
 

 
RefeUee #2  
 
In WhiV VWXd\, Whe aXWhoUV deYeloSed a h\bUid UemoWe VenVing algoUiWhm Wo eVWimaWe Whe Wime 
VeUieV of ZaWeU VXUface aUeaV oYeU VeYeUal lakeV ZiWh UaSid changeV. The majoU noYelW\ of WhiV 
SaSeU iV WhaW Whe SUoSoVed algoUiWhm iV VWill ZoUkable Zhen Whe UemoWe VenVing imageV aUe 
SaUWiall\ coYeUed b\ cloXdV/loZ-TXaliW\ Si[elV. To enhance Whe caSabiliW\ of ZoUking XndeU cloXd 
condiWion, Whe aXWhoUV fiUVW XWili]ed XnVXSeUYiVed algoUiWhm Wo claVVif\ Si[elV ZiWh high TXaliW\ and 
When cUeaWe a high-confidence inXndaWion fUeTXenc\ (IF) image. Ne[W, Whe VXSeUYiVed algoUiWhm 
and Whe IF image ZeUe XVed Wo inWeUSUeW maVked Si[elV. The YalidaWion UeVXlWV againVW in ViWX 
obVeUYaWionV indicaWe WhaW Whe algoUiWhm iV able Wo moniWoU ZaWeU VXUface changeV ZiWh a high 
accXUac\. ThiV SaSeU iV Zell-ZUiWWen and eaV\ Wo folloZ. HoZeYeU, WheUe aUe VeYeUal majoU 
conceUnV UelaWed Wo Whe folloZing aVSecWV: (1) incomSleWe liWeUaWXUe UeYieZ (2) Whe aSSlicabiliW\ of 
Whe algoUiWhm and (3) Whe deVign of Whe YalidaWion.  
 
ReVSRQVe 
We Whank Whe UeYieZeU foU Whe SoViWiYe commenWV and hoSe WhaW oXU UeVSonVeV (in ​bOXe ​) Wo WheiU 
commenWV beloZ, and Whe aVVociaWed modificaWionV Wo Whe manXVcUiSW ​(in ​Ued​)​ haYe addUeVVed 
WheiU WhUee VSecific conceUnV.  
 
(1)Some effoUWV haYe been made Wo moniWoU VXUface ZaWeU on global Vcale XVing UemoWe 
VenVing. IW iV noW onl\ neceVVaU\ Wo acknoZledge WhoVe ZoUk in WhiV SaSeU, bXW alVo meaningfXl 
Wo highlighW Whe diffeUence. FoU e[amSle, Pekel eW al. (2016) deYeloSed a global ZaWeU maS b\ 
aSSl\ing Machine LeaUning algoUiWhm Wo LandVaW imageV. KhandelZal eW al. (2017) deYeloSed a 
meWhod Wo moniWoU global lakeV XVing MODIS imageV. VeU\ VimilaU Wo WhiV SaSeU, Zhao and Gao 
(2018) XVed an aXWomaWic aSSUoach Wo coUUecW Whe conWaminaWed imageV foU aVVeVVmenW of 
UeVeUYoiU VXUface aUea d\namicV oYeU 6,817 global UeVeUYoiUV. The\ XVed Whe ZaWeU occXUUence 
maS deUiYed b\ Pekel eW al. (2016) Wo coUUecW Whe Si[elV ZiWh loZ TXaliW\, Zhich iV YeU\ cloVe Wo 
Whe idea of IF image in WhiV SaSeU.  
 
ReVSRQVe 
We Whank Whe UeYieZeU foU WheiU VXggeVWionV and haYe UeZUiWWen Whe inWUodXcWion Wo addUeVV iW 
(alVo in UeVSonVe Wo commenW 3 fUom UeYieZeU 1). In Whe neZ inWUodXcWion Ze SUoYide an 
e[WenViYe UeYieZ of Whe liWeUaWXUe (noZ VSecificall\ UefeUUing Wo Whe menWioned VWXdieV, among 
oWheUV), and claUif\ oXU conWUibXWion aV VSecificall\ addUeVVing Whe SUoblem of UeWUieYing 
claVVificaWion infoUmaWion fUom maVked Si[elV. We agUee ZiWh Whe UeYieZeU WhaW Whe aSSUoach 
fUom Zhao and Gao (Z&G), Zhich Ze ZeUe noW aZaUe of, addUeVVeV Whe Vame SUoblem ZiWh a 
comSaUable meWhod, alWhoXgh ZiWh imSoUWanW diffeUenceV. Z&G iV indeed VimilaU Wo Whe SUoSoVed 
aSSUoach in WhaW iW leYeUageV hiVWoUical inXndaWion fUeTXenc\ infoUmaWion Wo infeU Whe flooding 
VWaWXV of maVked Si[elV. BoWh aSSUoacheV Uel\ on Whe aVVXmSWion WhaW all maVked Si[elV ZiWh 
inXndaWion fUeTXenc\ aboYe a ceUWain WhUeVhold VhoXld be deVignaWed aV flooded. HoZeYeU, Whe 
WZo aSSUoacheV diffeU in Whe Za\ Whe\ define WhiV WhUeVhold, Zhich YaUieV fUom image Wo image 
deSending on Whe cXUUenW leYel of Whe lake. Z&G XVe a heXUiVWic aSSUoach baVed on Whe VhaSe of 
Whe hiVWogUam of XnmaVked flooded Si[elV Wo deWeUmine Whe WhUeVhold. In conWUaVW, oXU aSSUoach 



 

UelieV on machine leaUning (VXSeUYiVed claVVificaWion) Wo leYeUage Whe UelaWionVhiS beWZeen Whe 
inXndaWion fUeTXenc\ and cXUUenW VWaWXV of ​all ​ XnmaVked Si[elV: flooded and Xnflooded. B\ 
Uel\ing on VWaWiVWical UelaWionVhiSV embedded ZiWhin each image, UaWheU Whan on aUbiWUaU\ 
heXUiVWic UXleV WhaW aUe noW able Wo YaU\ acUoVV imageV, Whe SUoSoVed aSSUoach iV moUe fle[ible 
and leVV UelianW on XVeU inSXW. We noZ e[SliciWl\ UefeU Wo Z&G in Whe inWUodXcWion, along ZiWh Whe 
oWheU aSSUoacheV WhaW Ze aUe aZaUe of WhaW addUeVV Whe Vame challenge (e.g., AYiVVe eW al 2017 
and KhandelZal eW al 2017, Zhich boWh Uel\ on a DEM), and claUif\ Whe VSecific conWUibXWion of 
Whe SUoSoVed aSSUoach. 
 
Te[W PRdLfLcaWLRQ: 
ReZUiWWen inWUodXcWion Wo UeflecW Whe SoinWV made in oXU UeVSonVe aboYe 
 
 
 
2)The aSSlicabiliW\ of Whe algoUiWhm needV Wo be fXUWheU demonVWUaWed giYen Whe facW onl\ a feZ 
lakeV ZeUe WeVWed in WhiV VWXd\. BeVideV WhiV, all Whe VelecWed lakeV aUe YeU\ laUge conVideUing 
Whe 30-m VSaWial UeVolXWion of LandVaW. And Whe majoUiW\ of Whe global lakeV aUe mXch VmalleU 
Whan 1 km2. IW ZoXld be inWeUeVWing Wo add a VecWion diVcXVVing Whe SeUfoUmance of Whe algoUiWhm 
oYeU Vmall lakeV. We can find Whe loZeVW accXUac\ ZaV obWained oYeU Whe VmalleVW lake in WhiV 
VWXd\ Zhich UaiVeV a TXeVWion - if Whe accXUac\ goeV doZn Zhen Whe Vi]e of lakeV decUeaVeV. 
 
ReVSRQVe 
We agUee ZiWh Whe UeYieZeU and addUeVV lake Vi]e in a UeYiVed conclXVion VecWion focXVed on 
SUacWical imSlicaWionV. MoUe geneUall\, Whe YalidaWion of oXU aSSUoach (noZ) focXVeV on 
inYeVWigaWing WZo ke\ SoWenWial limiWaWionV: iWV VenViWiYiW\ Wo (i) ​Woo liWWle ​ infoUmaWion in Whe inSXW 
imageU\ and (ii) ​ZUong ​ infoUmaWion in Whe inSXW claVVified imageU\, boWh of Zhich aUe noZ 
diVcXVVed in Whe diVcXVVion VecWion. We XVe a combinaWion of nXmeUical e[SeUimenWV and 
WaUgeWed caVe VWXdieV Wo aVVeVV boWh limiWaWionV, aV deVcUibed in oXU UeVSonVe Wo µcommenW 2¶ 
fUom UeYieZeU 1.  
 
We make Whe aUgXmenW WhaW lake Vi]e mainl\ affecWV Whe SeUfoUmance of oXU aSSUoach b\ 
decUeaVing Whe amoXnW of infoUmaWion aYailable Wo claVVif\ maVked Si[elV. ThiV effecW iV 
inYeVWigaWed in Whe UeYiVed manXVcUiSW b\ UXnning a nXmeUical e[SeUimenW ZheUe a 
SUedeWeUmined fUacWion of Uandoml\ VelecWed Si[elV ZeUe maVked fUom each inSXW image. We 
find WhaW Whe meWhod¶V abiliW\ Wo SUedicW Whe claVV (ZaWeU oU land) of Whe aUWificiall\ maVked imageV 
iV UobXVW Wo an incUeaVingl\ laUge fUacWion of maVked imageV. We inWeUSUeW WhiV aV indicaWiYe of 
Whe meWhod¶V aSSlicabiliW\ Wo Vmall lakeV, SUoYided WhaW (i) Whe locaWion of cloXd and ZaWeU Si[elV 
aUe VWaWiVWicall\ indeSendenW and (ii) WhaW lake baWh\meWU\ doeV noW change oYeU Wime. We SoViW in 
Whe oUiginal manXVcUiSW WhaW WheVe aVVXmSWionV aUe leVV likel\ Wo be VaWiVfied in Vmall lakeV, bXW 
in ViWX daWa iV inVXfficienW Wo foUmall\ WeVW WhiV h\SoWheViV. The WZo aVVXmSWionV aSSeaU Wo be 
noneWheleVV VaWiVfied foU Whe WZo a1km2 lakeV WhaW Ze added Wo Whe YalidaWion VamSle in Whe 
UeYiVed manXVcUiSW. (UnfoUWXnaWel\, Zhile moVW global lakeV aUe indeed VmalleU Whan 1km2, YeU\ 
feZ haYe oSenl\ aYailable in-ViWX daWa of WheiU VXUface aUea aW Whe fUeTXenc\ and coYeUage 
SeUiod conVideUed in WhiV VWXd\.) 



 

 
In conWUaVW, Whe meWhod ZaV YeU\ VenViWiYe Wo claVVificaWion eUUoUV in Whe inSXW imageU\ (e.g., 
cloXdV miVclaVVified aV ZaWeU, ZaWeU miVclaVVified aV land, eWc), Zhich Ze inWeUSUeW aV indicaWiYe 
of iWV limiWaWion in ViWXaWionV ZheUe ciUcXmVWanceV (WoSogUaSh\, climaWe) makeV iW difficXlW Wo 
V\VWemaWicall\ idenWif\ ZaWeU on Whe inSXW mXlWiVSecWUal imageU\. TheVe effecWV mighW haYe 
confoXnded Whe effecW of lake Vi]e in Whe oUiginal manXVcUiSW: lakeV in NY VWaWe, ZheUe 
WoSogUaSh\ and climaWe made ZaWeU deWecWion moUe challenging, ZeUe alVo geneUall\ VmalleU 
Whan Whe oWheU YalidaWion lakeV in Te[aV. To diVenWangle WheVe effecWV, Ze add WhUee lakeV in Whe 
UeYiVed manXVcUiSW: WZo Vmall lakeV (a1km2) in Te[aV ZheUe ZaWeU deWecWion iV VWUaighWfoUZaUd, 
and one laUgeU lake in NY ZheUe ZaWeU deWecWion iV moUe challenging. We find WhaW Whe meWhod 
SeUfoUmV Zell on Whe foUmeU and SooUl\ on Whe laWWeU. ThiV iV in line ZiWh Whe nXmeUical e[SeUimenW 
UeVXlWV and VXggeVWV WhaW ZaWeU deWecWion, UaWheU Whan lake Vi]e, VWandV aV a moUe immediaWe 
limiWaWion of Whe aSSUoach. 
 
Te[W PRdLfLcaWLRQ:  

- Added FigXUe and UeVXlWV VecWion on Whe nXmeUical e[SeUimenWV 
- Added YalidaWion lakeV in FigXUe 3 
- Added diVcXVVion VecWion on Whe effecW of ³Woo liWWle´ infoUmaWion dXe Wo cloXdineVV, an 

oYeUl\ eageU cloXd deWecWion meWhod oU a VmalleU lake Vi]e. 
- We Zill modif\ Whe cXUUenW diVcXVVion VecWion focXVing on ZaWeU deWecWion challengeV Wo 

diVcXVV Whe nXmeUical e[SeUimenW and focXV on Whe dUiYeUV and effecWV of ³ZUong´ 
infoUmaWion in Whe inSXW claVVified imageU\.  

- Modified conclXVion VecWion focXVing on Whe SUacWical imSlicaWionV of Whe meWhod. We Zill 
VSecificall\ diVcXVV Whe SoWenWial and limiWaWionV of Whe meWhod¶V aSSlicaWion Wo Vmall 
lakeV.  

 
(3)To YalidaWe Whe UeVXlWV, Whe aXWhoUV comSaUed all UemoWel\ VenVed ZaWeU e[WenWV ZiWh in ViWX 
obVeUYaWionV. HoZeYeU, one of Whe highlighWV of Whe SUoSoVed aSSUoach iV Wo inWeUSUeW Whe 
maVked Si[elV. So I am ZondeUing hoZ Whe algoUiWhm SeUfoUmV dXUing Whe cloXd\ VeaVon Zhen 
loWV of Si[elV aUe maVked.  
 
 
ReVSRQVe 
We Whank Whe UeYieZeU foU WheiU VXggeVWion, and haYe added Wo Whe UeYiVed manXVcUiSW a figXUe 
foU each YalidaWion lake UeSUeVenWing lake e[WenW eVWimaWion eUUoU againVW  cloXdineVV. We find 
WhaW eUUoUV aUe noW VignificanWl\ coUUelaWed Wo Whe e[WenW of cloXd coYeU if cloXdV aUe aSSUoSUiaWel\ 
deWecWed., ThiV finding iV in line ZiWh oXU inWeUSUeWaWion WhaW Whe aSSUoach iV UobXVW Wo haYing Woo 
liWWle (Vmall oU heaYil\ cloXded lakeV), infoUmaWion in Whe inSXW imageU\. HoZeYeU, oXU nXmeUical 
e[SeUimenW alVo indicaWeV WhaW eUUoUV aUe coUUelaWed Wo Whe SUeYalence of ​ZUong ​ infoUmaWion 
(miVclaVVificaWion of ZaWeU oU land) in Whe inSXW imageU\. ThiV indicaWeV WhaW oYeUl\ gUeed\ 
cloXd/VhadoZ maVking algoUiWhmV Zill \ield beWWeU UeVXlWV comSaUed ZiWh algoUiWhmV WhaW 
XndeUSUedicW cloXd/VhadoZ Si[elV. ThiV alVo enWailV WhaW challengeV Zill aUiVe Zhen man\ cloXd 
Si[elV aUe difficXlW Wo deWecW (e.g., ZaVS\ cloXdV oU cloXd edgeV). 
 



 

 
 
Te[W PRdLfLcaWLRQ 

Ɣ Added VcaWWeUSloWV of eUUoUV YV. cloXdlineVV foU Whe YalidaWion lakeV in Fig 3. TheVe Zill 
UeSlace Whe VcaWWeUSloWV cXUUenWl\ in Whe middle colXmn of Whe figXUe Zhich aUe UedXndanW 
ZiWh Whe UeSoUWed R2 VWaWiVWic. 

Ɣ Added diVcXVVion VecWion on Whe effecW of ³Woo liWWle´ infoUmaWion dXe Wo cloXdineVV, an 
oYeUl\ eageU cloXd deWecWion meWhod oU a VmalleU lake Vi]e. 

Ɣ Modified conclXVion VecWion focXVing on Whe SUacWical imSlicaWionV of Whe meWhod. We Zill 
VSecificall\ diVcXVV Whe SoWenWial and limiWaWionV of Whe meWhod¶V aSSlicaWion Wo lakeV ZiWh 
high/fUeTXenW cloXd coYeU. 

 
OWheU VSecific commenWV:  
Thank \oX foU \oXU commenWV, Zhich Ze Zill be VXUe Wo addUeVV in Whe UeYiVed manXVcUiSW. 
 
(1) Line24, miVV a VSace in µconVeTXenceof¶.  
(2) IW ZoXld be beWWeU Wo incUeaVe Whe fonW Vi]e foU all figXUeV. 
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