B���ea� raster (0,1) usi�g the 

thresh��ds i� a rater ca�cu�at�r �f QGIS (e�g� B 7 (DVIvar8,0�16 a�d s��pe>15)� I� the 

�btai�ed b���ea� raster� the va�ues 1 c�rresp��d t� the p�te�tia� �a�ds�ides (P")� The� 

�� QGIS� we c��verted the va�ues 1 �f raster i�t� vect�rs (p��yg��)� The�� the �edia� 

s��pe (a�ways with QGIS) is ca�cu�ated f�r each P" p��yg�� a�d fi�tered with a certai� 

thresh��d� The p��yg��s are a�s� s���thed t� �btai� a shape ��re ge���rph���gica� 

based� As the creati�� �f P" fr�� raster c�u�d be �ade with severa� GIS s�ftware� 

describi�g the detai�ed pr�cedure used with QGIS �� the �a�uscript c�u�d be t�� 
specific�      

 

(4) Refere�ce t
 Eq� 2 a�d Eq� 3 sh
u�d be pr
vided� The defi�iti
�s 
f Eq� 2 a�d Eq� 3 see� 
t
 be differe�t fr
� 
ther studies� 

R4� We used these equati��s specifica��y f�r this study� there are �� specific refere�ces 

avai�ab�e� H�wever� si�i�ar equati��s ca� be f�u�d i� severa� w�r�s �� �a�ds�ide 

detecti�� (Cata�i et a��� 2021�  Pra�ash et a��� 2021� V��pe et a��� 2022� �ee�a et a��� 2022)� 

a�d we add the� t� the �a�uscript� I� this w�r�� we c��sidered c��p�ex i�tersecti�� 

cases� I� additi�� t� the si�p�e true p�sitive� fa�se �egative� a�d fa�se p�sitive cases 

used i� �ther studies� we have the partia� i�tersecti��� It was �ecessary t� ta�e i�t� 

acc�u�t a�s� the partia� i�tersecti�� because �f the differe�t spatia� res��uti��s �f the 

i�ages� P" are based �� Se�ti�e�,2 i�ages (10 � spatia� res��uti��)� At the sa�e ti�e� 

�" are �apped �� high,res��uti�� i�ages with 0�5 � �f spatia� res��uti��� I� �a�y cases� 

P" a�d �" p��yg��s shapes did ��t fu��y �atch because they were based �� tw� differe�t 
i�ages�  

(5) Figs� 4 a�d 8 C� c
u�d the auth
rs re�
ve the P4 data t
 c�ear�y sh
w the c
�
r �ap 
f 
*DVI3 

R5� Tha�� y�u f�r the he�pfu� suggesti��� I� the revised versi��� we i�pr�ved these 
figures�  

(6) Fig� 13� there is �
 'C' i� the capti
�� A�s
� c
��e�t 
� h
w C is created� Fr
� A a�d B� it 
see�s that the  er�e� de�sity p
i�tsB�
cati
�s are s�ight�y differe�t� 

R6� Tha�� y�u f�r the c���e�t� the capti�� has s��e err�rs referri�g t� the sub,figures� 

I� the �ew versi�� �f the �a�uscript� we wi�� pr�vide t� add the descripti�� �f ‘C’  i� the 



capti��� Yes� the �er�e� p�i�ts' de�sity a�d distributi�� are differe�t because they are 

derived fr�� P" a�d �" datasets� respective�y� Figures C (Gavi area) a�d F (Ta�are��� 

area) sh�w the scatter p��ts �f P" (x,axis) a�d �" (y,axis) �edia� de�sity ca�cu�ated �ver 

regu�ar grids (1x1 �� f�r ‘C’� a�d 2�5x2�5 �� f�r ‘F’) �� QGIS� Fr�� these data� we a�s� 
ca�cu�ated the c�efficie�t �f c�rre�ati���    

(7) The �eth
d
�
gy sti�� �eeds t
 be i�pr
ved t
 capture the �a�ds�ide i�ve�t
ry accurate�y� 
C
u�d the auth
rs c
��e�t 
� the �i�itati
�s a�d the area f
r i�pr
ve�e�t3  

R7� Tha�� y�u f�r the c���e�ts� The �ai� �i�itati�� is the spatia� res��uti�� �f the 

sate��ite� basica��y� the �a�ds�ides s�a��er tha� sate��ite spatia� res��uti�� �arge�y 

u�deresti�ated� Usi�g c���ercia� sate��ites with high spatia� res��uti�� w�u�d i�pr�ve 

the �u�ber a�d the shape accuracy �f �a�ds�ides detected� which i�p�ies a higher c�st 

�f �appi�g� Fther i�pr�ve�e�ts ca� be re�ated t� the fi�ters used t� se�ect the P" �� 

s��pe a�d (DVI i�dex� A�s�� as y�u suggest i� the f����wi�g c���e�t� the use �f �achi�e 
�ear�i�g c�u�d be a� i�pr�ve�e�t     

(8) I�stead 
f havi�g 
perat
rs cha�ge the �appi�g para�eters a�d visua��y c
�pare the D4 
a�d P4� are there a�y qua�itative ways (e�g� �achi�e �ear�i�g� 
pti�i;ati
� �eth
ds���)t
 get the 
�
st appr
priate para�eters t
 have the highest degree 
f �atch betwee� D4 a�d P43 

R8�  Tha�� y�u f�r the �bservati��� The use �f �achi�e �ear�i�g �r �u�tivariate a�a�ysis 

w�u�d u�d�ubted�y be a� i�pr�ve�e�t f�r the detecti�� �f sha���w �a�ds�ides� H�wever� 

�achi�e �ear�i�g deve��p�e�t that ide�tifies �a�ds�ides �eeds a dedicated i�vestigati�� 

a�d trai�i�g �� a c��siderab�e a��u�t �f data� The �eth�d���gy prese�ted i� this was 

f�cused �� a fast a�d user,frie�d�y appr�ach that a���ws ��t s�i��ed pe�p�e i� re��te 

se�si�g �r c�di�g t� create a �ap �f p�te�tia� �a�ds�ides� The pr�p�sed �eth�d���gy 

c�u�d be a� i�teresti�g t�pic f�r future study� i� this se�se� we a�s� pub�ished the dataset 

�f P" a�d �" (https���3e��d���rg�rec�rd�6617194) t� e�c�urage the c���u�ity t� 
i�pr�ve �ur �eth�d���gy�   

  



REPLY TO REW 2 

The study 
f *
tti et a�� dea�s with the se�i�aut
�atic rec
g�iti
� 
f sha��
w �a�ds�ides f
r the 
c
�pi�ati
� 
f eve�t�based i�ve�t
ries 
ver tw
 study areas i� *W Ita�y� I� ge�era�� c
�p�ete 
�a�ds�ide i�ve�t
ries are very i�p
rta�t pr
ducts f
r the study 
f susceptibi�ity� ha;ard a�d ris � 
Theref
re� I retai� this study a very i�teresti�g c
�tributi
� f
r *HESS� Bef
re pub�icati
�� I 
w
u�d �i e the auth
rs t
 a�swer a c
up�e 
f ge�era� c
��e�ts a�d a series 
f detai�ed 
c
��e�ts� a�� �isted be�
w� 

 

The auth�rs w�u�d tha�� revis�r#2 f�r his g��d eva�uati�� a�d c��structive c���e�ts 

that he�ped i�pr�ve the �a�uscript� The rep�ies p�i�t,by,p�i�t are rep�rted here 

f����wi�g�  

 

The revised versi�� �f the �a�uscript a�s� c��tai�s the trac� cha�ges�  

 

Ge�era� c���e�ts 

 I� �y u�dersta�di�g� the �a�ua� de�i�eati
� 
f �a�ds�ides f
r the ca�ibrati
� a�d i� this 
case the va�idati
� 
f the aut
�atic pr
cedure is the �
st ti�e�requiri�g activity re�ated t
 the 
pr
p
sed pr
cedure� F
r repeatabi�ity i� 
ther areasBregi
�s� w
u�d it be p
ssib�e t
 structure 
the study s
 t
 give a� i�dicati
� 
f h
w �arge the trai�i�g areas sh
u�d be� c
�pared t
 the 
t
ta� i�vestigati
� d
�ai�� t
 a��
w f
r qua�ity (high perf
r�a�ce) resu�ts3  

R� Tha�� y�u f�r y�ur he�pfu� �bservati��� Fur w�r� ai�ed t� �btai� a se�i,aut��atic 

�ap �f sha���w �a�ds�ides based �� free,c�st i�ages a�d dev�ted t� a� i��ediate 

p�st,eve�t app�icati��� T� �btai� a r�bust pr�cedure� a va�idati�� based �� the 

c��paris�� with the �a�ua��y �apped �a�ds�ides has bee� p�a��ed� t��� I� ge�era�� 

regardi�g the si3e �f the trai�i�g area� there is �� fixed pr�p�rti�� thresh��d betwee� 

the trai�i�g area a�d the wh��e study area� It a�s� depe�ds �� the study's ai� a�d the 

study area's heter�ge�eity� The �iterature ITrig�ia et a��� 2013�  	ha
 et a��� 2014� Khanna, 

et a��� 2021] fi�ds that this perce�tage c�u�d ra�ge fr�� 30 % t� 100% appr�xi�ate�y �f 

the area� The ��st c����� is that the trai�i�g area is ab�ut 70 % �f the wh��e area� 

F�r i�sta�ce�  	
di
i et a��� 2011 use a va�idati�� area �f 30 % a�d a trai�i�g area �f 

70%� I� �ur w�r�� havi�g t� test a �ew �eth�d���gy� ca�ibrati�� a�d va�idati�� have 

bee� carried �ut �� the e�tire 2016 area t� pr�vide a rig�r�us a�d precauti��ary 

appr�ach� U�d�ubted�y� the �a�ua� de�i�eati�� �f �a�ds�ides f�r ca�ibrati�g a� 

aut��atic pr�cedure� such as the ��e pr�p�sed� is ti�e,c��su�i�g� Sti��� it e�sures a 

r�bust va�idati�� �f the pr�p�sed �eth�d���gy� I� �rder t� better c�arify these aspects� 

we ��dify the secti��s "3�1�4 Para�eters ca�ibrati�� based �� �" i�ve�t�ry 

c��paris��" a�d "3�2�2� High,res��uti�� i�ages f�r �" i�ve�t�ry"� 

I� the 2019 area� we app�ied the pr�p�sed �eth�d���gy as i� a� �rdi�ary sce�ari�M 

theref�re� we perf�r�ed� �ver 10% �f the area trai�i�g a�d va�idati��� a�d the�� with 

the previ�us�y defi�ed para�eters� we app�ied the �eth�d t� 90% �f the area� 

pr�duci�g the i�ve�t�ry� 

T� i�pr�ve this Secti��� we added s��e �iterature dea�i�g with trai�i�g�va�idati�� a�d 

study area pr�p�rti�� thr�ugh�ut the �a�uscript (see secti�� 3�1�4)  

 



 A�s
� if a trai�i�g area that is -ust a part 
f the e�tire d
�ai� is se�ected� what characteristics 
sh
u�d it have i� ter�s 
f �
rph
�
gy� �a�d�use a�d 
ther pr
perties3 

It is a�s� true that �a�d,use a�d ge���gica��ge���rph���gica� setti�gs variabi�ity is t� 

ta�e i�t� acc�u�t a�s� (e�g�� Reiche�bach et a��� 2014)� Ra�d�� trai�i�g areas 

represe�tative �f the wh��e study area heter�ge�eity w�u�d be ��re r�bust tha� a 

si�g�e trai�i�g ��e� I� �ur cases� b�th trai�i�g�va�idati�� areas c�ver 100% �f the 

a�a�ysis area� a�d a�� variati��s are i�c�uded� The area �f trai�i�g�va�idati�� i� 2019 is 

a�s� represe�tative �f the �arger app�icati�� area�  

Reiche�bach� P�� Busca� C�� ���di�i� A�C� a�d R�ssi� ��� 2014� The i�f�ue�ce �f �a�d use cha�ge 

�� �a�ds�ide susceptibi�ity 3��ati��� the Briga catch�e�t test site (�essi�a� Ita�y)� E�vir���e�ta� 

�a�age�e�t� 54� pp�1372,1384� 

 
I� �i�e 251�255 auth
rs exp�ai� that f
r a study area s�a�� trai�i�g areas are se�ected whi�e 
f
r the 
ther case study the wh
�e d
�ai� is used� If f
r the sa�e study area� s�a�� trai�i�g 
areas a�d the� the wh
�e d
�ai� are used� d
es the perf
r�a�ce 
f the pr
cedure 
cha�ge3 By a s
rt 
f iterati
�� is it p
ssib�e t
 defi�e a� idea� di�e�si
� 
f the trai�i�g 
area3 Is it p
ssib�e t
 c
�fir� this idea� di�e�si
� f
r the sec
�d area 
r it cha�ges due t
 
the differe�t �
rph
�
gica� a�d �a�d�use c
�diti
�s3 

R� Sure�y� the trai�i�g area's si3e i�f�ue�ces the perf�r�a�ce� As rep�rted ab�ve� the 

trai�i�g area is usua��y ab�ut 70%� a�d the va�idati�� is 30%� Despite this� the 

perf�r�a�ce depe�ds �� the heter�ge�eity �f the trai�i�g area where para�eters are 

ca�ibrated� H�wever� as c�arified ab�ve� we did ��t use a c�assica� va�idati���trai�i�g 

appr�ach but a ��re precauti��ary ��e because we �eeded t� test a �ew �eth�d���gy�  

 I� the study area Secti
�� I suggest t
 add a c�i�at
�
gica� setti�g descripti
� particu�ar�y 
(but �
t 
��y) f
cused 
� extre�es freque�cy a�d its p
ssib�e variati
� i� rece�t years� 

R� We i�pr�ved Secti�� 2 "Study area" (p�ease see �i�es 105,110)� addi�g a ge�era� 

c�i�at���gica� setti�g descripti�� ass�ciated with s��e refere�ces t� the 

c�i�at���gica� study� I� ge�era�� the �iterature a�d the data are ��t c��s��idated t� 

u�dersta�d the prese�ce �f s��id tre�ds i� extre�e rai�fa�� eve�ts� especia��y f�r the 

sca�e �f �ur study areas� I� additi��� severa� citati��s t� �ete�r���gica� eve�ts a�d 

their re�ati�� with c�i�ate are a�ready rep�rted i� the descripti�� �f si�g�e eve�ts (2�1 

a�d 2�2) that we ��ved t� the ge�era� i�tr�ducti�� secti���  

 Resu�ts sh
u�d be discussed agai�st previ
us �iterature e with �a-
r detai�� 

R� We i�pr�ved the resu�ts secti��s a�d added refere�ces t� c��pare �ur ��st 

re�eva�t resu�ts with th�se fr�� �ther studies� 

Specifica��y� we added the f����wi�g paragraph i� secti�� 4�3�1� 

"The perf�r�a�ce �etrics Precisi�� (P) P7 TP�(TPNFP)� Reca�� R7 TP�(TPNF() a�d F1,

Sc�re F17 2TP � (2TP N FP N F() with�ut c��sideri�g the i�tersecti�� cases are rep�rted 

i� Tab�e 4� The �vera�� perf�r�a�ce �f �ur �eth�d���gy is c��parab�e with �ther 

studies� especia��y th�se usi�g �idd�e,res��uti�� i�ages (Gh�rba�3adeh et a��� 2021M 

���di�i et a��� 2011M Ha�dwerger et a��� 2022)� A rece�t study (Ga�erOd et a��� 2023) 

usi�g Se�ti�e�,2 sh�ws differe�t perf�r�a�ces depe�di�g �� the study area i� (�rwayM 

the best is fr�� the deep,�ear�i�g appr�ach with a U,�et architecture� Usi�g high,



res��uti�� P�a�et i�ages (Bhuya� et a��� 2023) achieves high perf�r�a�ce �ver severa� 

study areas� H�wever� we assu�e that the differe�t study�trai�i�g�va�idati�� setti�gs� 

the i�age used� a�d the eve�t type �ade this c��paris�� re�ative�"  

Tab�e 4� perf�r�a�ce �etrics �f this �eth�d���gy�  

A1I P R F1 

Arr
scia B Ta�are��
 2016 45 % 64 % 0�529 

Gavi 2019 69 % 57 % 0�623 

 I suggest a ge�era� revisi
� 
f E�g�ish a�d a th
r
ugh f
r�a� pr

freadi�g as we��� 

R� We pr�vided t� i�pr�ve E�g�ish by severa� cr�sse re,readi�g by auth�rs a�d the 

use �f pr�fessi��a� �a�guages edit�r�  

  

Detai�ed c���e�ts 

1� 4122 it is the first step t
wards F…H ��I u�c�ear R1� We rewrite the se�te�ce t� c�arify 

the �ea�i�g  
2� 4172 hatted ��I hit3 R2� Tha�� y�u� we c�rrected it� 
3� 4192 we�� �atch ��I �atch we��� R3� Tha�� y�u� we c�rrected it� 
4� 4212 Jeyw
rds ��I I suggest t
 use  eyw
rds that are �
t i�c�uded i� the tit�e� R4� Tha�� 

y�u f�r y�ur �bservati��M we cha�ge s��e �eyw�rds�  
5� 4252 duri�g f�ash f�

ds F…H sha��
w �a�ds�ides ��I what is the typica� depth ra�ge 
f what 

y
u defi�e sha��
w �a�ds�ide3 A�s
� f�ash f�

ds a�d sha��
w �a�ds�ides are tw
 differe�t 
phe�
�e�a b
th re�ated t
 extre�e rai�fa�� eve�ts� they ca� happe� si�u�ta�e
us�y but 
I w
u�d �
t c
��ect the� direct�y� R5� Y�u are right� We i�c�rrect�y used the ter� 

"f�ash f���d" i�stead �f "extre�e rai�fa���eve�ts"M we c�rrected it i� the 

�a�uscript� C��pared t� sha���w �a�ds�ides� this type �f �a�ds�ide i� �iterature is 

defi�ed as a s�a�� v��u�e �f earth featuri�g reduced thic��ess� c������y �ess 

tha� 2 �� triggered either by high,i�te�sity rai�fa�� �r pr����ged ��w,i�te�sity ��e 

(c Gu33etti et a�� 2004)�  
6� 4412 sate��ite i�ages res
�uti
� �
wadays is �
t s
 differe�t F…H ��I which is the typica� 

res
�uti
�3 R6� We better specify that ��st �f the c���ercia� sate��ites reach a 

sub,�etric res��uti�� that is c��parab�e with aeria� ph�t� 
7� 4432 what d
 y
u �ea� f
r dedicated acquisiti
� p�a��i�g3 Are�'t sate��ite 
rbits s
rt 
f 

fixed a�d s
 the revisiti�g ti�e defi�ed3 R7� Y�u are right� The �rbits are fixed� such 

as the revisit ti�e� H�wever� c���ercia� HR sate��ites (e�g� the data used by 

G��g�e Earth) usua��y freque�t�y acquire i�ages ���y �ver p�a��ed areas (e�g� 

reserved by their c�stu�er) �r i� case �f e�erge�cy p�a��i�g pr�gra�s (e�g�� 

C�per�icus E�S)� It is a�s� true that s��e �ew c��ste��ati��s �f sate��ites (e�g�� 

P�a�et) have a w�r�dwide a�d c��sta�t revisit ti�e�  
8� 454�612 I suggest t
 rewrite this paragraph �a i�g exp�icit the ge�era� a�d the specific 


b-ectives� I� additi
�� e�phasi;e the �
ve�ty i� c
�paris
� t
 previ
us �iterature R8� 

Tha�� y�u f�r y�ur �bservati��� The previ�us �iterature is ge�era��y resu�ed i� 

�i�es 38,57� particu�ar�y i� �i�es 50 – 55� where refere�ces t� rece�t w�r� that used 

GEE were added� At the sa�e ti�e� we rewr�te the paragraph better t� pr�ve �ur 

appr�ach's ��ve�ty a�d differe�ces �f �ur appr�ach�  
9� 4942 �
re steep s�
pe i� Serrava��e F
r�ati
� ��I �
re steep s�
pe tha� whatQ R9� We 

c�arified this se�te�ce by ��difyi�g the �a�uscript� We �ea� that i� the area 



where Serrava��e F�r�ati�� �utcr�ps� the s��pes are steeper tha� i� the rest �f the 

trai�i�g area�  
10� 41022 *W A�ps have bee� affected ��I a�ways3 Rece�t�y3 Has the freque�cy cha�ged 

with ti�e3 S
�e 
f this sh
u�d be i�c�uded i� the c�i�at
�
gica� setti�g t
 be added i� 

the study area secti
�� R10� I� agree�e�t with the previ�us c���e�t� we add a 

c�i�at���gica� setti�g descripti�� �f the area �f i�terest ass�ciated with s��e 

refere�ces t� the c�i�at���gica� study� I� ge�era�� this territ�ry is usua��y affected 

by extre�e rai�fa�� eve�ts� There is evide�ce �f a pr�bab�e i�crease i� prese�t a�d 

future ti�esM h�wever� the �iterature a�d the data are ��t c��s��idated t� 

u�dersta�d the prese�ce �f s��id tre�ds i� extre�e rai�fa�� eve�ts� especia��y f�r 

the sca�e �f �ur study areas� I� additi��� severa� citati��s t� �ete�r���gica� eve�ts 

a�d their re�ati�� with c�i�ate are a�ready rep�rted i� the descripti�� �f si�g�e 

eve�ts (2�1 a�d 2�2) that we ��ved t� the ge�era� i�tr�ducti�� secti���  
11� 41052 Especia��y 
� a sh
rt ti�e i�terva� ��I u�c�ear� p�ease qua�tify the sh
rt ti�e 

i�terva�� R11� 24 h�urs  
12� 41092 650�700 �� ��I i� what ti�e3 Five days3 R12� Yes� i� five days� we added it 

i�t� the text  
13� 41122 a��
st accurate ��I what is it �ea�t f
r a��
st3 Which �eth
d was used3 R13� 

We cha�ge the se�te�ce we �ea� a 1 �� spatia� res��uti�� �f rai�fa�� �ap �ade 

with i�verse dista�ce weighted i�terp��ati��  
14� 41292 i�te�sity ��I h
ur�y i�te�sity 
r i�sta�ta�e
us i�te�sity3 R14� It is the h�ur�y 

i�te�sity� we c�rrected the �a�uscript  
15� 4149�1502 the differe�ce betwee� a �ap 
f areas �
st affected by �a�ds�ides a�d a �ap 


f �a�ds�ides is the differe�ce betwee� ge�era��y u�stab�e areas a�d si�g�e �a�ds�ides3 

R15� tha�� y�u f�r y�ur questi�� that p�i�ts �ut that we were ��t adequate�y 

exhaustive i� the paragraph� We �ea� that the pr�p�sed �eth�d���gy� the se�i,

aut��atic �appi�g (P" i�ve�t�ry)� �ade with Se�ti�e�,2 data� a���ws f�r 

ide�tifyi�g the area with �i�e�y high �a�ds�ide de�sity� The�� this area is where t� 

f�cus the �appi�g usi�g high,res��uti�� data� We cha�ge the se�te�ce i� the 

�a�uscript�  
16� 4154�1572 p�ease specify the res
�uti
� differe�ce betwee� sate��ite i�ages a�d high�

res
�uti
� i�ages� A�s
� which is the s
urce 
f high�res i�ages3 R16� We used 

��derate,res��uti�� sate��ite i�ages (10 � Se�ti�e�,2) a�d high,res��uti�� (8 1� 

b�th fr�� sate��ite G��g�e Earth � �axar a�d aeria� type)� See a�s� Tab�e 1  
17� 41612 usi�g s�
pe a�d 
ther ge
�
rph
�
gica� para�eters ��I I� this phase I w
u�d say 

terrai� a�d ge
�
rph
�
gica� pr
perties� R17� Tha�� y�u� c�rrected  
18� 41752 is the sa�e peri
d 
f the year 
f this p
i�t ii �
re restrictive tha� the peri
d Ku�e�

Septe�ber3 R18� Tha�� y�u f�r the c���e�t that he�ped us t� i�pr�ve this p�i�t� 

These are tw� differe�t restricti��s� the first is �eeded t� �i�i�i3e the differe�ce 

i� the Su� a�g�e betwee� the tw� i�ages� a�d it is a g��ba� ru�e� The sec��d ��e 

he�p t� defi�e the peri�d i� which the (DVI c��trast is e�ha�ced a�d s��w c�ver 

is �i�itedM this is a ��ca� variab�e (depe�di�g �� the c�i�ate 3��e c��sidered)� We 

cha�ge the se�te�ces t� �a�e this c��strai�t ��t �i�ited t� a specific c�i�ate 3��e� 
19� 41812 averaged *DVI ��I spatia��y averagedQ R19� (� te�p�ra��y averaged� we add 

it i� the text  

20� 41822 fi�tered by c�
ud c
ver ��I 5%3 R20� Yes� we add the va�ue 
21� 41842 these c
�strai�ts ��I it is �
t very c�ear h
w the *
va  a�g
rith� ta es i�t
 

c
�siderati
� the c
�strai�ts �isted i� the bu��et �ist I� ii� iii� R21� We started fr�� the 

(�va� a�g�rith� t� �ear� h�w t� ca�cu�ate the (DVI �� GEE� The�� we specifica��y 

added the c��strai�ts with the he�p �f severa� tut�ria�s avai�ab�e i� the GEE user's 

f�ru�� Here is a� exa�p�e �f a GEE c�de t� se�ect su��er i�ages �f 2020 8 3 %  
a. // Create image collection of S-2 imagery for the period (T1-TX) 



b. var S2-post = ee.ImageCollection("COPERNICUS/S2") 

c. .filterDate("2020-06-01" , "2020-08-31") 

d. //and filter by cloud percentage 

e. .filter(ee.Filter.lt('CLOUDY_PIXEL_PERCENTAGE', 3)); 

22� 41942 �a�ua��y se�ect *DVIvar thresh
�d ��I i� a si�g�e i�age (raster) is the thresh
�d 

the sa�e 
r it ca� vary fr
� area t
 area3 R22� I� a si�g�e raster �f (DVIvar� the 

thresh��d is the sa�e f�r a�� areas�  
23� 4195�1962 the wh
�e se�te�ce ��I It is u�c�ear� ca� y
u p�ease pr
vide a� exa�p�e (
r a 

c
up�e)3 R23� Tha�� y�u f�r the c���e�tM we rewrite the se�te�ce better� We a�s� 

add a� exa�p�e fr�� �ur case study� The figure be��w (��t added i� the 

�a�uscript) sh�ws a� exa�p�e �f (DVI ti�e series �ade with GEE i� which areas 

affected �r ��t by �a�ds�ides are c��pared� Based �� a visua� patter� �f (DVIvar� a 

thresh��d �f ,0�15 was ch�se� as �pti�a� f�r the 2016 case study� ��st sha���w 

�a�ds�ides sh�w a decrease �f 0�15 �f (DVI (c��sideri�g the su��er seas�� �f 

2018) fr�� pre,eve�t c��diti��s� By c��trast� the area ��t affected by �a�ds�ides 

had a���st the sa�e va�ue �f (DVI duri�g the peri�d� The sa�e was �ade f�r the 

2019 case (Figure be��w )  

 

See 
� GEE2 https���c�de�earthe�gi�e�g��g�e�c���eabf52f1c93b65cd6f6f11365d968530 

 

See 
� GEE2 https2BBc
de�earthe�gi�e�g

g�e�c
�B881a91cae51cc3a34bb89f811402f07d 

 

 
24� 42022 the va�ue is e�pirica��y basedF…H ��I i� this case the thresh
�d is u�ique� right3 

R24� Yes� the thresh��d is u�ique� We did ��t exp�icit�y use a �u�erica� va�ue i� 

the �eth�d���gy because there is a ra�ge �f variabi�ity as they are based �� 

e�pirica� �bservati���  



25� 4203�2042 additi
�a� fi�ters �aybe i�tr
duced ��I such as3 I� additi
�� �aybe based 
� 

what3 It's a bit 
bscure� R25� We add s��e exa�p�es t� c�arify this p�i�tM ��e is the 

re��va� �f the shad�w area (e�g�� typica��y ��cated at ��rth �f steep a�d high c�iffs) 

�r i� the areas that �ver�ap with the �ai� riverbed (t� reduce the fa�se p�sitive 

re�ated t� river er�si�� pr�cesses)  
26� 4209�2102 The para�eters used t
 F…H ��I was a f
r�u�a deve�
ped3 R26� We �ea� 

the para�eters (ray �f i�teracti��� ce�� si3e) t� create the Rer�e� de�sity �ap �f P"� 

We did ��t deve��p a f�r�u�aM we used a sta�dard GIS t��� (specifica��y i� QGIS)� 

A refere�ce t� the ge�era� Rer�e� de�sity pri�cip�e was added� t���  
27� 42222 The iterati
� step ai�s F…H ��I whe� is the iterati
� st
pped3 Which is the 

thresh
�d used t
 exit it3 R27� We did ��t c�rrect�y use the w�rd iterati�� here� We 

rep�ace it with "PARA�ETERS CA"IBRATIF(" because this is ��t a� aut��atic 

pr�cess that ru�s i� s��e s�ftware but a �a�ua� ca�ibrati��� 
28� 42392 The B

�ea� raster F…H ��I h
w is this 
btai�ed3 With a si�g�e 10 � x 10 � ce�� 

there are f
ur 5 � x 5 � ce��s� Did y
u use a� average va�ue3 Da-
rity3 E�se3 R28� I� 

this case� the raster with the c�arse res��uti�� has the preva�e�ce� a�d QGIS use 

the averaged va�ues �f the 4 ce��s �f 5 � x 5 �� e�g�� t� �atch with 10 � x 10 � ce��� 

We a�s� try t� use the 5 � x 5 � as res��uti��� but the resu�ts are a���st the sa�e  
29� 42472 Tab�e 1 ��I I be�ieve it c
u�d he�p the reader t
 have the ve�t date i� the Tab�e� 

R29� Tha�� y�u� added� 
30� 4271�2722 a�g
rith� based 
� *
va  et a�� (2021) ��I is it exact�y the sa�e a�g
rith� 

described i� Secti
� 3�1 
r there are s
�e differe�ces3 R30� We re�a�ed "a�g�rith�" 

t� c�de because it is the ter� ��re suitab�e� As described i� the previ�us rep�y� 

we use this c�de as a "te�p�ate" but we adapt this c�de t� �ur ai�s with the he�p 

�f severa� tut�ria�s avai�ab�e �� the GEE user f�ru� 
31� 42732 TS ��I p�ease defi�e the acr
�y�� R31� D��e� It is "ti�e series�" 
32� 42742 esti�ate the rec
very 
f vegetati
� ��I if this is a specific 
b-ective 
f y
ur study� 

p�ease c�arify it i� the i�tr
ducti
�� R32� It is ��t a specific �bSective� it is a sec��dary 

ai� which is he�pfu� t� u�dersta�d the �axi�u� ti�e i� which a p�st,eve�t i�age 

is he�pfu� f�r (DVIvar ca�cu�ati�� (e�g� we ��te that the rec�very f�r the 2019 case 

was faster tha� i� 2016)� That �ea�s the capacity t� detect sha���w �a�ds�ide 

decays with vegetati�� rec�very�  
33� 42882 The characteristics 
f FP ��I what characteristics3 R33� �ai��y the distributi�� 

�f (DVIvar a�d s��pe distributi��s� ��t ���y f�r FP but a�s� f�r TP� Based �� this� 

it is p�ssib�e t� ca�ibrate thresh��ds� f�r i�sta�ce� if 95 % �f TP have s��pe > 17T 

we ca� set this va�ue as a �ew thresh��d�  
34� 42942 �a�ds�ide di�e�si
� 
r �a�d use ��I why �
t usi�g terrai� pr
perties such as 

aspect� s�
pe� f�
w accu�u�ati
�3 R34� We used terrai� pr�perties f�r the si�g�e 

i�tersecti�� pr�perties� such as TP a�d FP� as rep�rted i� the resu�ts secti�� (e�g� 

4�2�2 paragraph)� "a�ds�ide di�e�si�� a�d �a�d used are the �ai� fact�rs drivi�g 

DR because they re�ate t� sate��ite spatia� res��uti�� a�d the (DVI,based 

�eth�d���gy�  
35� 42962 Tab�e 3 ��I ca� y
u p�ease c�arify the differe�ce betwee� PP a�d PD3 H
w did 

y
u disti�guish betwee� the tw
3 D
es it �ea� that i� PP� P� is �arger tha� D4 whi�e f
r 

PD is the 
pp
site3 R35� We used the categ�ries PP a�d PD re�ated t� the pr�b�e� 

�f partia� i�tersecti�� re�ated t� the pixe� si3e �f Se�ti�e�,2 a�d the HR �a�ua� 

�appi�g� I� �ther w�rds� PP is a p�rti�� �f P" ��t i�c�uded i� the i�tersecti�� with 

�"� a�d vice versa� PD is a p�rti�� �f �" ��t i�c�uded i� the i�tersecti�� with P"� 

Ab�ut the sec��d questi��� ��� it is Sust a �atter �f �ver�appi�g� We a�s� added 

the figure be��w f�r a better u�dersta�di�g�  



a�  
b� A si�p�e sche�a that sh�ws the i�tersecti�� case  

 

36� 4305�3082 The c
�paris
� F…H characteristics ��I �eth
ds �
t resu�ts� R36� Y�u are 

right� We re��ved this se�te�ce  
37� 43302 �
t fi�tered because the hydr
graphic �etw
r  has �
 precise ge
c
di�g ��I 

u�c�ear�R37� We �ea� that� due t� the ��w spatia� res��uti�� �f the avai�ab�e 

hydr�graphic �etw�r� a�d its derived buffer� ��t a�� P"s are i�tersected despite �� 

gr�u�d truth they are c��se t� the riverbed  
38� 4346�3472 The i�tersecti
� F…H para�eters ��I �eth
ds �
t resu�ts� R38� Tha�� y�u� 

We cha�ged the se�te�ce� a�d it was adapted t� the resu�ts�  
39� 43552 the �eth
d
�
gy detects a �a�ds�ide i� 60% 
f the cases ��I These TP�FP a�a�ysis 

resu�ts �ea� that the �eth
ds retur�s a 
ver�represe�tati
� 
f �a�ds�ides� What ab
ut 
F*3 P�ease discuss Fig 6C a�d 6D f
r this aspect as we��� R39� We specify i� the text 

that "the �eth�d���gy c�rrect�y detects a �a�ds�ide i� 60% �f the cases" that 

�ea�s that 60% �f P" are effective�y �a�ds�ides whi�e the �ther 30% fa�se p�sitives� 

We add a se�te�ce i� which we re�a�d t� secti�� 4�3 the statistic �f F(�PD 

i�tersecti�� cases� The TP�FP a�a�ysis revea�s the �i�its �f P" �eth�ds re�ated t� 

the para�eters� I� c��trast� the TP�F( a�a�ysis sh�ws the u�deresti�ati�� re�ated 

t� �a�ds�ide si3e a�d the spatia� res��uti�� �f the sate��ite� This is why we sp�it the 

a�a�ysis i�t� tw� separate secti��s a�d figures� T� av�id c��fusi��� we ��ved 

figures 6 a�d 10 bef�re a�d sp�it the paragraph i�t� "PL and ML intersection results" 

AND "PL validation statistics". 

40� 43772 Fig� 7 ��I what ab
ut fa�se �egative3 R40� Fa�se �egatives are ��t c��sidered 

i� these statistics because they c�rresp��d t� �a�ua� �a�ds�ides ��t detected by 

aut��atic �appi�g� a�d their para�eters (s��pe �r (DVI) are ��t he�pfu� f�r 

ca�ibrati��� ��st �f the fa�se �egatives are re�ated t� the s�a�� di�e�si�� �f 

�a�ds�ides c��pared t� Se�ti�e�,2 spatia� res��uti��� This aspect is sh�w� a�d 

discussed i� Figure 12  
41� 4386�3872 we 
btai�ed the *DVIvar F…H ��I which was3 R41� Tha�� y�u� c�rrected�  
42� 43872 Fig� 4D ��I 8D3 R42� Tha�� y�u� c�rrected 
43� 4400�4012 It is p
ssib�e F…H �a�ua� �appi�g ��I u�c�ear� R43� The se�te�ce was 

re��ved because it is u��ecessary�  
44� 4404�4052 the trigger p
i�ts F…H �
t detected ��I This w
u�d �
t be a pr
b�e� f
r a� 

i�ve�t
ry i�te�ded f
r �a�ds�ide susceptibi�ity a�a�ysis� it �aybe a pr
b�e� f
r ris  

assess�e�ts� I suggest a brief discussi
�� R44� This p�i�t is crucia� because it 

exp�ai�s ��e �f the causes �f the �is�atch betwee� �a�ua� a�d aut��atic 

�appi�g (especia��y i� the shape �f a �a�ds�ide)� At the sa�e ti�e� the fact that 

aut��atic �appi�g detects ��st �f the �a�ds�ides� eve� partia��y i� shape� is 

p�sitive� We a�s� re�e�ber that the i�ve�t�ry is ��t i�te�ded ���y f�r �a�ds�ide 

susceptibi�ity �r ris� assess�e�t� The �ai� ai� �f the w�r� is t� verify the efficacy 

�f aut��atic �appi�g t� detect sha���w �a�ds�ides�  

45� 44192 Fig 6A ��I 10A3 R45� Tha�� y�u� c�rrected 



46� 4427�4282 The better perf
r�a�ces F…H 2019 eve�t ��I Are trai�i�g areas abs
�ute�y 

c
�parab�e3 R46� They are a���st c��parab�e i� ter�s �f �a�d use� The �ai� 

differe�ces are re�ated t� the eve�ts' i�te�sity a�d the avai�abi�ity �f pre, a�d 

p�st,eve�t i�ages� This is why perf�r�a�ces are differe�t�  
47� 44542 it is p
ssib�e t
 �
te F…H s�a�� �a�ds�ides ��I u�c�ear� R47� Tha�� y�u� we better 

rewrite this se�te�ce� We �ea� that the charts sh�w that ���y a ti�y fracti�� �f 

s�a�� �"s are detected by P" (i�e�� the red part �f the bars)�  

48� 4476�4772 The D4 a�d P4 F…H case studies ��I u�c�ear� agree with each 
ther3 R48� We 

rewrite this paragraph that is re�ated t� the further questi�� (49) 
49� 4479�4892 wh
�e paragraph ��I These resu�ts are s
rt 
f ca�ibrati
� resu�ts (trai�i�g a�d 

app�icati
� areas are the sa�e)� c
rrect3 What if y
u app�y the �eth
d 
utside the 

trai�i�g area3 This re�ates t
 �y first ge�era� c
��e�t� R49� This is ��re a s�rt �f 

"va�idati�� a�d ca�ibrati��" tha� a "ca�ibrati��"� the distributi�� �f P" we�� 

�atches the �"� which �ea�s the aut��atic �eth�d���gy efficie�t�y detects the 

��st affected areas� T� rep�y t� y�ur sec��d questi��� we sh�u�d have �apped 

�a�ua� �a�ds�ides �utside the trai�i�g area� As rep�rted i� the �eth�d���gy a�d 

i� rep�y t� y�ur first c���e�t� the �arge 2019 area is ��t va�idated� we assu�ed 

that is the first practica� app�icati�� �f �ur P" �eth�d���gy� We did ��t �a�e such 

a ti�e,c��su�i�g �appi�g because we a�ready �ade a 1�1 trai�i�g a�d va�idati�� 

i� the s�a�� 2019 areaM thus� the para�eters used f�r the �arge 2019 area are 

a�ready ca�ibrated� H�wever� �a�ua��y a�d ra�d���y chec�i�g �� G��g�e Earth 

(e�g�� see figures be��w)� we ��ticed the sa�e perf�r�a�ce �utside the trai�i�g 

area�  
 

 



 
P" �ver 2019 �arge study area �ver�apped t� Pre, a�d p�st, eve�t i�ages �� G��g�e Earth (* 

44�6539� E 8�4715 )� 

 

50� 45782 their de�sity �atches F…H rai�fa�� eve�ts ��I u�c�ear�2 R50� Tha�� y�u� we 

better rewrite this se�te�ce� 
51� 45822 �a�ds�ides �a�ua��y ��I �a�ds�ides �a�ua��y detected3 R51� Tha�� y�u� 

c�rrected�  
52� 45832 g

d agree�e�t ��I I be�ieve it is w
rth �e�ti
�i�g that s
�e para�eters 
f the 

aut
�atic rec
g�iti
� �eeded ca�ibrati
�� R52� Tha�� y�u f�r the suggesti��s� We 

add the ca�ibrati�� �f para�eters as the f�urth p�i�t �f the �eth�d���gy� It c�u�d 

be a ge�era� assu�pti�� (see a�s� the f��w chart �f fig 3) ��t re�ated ���y t� this 

case study� The "g��d agree�e�t" is assessed with the a�ready ca�ibrated P"�  
53� 4584�5852 wh
�e se�te�ce ��I u�c�ear� I60% 
f �a�ds�ides with areas �arger tha� 67 �2 

(2B3 
f 100 �2) but L20% f
r �a�ds�ides s�a��er tha� 100 �23 R53� Tha�� y�u� We 

better rewrite the se�te�ce� We �ea�� "Acc�rdi�g t� the fi�di�gs� the se�i,

aut��atic �eth�d is capab�e �f detecti�g the �aS�rity (ab�ut 60%) �f sha���w 

�a�ds�ides �arger tha� tw� �r three ti�es the si3e �f Se�ti�e�,2 gr�u�d pixe�s (100 

�2)� I� c��trast� the P" �eth�d ca� ide�tify ���y 20% �f s�a�� �a�ds�ides ( �ess 

tha� 100 �2)� 
54� 45952 f
r �idd�e �atitudes� the best c
�paris
� is with su��er i�ages ��I This was a� 

assu�pti
� i� se�ecti�g the i�ages (
��y Ku�e�Septe�ber)� I suggest �
t t
 prese�t it as 

a c
�c�usi
�� R54� this assu�pti�� is based �� the �bservati�� �f the (DVI ti�e 

seriesM the seas��a� cyc�e �f (DVI sh�ws that the pea� �f vegetati�� activity i� 

this c�i�ate area is i� ear�y su��er� Thus it is a�s� the peri�d �f e�ha�ced (DVI 

c��trast�  

 


