
 

RefeUee #1  
 
GeQeUaO CRPPeQWV 
MXllen and MXlleU SUeVenW a neZ meWhod foU SUodXcing Wime VeUieV of ZaWeU e[WenW in laUge, 
UaSidl\-changing and ecologicall\/cXlWXUall\/economicall\ imSoUWanW lakeV. The\ XVe a noYel 
aSSUoach imSlemenWed in Google EaUWh Engine (GEE) and YalidaWe WheiU UeVXlWV againVW e[iVWing 
hiVWoUical daWa, finding WheiU meWhod Wo ZoUk Zell, e[ceSW Zhen VceneV conWain VnoZ/ice. OYeUall, 
Whe meWhod iV UobXVW and Whe ZUiWing and figXUeV in Whe manXVcUiSW aUe geneUall\ cleaU. HoZeYeU, 
I haYe VeYeUal majoU conceUnV ZiWh Whe SaSeU, chiefl\ UelaWed Wo Whe diVcXVVion of Whe meWhod¶V 
limiWaWionV and Whe ViWXaWion of WhiV SaSeU ZiWhin Whe bUoadeU liWeUaWXUe, deVcUibed beloZ. TheUe 
aUe alVo VeYeUal W\SoV, miVVing commaV/SaUenWheVeV and Vome incomSleWe VenWenceV in Whe 
manXVcUiSW. I am noW ceUWain I caXghW all Whe eUUoUV, Vo I VXggeVW Whe aXWhoUV caUefXll\ ediW Whe 
SaSeU again befoUe VXbmiWWing a UeYiVed YeUVion.  
 
ReVSRQVe 
We Whank Whe UeYieZeU foU WheiU WhoUoXgh and helSfXl UeYieZ. We inWeUSUeW Whe UeYieZeUV¶ 
commenWV aV UeTXiUing (i) a moUe WhoUoXgh diVcXVVion of Whe VSecific conWUibXWion of WhiV 
manXVcUiSW in Whe conWe[W of Whe laUge liWeUaWXUe on UemoWel\ VenVed ZaWeU deWecWion, and (ii) a 
moUe caUefXl anal\ViV on Whe limiWaWionV of Whe aSSUoach. We addUeVV Whe UeYieZeU¶V fiUVW SoinW 
ZiWh a VXbVWanWial UeZUiWe of Whe inWUodXcWion ZheUe Ze caVW Whe SUoSoVed aSSUoach aV 
addUeVVing a gaS filling challenge WhaW iV VSecific (and eVVenWial) Wo Whe W\Se of high fUeTXenc\ 
hiVWoUic UeconVWUXcWion WhaW Ze Veek Wo achieYe. We addUeVV Whe UeYieZeU¶V Vecond SoinW b\ 
adding a VeW of nXmeUical e[SeUimenWV e[SloUing Whe VenViWiYiW\ of Whe aSSUoach Wo diffeUenW W\SeV 
of claVVificaWion eUUoUV in Whe inSXW daWa (i.e. cloXdV miVWakenl\ claVVified aV ZaWeU oU land, oU 
ZaWeU and land miVWakenl\ claVVified aV cloXdV), Zhich Ze belieYe aUe Whe main limiWaWion of oXU 
aSSUoach. We alVo added WhUee lakeV in Whe YalidaWion anal\ViV Wo illXVWUaWe Whe aSSlicaWion of Whe 
meWhod in a Vmall (a1km2) lake and in a moXnWainoXV/VnoZ\ VeWWing.  
 
We hoSe WheVe neZ elemenWV in Whe UeYiVed manXVcUiSW (VSecified in Ued beloZ), and oXU 
VSecific UeVSonVeV (in bOXe ) Wo WheiU commenWV, adeTXaWel\ addUeVV Whe UeYieZeU¶V conceUnV.  
 
 
MaMRU CRPPeQWV:  
1. I ZoXld haYe WhoXghW WhaW Whe VSecific cloXd maVking meWhod coXld haYe a VignificanW effecW 
on Whe UeVXlWV, \eW Whe cloXd maVking iV onl\ deVcUibed in Whe SI and noW giYen mXch aWWenWion in 
Whe manXVcUiSW. MoUe diVcXVVion of Whe cloXd maVking meWhod iV needed in Whe main We[W. 
FXUWheUmoUe, I ZoXld alVo VXggeVW addiWional anal\ViV and diVcXVVion aboXW hoZ Whe choice of a 
ceUWain cloXd-maVking algoUiWhm ma\ oU ma\ noW affecW Whe UeVXlWV. FoU e[amSle, TXeVWionV WhaW I 
feel need Wo be addUeVVed inclXde ZhaW SeUcenW of Si[elV aUe cloXd\/SooU TXaliW\? HoZ doeV WhiV 
YaU\ b\ lake/b\ \eaU? Do lakeV ZiWh gUeaWeU cloXdineVV e[hibiW higheU eUUoU Whan lakeV ZiWh loZeU 
cloXdineVV?  
 
 
 



 

ReVSRQVe 
We agUee ZiWh Whe UeYieZeU WhaW cloXd deWecWion iV an imSoUWanW SUeUeTXiViWe Wo oXU aSSUoach 
WhaW meUiWV fXUWheU inYeVWigaWion. We Zill add a diVcXVVion VecWion focXVing on WhiV deSendence 
in Whe neZ manXVcUiSW, along ZiWh Whe folloZing anal\VeV: 
 

- FoU each lake ZheUe in-ViWX YalidaWion daWa iV aYailable, Ze Zill add a VcaWWeUSloW ZiWh Whe 
SUedicWion eUUoU on Whe lake aUea SloWWed againVW Whe SeUcenWage of cloXd coYeU. ReVXlWV 
VhoZ WhaW, acUoVV lakeV, Whe SUedicWion eUUoU doeV noW incUeaVe VignificanWl\ ZiWh 
cloXdlineVV foU Whe SaUWicXlaU cloXd maVking algoUiWhm WhaW Ze XVe.  

 
- We XVe nXmeUical e[SeUimenWV Wo e[SloUe Whe VenViWiYiW\ of oXU aSSUoach Wo Whe accXUac\ 

of cloXd deWecWion moUe geneUall\. To inYeVWigaWe Whe effecW of an oYeUl\ eageU cloXd 
deWecWion WhaW WendV Wo oYeUeVWimaWe cloXd coYeU, Ze changed a nXmbeU of Uandoml\ 
VelecWed (land and ZaWeU) Si[elV of each image Wo cloXd, and eYalXaWe Whe meWhod¶V 
abiliW\ Wo deWeUmine WheiU oUiginal claVV (ZaWeU oU land). To inYeVWigaWe Whe effecW of an 
algoUiWhm WhaW failV Wo fXll\ caSWXUe (i.e., XndeUeVWimaWeV) cloXdV oU cloXd VhadoZV, Ze 
³fliSSed´ a nXmbeU of Uandoml\ VelecWed Si[elV fUom ZaWeU Wo land (and Yice YeUVa) 
beWZeen Whe VXSeUYiVed and XnVXSeUYiVed claVVificaWion VWeSV of oXU algoUiWhm. ThiV 
emXlaWeV Whe facW WhaW XndeWecWed cloXd Si[elV mighW be miVclaVVified aV land oU ZaWeU. 
We When aVVeVV Whe effecW of WhiV miVclaVVificaWion on Whe meWhod¶V abiliW\ Wo SUedicW Whe 
claVV of cloXded Si[elV. We find WhaW oXU aSSUoach iV UobXVW Wo Whe foUmeU, bXW VenViWiYe Wo 
Whe laWWeU, W\Se of eUUoU. The aSSUoach iV WheUefoUe moUe comSaWible ZiWh an oYeUl\ eageU 
cloXd deWecWion algoUiWhm, UaWheU Whan an oYeUl\ gUeed\ one. 

 
Te[W PRdLfLcaWLRQV 

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 FigXUe and UeVXlW VecWion deVcUibing Whe nXmeUical e[SeUimenW. 
Ɣ An added diVcXVVion VecWion on Whe effecW of ³Woo liWWle´ infoUmaWion dXe Wo cloXdineVV, 

and 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 effecW of an oYeUl\ eageU oU gUeed\ cloXd deWecWion algoUiWhm. 
 
2. The aXWhoUV WeVW WheiU meWhod oYeU a Vmall nXmbeU of lakeV ± onl\ 6 in WoWal. BXW giYen Whe 
global aYailabiliW\ of LandVaW daWa, and Whe SleWhoUa of VWXdieV e[amining Uegional Wo-global Vcale 
YaUiabiliW\ in VXUface ZaWeU e[WenW XVing LandVaW/GEE (Vee commenW #3), anal\]ing oYeU onl\ 6 
lakeV VeemV Wo me like a YeU\ Vmall VamSle Vi]e. I encoXUage Whe aXWhoUV Wo conVideU adding 
addiWional lakeV Wo Whe anal\ViV, SeUhaSV ZiWh diffeUenW enYiUonmenWal condiWionV VXch aV in 
aUeaV ZiWh high WoSogUaSh\/high laWiWXde (Vee commenW #4). 
 
ReVSRQVe 
While Ze agUee ZiWh Whe UeYieZeU WhaW a laUgeU VamSle Vi]e ZoXld be ideal, a SeUViVWenW 
challenge WhaW Ze Uan inWo ZaV Wo find Ueliable in ViWX obVeUYaWionV of lake e[WenWV WhaW maWcheV 



 

Whe monWhl\ fUeTXenc\ and mXlWi-decadal obVeUYaWion SeUiodV WhaW Ze aUe WaUgeWing. OfWenWimeV 
Ze ZoXld find lake eleYaWion Wime VeUieV bXW no Ueliable eleYaWion-aUea UelaWionVhiSV Wo obWain 
lake e[WenWV. ShoUW of haYing a laUge VamSle of YalidaWion lakeV, Whe UeYiVed manXVcUiSW XVeV a 
combinaWion of WaUgeWed caVe VWXdieV and nXmeUical e[SeUimenWV Wo inYeVWigaWe ke\ limiWaWionV of 
oXU aSSUoach. SSecificall\, in UeVSonVe Wo commenW #3 beloZ, Ze noZ emShaVi]e WhaW oXU 
aSSUoach VeUYeV aV a gaS-filling algoUiWhm, Zhich SXUSoVe iV Wo deWeUmine Whe claVV (ZaWeU oU 
land) of maVked (cloXd) Si[elV. We h\SoWheVi]e WhaW WZo main challengeV can affecW Whe 
accXUac\ of Whe gaS-filling meWhod: (i) Woo liWWle  infoUmaWion iV SUoYided in Whe inSXW imageU\ oU (ii) 
ZUong  infoUmaWion iV conWained in Whe inSXW imageU\ oU inXndaWion fUeTXenc\ UaVWeU. 
 
In Whe UeYiVed manXVcUiSW, Ze inYeVWigaWe WheVe WZo limiWaWionV (Woo liWWle infoUmaWion and ZUong 
infoUmaWion) in WZo Za\V: 
 

1. We XVe Whe WZo nXmeUical e[SeUimenWV deVcUibed aboYe Wo inYeVWigaWe Whe effecW of (i) 
Woo liWWle (Uandoml\ maVked Si[elV) and (ii) ZUong (Uandoml\ fliSSed Si[elV) infoUmaWion. 
We add a WhiUd e[SeUimenW ZheUe Ze add Uandom noiVe Wo Whe inXndaWion fUeTXenc\ 
UaVWeU. ComSaUing Whe oXWcome of Whe WZo laWWeU e[SeUimenWV alloZV Wo diffeUenWiaWe Whe 
effecW of haYing ZUong infoUmaWion in Whe dependenW (Uandoml\ fliSSed Si[elV) oU in Whe 
independenW (noiVe in Whe inXndaWion fUeTXenc\ UaVWeU) daWa XVed Wo WUain Whe VXSeUYiVed 
claVVificaWion.  
 

2. We add WhUee YalidaWion lakeV Wo illXVWUaWe Whe effecW of each limiWaWion. TZo Vmall (a1km) 
lakeV in Te[aV illXVWUaWe Whe effecW of haYing Woo liWWle infoUmaWion (i.e. a Vmall nXmbeU of 
aYailable Si[elV). The oWheU lake in XSVWaWe NeZ YoUk illXVWUaWeV Whe effecW of haYing 
ZUong infoUmaWion, aV Whe cold climaWe and moXnWainoXV WeUUain inWUodXce eUUoUV in Whe 
XnVXSeUYiVed claVVificaWion of cloXdV, ZaWeU and land.  

 
BoWh anal\VeV VXggeVW WhaW Whe SUoSoVed meWhod iV moUe diUecWl\ limiWed b\ ZUong infoUmaWion, 
UaWheU Whan Woo liWWle infoUmaWion . ThiV iV conViVWenW ZiWh Whe diVcXVVion on cloXd maVking of Whe 
SUeYioXV commenW. An oYeUl\ eageU cloXd deWecWion algoUiWhm Zill eUU in faYoU of SUoYiding Woo 
liWWle (UaWheU Whan ZUong) infoUmaWion and haYe a VmalleU effecW on SUedicWion SeUfoUmance. 
 
Te[W PRdLfLcaWLRQV 

- ThUee YalidaWion lakeV added Wo FigXUe 3:  
- An added figXUe and UeVXlW VecWion ZiWh Whe WhUee SUoSoVed nXmeUical e[SeUimenWV. 
- An added diVcXVVion VecWion on Whe effecW of ³Woo liWWle´ infoUmaWion dXe Wo cloXdineVV, 

and 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\.  

 
 
 



 

4b  RelaWedl\, Whe aXWhoUV VhoXld alVo conVideU adding diVcXVVion aboXW Whe imSlemenWaWion of 
Whe meWhod and Whe eaVe of UXnning iW ± i.e. iV Whe meWhod comSXWaWionall\ VloZ and WheUefoUe 
ZoXld be challenging Wo UXn oYeU laUge aUeaV oU coXld WhiV be UeaVonabl\ UXn oYeU, Va\, 
hXndUedV of laUge UeVeUYoiUV?  
 
ReVSRQVe 
WiWh UegaUdV Wo imSlemenWaWion and Vcaling, Ze foUeVee no WheoUeWical limiW Wo Whe VcalabiliW\ of 
Whe SUoSoVed gaS filling aSSUoach, WhankV Wo EaUWh Engine¶V maVViYe SaUalleli]aWion caSabiliW\. 
The onl\ ³haUd´ limiW lieV in Whe need foU XVeUV Wo define a Uegion of inWeUeVW (ROI)  oYeU Zhich Wo 
caUU\ oXW Whe VXSeUYiVed claVVificaWion. In Whe manXVcUiSW, WheVe ROIV ZeUe deWeUmined manXall\ 
b\ UoXghl\ folloZing Whe ma[imXm fooWSUinW of Whe conVideUed lake. MeWhodV can be deYeloSed 
Wo geneUaWe UegionV of inWeUeVW aXWomaWicall\, foU inVWance b\ cUeaWing a bXffeU aUoXnd a ceUWain 
WhUeVhold in oXU inXndaWion fUeTXenc\ UaVWeU. HoZeYeU, Ze feel WhaW deYeloSing and YalidaWing 
WheVe aSSUoacheV goeV be\ond Whe VcoSe of WhiV SaSeU. We added a VhoUW diVcXVVion in Whe 
conclXVion VXmmaUi]ing Whe aboYe SoinWV. We alVo link Wo a ZoUking EaUWh Engine VcUiSW foU 
UeadeUV Wo eYalXaWe foU WhemVelYeV Whe SUacWicaliW\ of imSlemenWing Whe meWhod. 
 
Te[W PRdLfLcaWLRQ 

Ɣ Modified conclXVion VecWion focXVing on Whe SUacWical imSlicaWionV of Whe meWhod. We Zill 
VSecificall\ diVcXVV SoWenWial and limiWaWionV fUom a comSXWaWional imSlemenWaWion 
SeUVSecWiYe. 

 
3. ThiV manXVcUiSW UeTXiUeV addiWional diVcXVVion of hoZ WhiV meWhod fiWV in ZiWh Whe (YeU\ laUge) 
liWeUaWXUe on moniWoUing lake e[WenW XVing oSWical VaWelliWe imageU\. The manXVcUiSW makeV liWWle 
menWion of Whe ZoUk of Pekel eW al. NaWXUe, (2016), Zho maS global YaUiabiliW\ in ZaWeU e[WenW 
XVing LandVaW and GEE, oU Uegional VWXdieV VXch aV ZoX eW al. PNAS, (2018) oU Wang eW al., 
NaWXUe GeoVcience, (2018), oU eYen Whe laUge liWeUaWXUe on UeVeUYoiU moniWoUing XVing MODIS oU 
oWheU oSWical VenVoUV (e.g. Gao eW al., WaWeU ReVoXUceV ReVeaUch, 2012). While I do aSSUeciaWe 
WhaW WhiV meWhod iV deVigned Wo SUodXce highl\ accXUaWe Wime VeUieV foU indiYidXal lakeV Zhich iV 
diffeUenW Whan Whe goalV of man\ of WheVe oWheU VWXdieV, I feel moUe diVcXVVion iV needed Wo 
diVWingXiVh VSecificall\ hoZ WhiV meWhod iV an adYance comSaUed Wo WhiV SUeYioXV ZoUk and 
SaUWicXlaUl\, ZhaW VSecific VcienWific TXeVWionV WhiV aSSUoach coXld anVZeU WhaW oWheU aSSUoacheV 
coXld noW. 
 
ReVSRQVe 
The UeYieZeU UaiVeV a good SoinW and Ze ediWed Whe inWUodXcWion Wo beWWeU deVcUibe Whe VcoSe of 
Whe SaSeU and iWV Slace ZiWh UeVSecW Wo SUeYioXV ZoUk. In SaUWicXlaU, Ze noZ UefUame Whe geneUal 
challenge of UeconVWUXcWing hiVWoUical Wime VeUieV of lake e[WenW aV a WZo-VWeS SUoblem. Onl\ Whe 
Vecond VWeS iV addUeVVed b\ Whe SUoSoVed aSSUoach, alWhoXgh iWV VenViWiYiW\ Wo eUUoUV fUom Whe 
fiUVW VWeS aUe fXll\ inYeVWigaWed in Whe UeYiVed manXVcUiSW (Vee commenWV 1 and 2 aboYe).  
 
1. The fiUVW VWeS conceUnV Whe deWecWion of land, ZaWeU and cloXdV XVing mXlWiVSecWUal imageU\. 

ThiV iV a Zell VWXdied SUoblem WhaW iV geneUall\ Zell addUeVVed, alWhoXgh Zell-knoZn iVVXeV 
aUiVe XndeU VSecific ciUcXmVWanceV. ImSUoYing Whe deWecWion ZaWeU, cloXd and land fUom a 



 

Si[el¶V VSecWUal VignaWXUe iV be\ond Whe VcoSe of WhiV SaSeU and Ze UefeU Wo Whe aSSUoSUiaWe 
liWeUaWXUe in Whe UeYiVed manXVcUiSW. 

 
2. The Vecond VWeS of Whe SUoblem iV in eVVence a gaS-filling challenge, ZheUe Si[elV claVVified 

aV cloXdV dXUing Whe fiUVW VWeS mXVW be UeclaVVified aV ZaWeU oU land. ThiV SUoblem iV 
UelaWiYel\ eaV\ Wo addUeVV if imageV aUe aYailable aW a VhoUW UeWXUn Wime (e.g., dail\ MODIS 
imageU\). FoU e[amSle, monWhl\ ZaWeU coYeU can be obWained fUom dail\ MODIS imageV, b\ 
VimSl\ maVking cloXded Si[elV fUom Whe anal\ViV and Waking Whe SeU-Si[el mean inXndaWion 
VWaWXV of each VWack of oYeUlaSSing XnmaVked Si[elV. SimilaU aSSUoacheV aUe XVed in 
VeYeUal of Whe global VWXdieV menWioned b\ Whe UeYieZeU (a deWailed UeYieZ of Zhich iV 
SUoYided in Whe UeYiVed manXVcUiSW), ZheUe Whe main challenge lieV in Whe claVVificaWion of 
ZaWeU, cloXd and land (VWeS 1), UaWheU Whan Whe infeUence of Whe flooding VWaWXV of cloXd\ 
Si[elV (VWeS 2). UnfoUWXnaWel\, a VimilaU aSSUoach cannoW be aSSlied Wo LandVaW imageV dXe 
Wo WheiU longeU (WZo ZeekV) UeWXUn Wime. AlWhoXgh Pekel¶V(2016) daWaVeW iV XniTXe b\ 
SUoYiding monWhl\ high UeVolXWion global ZaWeU coYeU gUidV going back Wo Whe 1980¶V baVed 
on LandVaW imageU\, maVked (cloXd\) Si[elV aUe lefW XnclaVVified and indiVWingXiVhable fUom 
miVVing Si[elV (e.g., dXe Wo LandVaW 7 VenVoU failXUe oU miVVing imageV). ThiV leadV Wo a 
VignificanW XndeUeVWimaWion of lake ZaWeU e[WenWV (Vee Zhao and Gao 2018, GRL). The 
aSSUoach SUoSoVed in Whe manXVcUiSW VeekV Wo addUeVV WhiV W\Se of ViWXaWion and infeU Whe 
claVVificaWion VWaWXV of maVk landVaW Si[elV. IWV noYelW\, comSaUed Wo SUeYioXV ZoUk 
addUeVVing Whe Vame iVVXe, iV iWV XniTXe XVe of VXSeUYiVed claVVificaWion Wo leYeUage hiVWoUic 
inXndaWion fUeTXenc\ (Vee UeVSonVe Wo commenW #1 fUom UeYieZeU 2).  

 
Te[W PRdLfLcaWLRQ:  
ReZUiWWen inWUodXcWion Wo UeflecW Whe SoinWV made in oXU UeVSonVe aboYe 

 
 
 4. RelaWedl\, I alVo feel WhiV manXVcUiSW iV lacking Vome diVcXVVion aboXW limiWaWionV and VSecific 
aSSlicaWionV. The diVcXVVion aboXW Whe diffeUenW aVVXmSWionV of Whe meWhod iV good; hoZeYeU, I 
ZaV lefW ZondeUing moUe VSecificall\ ZheUe WhiV meWhod mighW ZoUk and ZheUe iW mighW fail. FoU 
e[amSle, ZoXld WhiV meWhod ZoUk in aUeaV of high WoSogUaSh\/high laWiWXdeV ZheUe WoSogUaShic 
VhadoZing iV an iVVXe? WhaW iV Whe VmalleVW lake WhiV meWhod ZoXld ZoUk on? IV WheUe a 
UelaWionVhiS beWZeen cloXdineVV/Vi]e/eUUoU? I ZoXld alVo adYiVe moUe diVcXVVion aboXW ZhaW 
mighW haYe caXVed Whe oXWlieU SoinWV UemoYed in Whe Wime VeUieV anal\ViV.  
 
ReVSRQVe 
We Whank Whe UeYieZeU foU WheiU commenW and hoSe WhaW Whe neZ diVcXVVion VecWion aboXW Whe 
aSSUoach¶V VenViWiYiW\ Wo claVVificaWion eUUoUV in Whe inSXW imageU\ (commenWV 1-2 aboYe) Zill 
addUeVV WheiU conceUnV. Man\ of Whe TXeVWionV aVked b\ Whe UeYieZeU in WheiU commenW boil 
doZn Wo Whe effecW of Si[el miVclaVVificaWion (oU, moUe fXndamenWall\, Wo Woo liWWle oU ZUong 
infoUmaWion) on Whe meWhod¶V abiliW\ Wo Ue-claVVif\ aV land oU ZaWeU Whe Si[elV WhaW ZeUe SUeYioXVl\ 
idenWified aV cloXdV. The neZ anal\VeV in Whe UeYiVed manXVcUiSW (commenWV 1-2 aboYe) VhoZ 
WhaW Whe meWhod iV UobXVW Wo Whe foUmeU (Woo liWWle infoUmaWion) bXW VenViWiYe Wo Whe laWWeU (ZUong 
infoUmaWion).  



 

 
In SUacWice, WhiV meanV WhaW Whe meWhod Zill noW SeUfoUm Zell in locaWionV ZheUe ciUcXmVWanceV 
(WoSogUaShic Vhading, cloXd Vhading, VnoZ/ice, eWc) makeV iW difficXlW Wo Ueliabl\ diVWingXiVh ZaWeU 
fUom cloXdV and land XVing mXlWiVSecWUal imageU\. The inabiliW\ Wo SUoSeUl\ claVVif\ cloXdV, ZaWeU 
and land in Whe inSXW imageU\ giYeV UiVe Wo Whe oXWlieUV WhaW aUe VXbVeTXenWl\ UemoYed fUom Whe 
Wime VeUieV anal\ViV. ThiV SoinW iV claUified in Whe UeYiVed manXVcUiSW Zhen diVcXVVing Whe 
nXmeUical e[SeUimenWV and Whe added lake fUom XSVWaWe NeZ YoUk. 
 
In conWUaVW, Whe meWhod iV likel\ Wo be geneUall\ UobXVW Wo aSSlicaWion Wo VmalleU lake Vi]eV, 
deVSiWe a limiWed nXmbeU of XnmaVked Si[elV aYailable Wo WUain Whe VXSeUYiVed claVVificaWion. 
HoZeYeU, SeUfoUmance iV conWingenW on Whe aVVXmSWionV 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 VaWiVfied foU Whe a1km2 lakeV WhaW Ze added Wo Whe YalidaWion VamSle in Whe UeYiVed 
manXVcUiSW.  
 
Te[W PRdLfLcaWLRQ:  

- Added figXUe and UeVXlWV VecWion on Whe nXmeUical e[SeUimenWV 
- Added diVcXVVion VecWion on Whe effecW of ³Woo liWWle´ infoUmaWion dXe Wo cloXdineVV, and 

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 accXUaWe ZaWeU deWecWion in XnmaVked Si[elV aV a ke\ SUeUeTXiViWe Wo 
Whe meWhod. 

 
SSecific CommenWV:  
ReVSRQVe 
We Whank Whe UeYieZeU foU WheiU deWailed VSecific commenWV, Zhich Ze Whink geneUall\ imSUoYe 
Whe UeadabiliW\ of Whe manXVcUiSW. We Zill addUeVV all commenWV in Whe UeYiVed manXVcUiSW, 
SUoYided WhaW Whe\ VWill aSSl\ (i.e. if Whe UefeUUed We[W ZaV noW alUead\ modified Wo addUeVV a majoU 
commenW). 
 
L1: ³The emSiUical aWWUibXWion of ¶SaVW¶ UaSid h\dUologic change´ L15: change ³Zhen aSSlicable´ 
Wo ³ZheUe aYailable´  
 
L15: I ZoXld adYiVe adding a VenWence aW Whe end of Whe abVWUacW VWaWing Whe imSoUWance/bUoadeU 
Vignificance of \oXU findingV, inVWead of jXVW VWaWing WhaW \oXU meWhod ZoUkV 
 
 L18: In m\ oSinion, Whe fiUVW feZ VenWenceV of Whe SaSeU aUe Zeak. I ZoXld VXggeVW UeZUiWing 
VlighWl\ (i.e. ³DeVSiWe WheiU imSoUWance, man\ lakeV aUe XndeUgoing UaSid change. . .´ makeV liWWle 
VenVe ± Whe imSoUWance of lakeV doeVn¶W neceVVaUil\ mean WhaW lakeV Zill noW oU VhoXld noW 



 

XndeUgo UaSid change). Since ³UaSidl\ changing´ iV a ke\ SaUW of Whe manXVcUiSW, I ZoXld alVo 
VXggeVW defining ZhaW \oX mean b\ UaSid change SaSeU Vince Whe Wime Vcale imSlied b\ ³UaSid´ 
can YaU\ baVed on Whe UeadeU¶V backgUoXnd. 
 
 L27: ThiV VenWence (³B\ SUoYiding´) VhoXld VWaUW Whe ne[W SaUagUaSh, noW ViW aW Whe end of WhiV 
one aV iW inWeUUXSWV Whe floZ  
 
L31: The SaUagUaSh VWaUWV b\ Walking aboXW moniWoUing VXUface ZaWeU e[WenW, bXW When diVcXVVeV 
UadaU alWimeWeUV befoUe moYing back Wo e[WenW. I ZoXld VXggeVW UeVWUXcWXUing WhiV SaUagUaSh, oU 
aW leaVW Whe fiUVW VenWence of iW, aV Whe cXUUenW VWUXcWXUe iV confXVing  
 
L83: I VXggeVW adding a VenWence oU WZo Wo Whe final SaUagUaSh of Whe inWUodXcWion VWaWing 
VomeWhing like ³Ze WeVW WhiV meWhod oYeU XX lakeV, anal\]e iWV accXUac\ and demonVWUaWe iWV 
XWiliW\´ jXVW Wo SUoYide UeadeUV ZiWh a beWWeU Uoad maS foU Whe manXVcUiSW  
 
L86: I ZoXld call WhiV fiUVW VWeS VomeWhing like ³MaVking´ inVWead of SUe-SUoceVVing (Vee majoU 
commenW #1 aboYe).  
 
FigXUe 1: I like WhiV figXUe, bXW Whink iW coXld be imSUoYed VlighWl\ b\ incUeaVing Whe Vi]e of Whe 
image SanelV and decUeaVing Whe Vi]e of Whe aUUoZV and ZhiWe VSace. The image SanelV aUe 
haUd Wo Vee in SlaceV and WheUe¶V SlenW\ of ZhiWe VSace Vo iW VhoXld be VWUaighWfoUZaUd Wo make 
Whem a biW laUgeU and eaVieU Wo Vee.  
 
L149: The VenWence VWaUWing ZiWh ³Indeed, YiVXal inVSecWion of VaWelliWe. . .´ iV XncleaU. I Whink 
ZhaW Whe aXWhoUV aUe VWaWing iV WhaW Whe aUea-eleYaWion cXUYeV do noW maWch Whe 
VaWelliWe-obVeUYed aUea, bXW WhiV VecWion coXld be claUified.  
 
FigXUe 3: PleaVe make Whe [ and \ labelV and Whe V\mbolV WhemVelYeV mXch laUgeU, iW iV neaUl\ 
imSoVVible Wo Uead Whe figXUe aW WhiV Vcale.  
 
L181: ³The anal\ViV VXggeVWV. . .´ WhiV iV noW a comSleWe VenWence, SleaVe ediW FigXUe 5: PleaVe 
make [ and \ labelV laUgeU  
 
L229: change ShUaVe VWaUWing ZiWh ³if VhadoZV. . .´ Wo ³VhadoZV coYeUing dU\ land in Whe YiciniW\ 
of Whe lake ma\ caXVe an oYeUeVWimaWion of Whe VXUface aUea of Whe lake´  
 
L225-234: DoeV Whe cloXd maVking meWhod UemoYe cloXd VhadoZV?  
 
L225-234: IV Whe inflXence of WoSogUaShic VhadoZing e[amined? ToSogUaShic VhadoZing, 
SaUWicXlaUl\ in Whe NY lake (in ZinWeU) coXld inflXence claVVificaWion accXUac\ (and ZoXld noW be a 
Uandoml\ diVWUibXWed eUUoU). EYen if moVW of Whe lakeV VSecificall\ e[amined heUe occXU in Whe 
WUoSicV oU in aUeaV ZiWh liWWle-Wo-no VXUUoXnding WoSogUaSh\, WoSogUaShic VhadoZing iVVXeV ZoXld 
likel\ imSacW Whe aSSlicabiliW\ of WhiV meWhod in oWheU aUeaV and WheUefoUe VhoXld be diVcXVVed  
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