
 ESXUf UeYLeZeU #2 ² VeOLR CRYLeOOR 
 

LLQe ReYLeZeU cRPPeQW OXU UeVSRQVe 

N/A SWUXcWXUe: Whe bacNgURXQd aQd PeWhRdV VecWiRQV aUe 
TXiWe ORQg aQd haYe PaQ\ VXb-VecWiRQV. I ZRXOd WU\ 
WR VhRUWeQ Whe SaSeU aQd ViPSOif\ iWV VWUXcWXUe. FRU 
iQVWaQce, I ZRXOd VNiS VecWiRQ 2.3 aQd PRYe SaUW Rf 
Whe We[W deVcUibiQg ice-URcN aYaOaQche WR Whe 
IQWURdXcWiRQ. IQ addiWiRQ, I VXggeVW PRYiQg Whe We[W 
cRQWaiQed iQ Whe VecWiRQ 2.5 WR Whe begiQQiQg Rf DaWa. 
FiQaOO\, I ZRXOd VNiS Whe ZhROe VecWiRQ 4.2.3 aQd 
PRYe iW aOO WR a VXSSOePeQW fiOe. 

We haYe PRYed Whe We[W iQ �2.5 WR Whe begiQQiQg Rf 
Whe DaWa VecWiRQ. We ZRXOd OiNe WR UeWaiQ �2.3 WR 
SURYide VRPe geQeUaO cRQWe[W WR Whe fROORZiQg 
deVcUiSWiRQ Rf IOiaPQa¶V ice±URcN aYaOaQcheV. We 
haYe PRYed Whe fRUPeU �4.2.3 iQWR a VXSSOePeQWaO 
fiOe. 

N/A DaWaVeW: did \RX cRQVideU e[WeQdiQg \RXU aQaO\ViV 
WR ViPiOaU eYeQWV WhaW RccXUUed aW IOiaPQa VROcaQR 
befRUe 2016? IQ CaSOaQ-AXeUbach aQd HXggeO 
(2007) TXiWe a ORW Rf ice-URcN aYaOaQcheV aUe 
UeSRUWed WhaW SURdXced VeiVPic VigQaOV aW IOiaPQa 
VROcaQR. 

IW iV WUXe WhaW WheUe aUe PaQ\ caQdidaWe Red GOacieU 
aYaOaQcheV Zhich Ze cRXOd aQaO\]e. HRZeYeU, heUe 
Ze fRcXVed RQO\ RQ Whe WZR PRVW UeceQW eYeQWV 
becaXVe: 

1. TheVe WZR eYeQWV RccXUUed dXUiQg/afWeU Whe 
deSOR\PeQW Rf Whe TA QeWZRUN, Zhich 
SURYideV XV ZiWh acRXVWic aV ZeOO aV VeiVPic 
daWa. We dRQ¶W haYe acRXVWic UecRUdiQgV fRU 
eaUOieU eYeQWV. 

2. TheUe ZeUe YeU\ feZ bURadbaQd 
VeiVPRPeWeUV aYaiOabOe iQ 2004 aQd eaUOieU. 
AQ IRIS VWaWiRQ TXeU\ fRU VWaWiRQV ZiWhiQ 200 
NP Rf IOiaPQa WhaW ZeUe RSeUaWiRQaO/aYaiOabOe 
RQ 1 JaQXaU\ 2006 UeYeaOV RQO\ 4 bURadbaQd 
VWaWiRQV aYaiOabOe ² 3 G�UaOS 6TD¶V (30 V 
cRUQeU) aQd 1 G�UaOS 40T (60 V cRUQeU). The 
2016 iQYeUViRQ aOVR beQefiWed fURP Whe 
SUeVeQce Rf Whe WePSRUaU\ SALMON VeiVPic 
aUUa\. 

3. AYaiOabiOiW\ Rf aX[iOiaU\ daWa VXch aV VaWeOOiWe 
aQd gURXQd-baVed iPageU\ iV QRW aV gRRd 
fRU Whe eYeQWV fURP 2004 aQd eaUOieU. 

N/A MeWhRdV: Whe iQYeUViRQ Rf ORZ-fUeTXeQc\ VeiVPic 
daWa XVed WR UecRQVWUXcW Whe fRUce hiVWRU\ Rf Whe 
WZR ice±URcN aYaOaQcheV iV a cRQVROidaWed PeWhRd. 
GiYeQ Whe OaUge QXPbeU Rf eYeQWV (Vee SRiQW 1) aQd 
bURadbaQd VeiVPic VWaWiRQV aYaiOabOe, iW ZRXOd be 
SRVVibOe WR VhRZ aQd diVcXVV Whe iPSacW Rf Whe 
QeWZRUN geRPeWU\ RQ Whe fRUce hiVWRU\? 

ThRXgh WheUe aUe a UeOaWiYeO\ OaUge QXPbeU Rf Red 
GOacieU aYaOaQcheV, RQO\ WheVe WZR eYeQWV haYe 
VXfficieQW daWa fRU iQYeUViRQ (Vee UeVSRQVe 
iPPediaWeO\ abRYe). TheUefRUe, Whe beVW Za\ WR 
e[SORUe Whe VeQViWiYiW\ Rf iQYeUViRQ UeVXOWV WR 
chaQgiQg QeWZRUN geRPeWU\ iV Yia V\QWheWic 
e[aPSOeV. We dR QRW SeUfRUP a fRUPaO iQYeVWigaWiRQ 
Rf WhiV effecW heUe, bXW Ze SOaQ WR addUeVV Whe 
QeWZRUN geRPeWU\ cRQVideUaWiRQ iQ aQ XScRPiQg 
fRUce iQYeUViRQ ³beVW SUacWiceV´ SaSeU. The 
jacNNQifed WUajecWRUieV VhRZQ iQ WhiV SaSeU VeUYe WR 
cRQYe\ VRPe idea Rf Whe e[SecWed VSUead Rf Whe 
VROXWiRQV XQdeU chaQgiQg iQSXW daWa. BXW Ze OacN a 
high-TXaOiW\ baOaQce Rf WhUee cRPSRQeQW daWa (PRVW 
daWa XVed heUe iV YeUWicaO) WR XQdeUVWaQd WhiV iVVXe 
fURP UeaO daWa aORQe ² heQce Whe Qeed fRU V\QWheWic 
WeVWiQg. 

N/A EYeQW YROXPeV: hRZ did \RX eVWiPaWe Whe YaOXe Rf 
1.5 P deSRViW WhicNQeVV? I ZRXOd add Whe UaQge Rf 
eUURU WR Whe eYeQW YROXPeV. Ice-URcN SaUWiWiRQ: iV 

The deSRViWV fRU WheVe WZR eYeQWV ZeUe QRW 
PeaVXUed diUecWO\, VR Ze PXVW PaNe aQ edXcaWed 
gXeVV. PUeYiRXV VWXdieV haYe beeQ fRUced WR dR Whe 



fifW\-fifW\ cRQViVWeQW ZiWh fieOd-baVed eVWiPaWeV Rf 
SUeYiRXV eYeQWV? IQ aQ\ caVe, I dR QRW e[SecW WhaW 
VXch aQ iQfRUPaWiRQ RQ Whe YROXPe XQceUWaiQW\ 
ZRXOd e[SOaiQ Whe diVcUeSaQcieV beWZeeQ Whe 
PaVVeV iQfeUUed fURP Whe fRUce iQYeUViRQ 
WUajecWRUieV YeUVXV Whe RQeV caOcXOaWed ZiWh 
VaWeOOiWe iPageU\. I VXggeVW iQdicaWiQg ZheUe aQd 
ZheQ fUagPeQWaWiRQ aQd eURViRQ- deSRViWiRQ 
SURceVVeV RccXU, Pa\be addiQg VRPe gUaShicaO 
feaWXUeV WR figXUe 10 RU VRPe We[W WR Whe deVcUiSWiRQ 
Rf VWageV A-E iQ VecWiRQ 6.2. 

VaPe ² HXggeO eW aO. (2007) eVWiPaWed deSRViW 
WhicNQeVVeV Rf 1±3 P fRU a 2004 aYaOaQche RQ 
IOiaPQa¶V LaWeUaO GOacieU. Wa\WhRPaV eW aO. (2000) 
eVWiPaWed 1.5 P WhicNQeVV aQd a cRPSRViWiRQ Rf ³aW 
OeaVW 50 SeUceQW´ ice/VQRZ fRU 1996 aQd 1997 Red 
GOacieU aYaOaQcheV. We¶Ye added a ciWaWiRQ fRU Whe 
50±50 cRPSRViWiRQ, aQd aWWached XSSeU aQd ORZeU 
bRXQdV WR Whe 1.5 P WhicNQeVV eVWiPaWe Zhich Ze 
SURSagaWe iQWR Whe YROXPe aQd PaVV caOcXOaWiRQV. 
    We caQ¶W PaNe WRR PaQ\ VWaWePeQWV abRXW 
eURViRQ/deSRViWiRQ SURceVVeV baVed XSRQ RXU OiPiWed 
gURXQdWUXWh. We QRZ PeQWiRQ fUagPeQWaWiRQ iQ bRWh 
VWageV B aQd C. 

N/A ReVXOWV: TXaQWiWaWiYe UeVXOWV deVceQd fURP Whe 
aQaO\ViV Rf Whe VeiVPic iQfRUPaWiRQ. I aSSUeciaWed 
Whe e[SOiciW acNQRZOedgePeQW Rf Whe OiPiWaWiRQV 
SUecOXdiQg Whe aXWhRUV fURP aVVeVViQg a cRPSOeWe 
iQfUaVRXQd VRXUce eVWiPaWe. AcWXaOO\, iQfUaVRXQd 
daWa aUe PaiQO\ XVed iQ Whe diVcXVViRQ WR highOighW 
Whe OiPiWaWiRQV Rf Whe fRUce-hiVWRU\ iQ deVcUibiQg Whe 
PaVV PRYePeQWV. HRZeYeU, I haYe Whe iPSUeVViRQ 
WhaW VecWiRQ 6.4 caQ be e[WeQded PeQWiRQiQg WhaW 
Whe WUaQViWiRQ fURP a bORcN-W\Se faiOXUe WR a gUaQXOaU 
fORZ OiNeO\ UeVXOWV iQ a higheU fUeTXeQc\ VeiVPiciW\. 
NeaU-fieOd VeiVPRacRXVWic RbVeUYaWiRQV Rf debUiV 
fORZV caQ VXSSRUW WhiV diVcXVViRQ, Vee H�UOiPaQQ 
eW aO. (2019) aQd UefeUeQceV WheUeiQ. 
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YiQ, H.Y., 2019, DebUiV-fORZ PRQiWRUiQg aQd ZaUQ- 
iQg: ReYieZ aQd e[aPSOeV: EaUWh-ScieQce 
ReYieZV, Y. 199, S. 102981, 
dRi:10.1016/j.eaUVciUeY.2019.102981. 

ThaQN \RX fRU aOeUWiQg XV WR WhiV YeU\ UeOeYaQW UeYieZ 
SaSeU. We¶Ye added VRPe diVcXVViRQ iQ �6.4 
UegaUdiQg Whe ViPiOaUiW\ Rf high-fUeTXeQc\ VeiVPic 
aQd iQfUaVRXQd ZaYefRUPV fRU Whe 2016 aQd 2019 
eYeQWV aQd Whe UeVePbOaQce Rf WhiV RbVeUYaWiRQ WR 
VRPe Rf Whe debUiV fORZ VWXdieV UefeUeQced iQ 
H�UOiPaQQ eW aO. (2019). ThiV SURYideV addiWiRQaO 
eYideQce WhaW IOiaPQa ice±URcN aYaOaQcheV WUaQViWiRQ 
iQWR a gUaQXOaU fORZ WhaW (aW OeaVW VeiVPRacRXVWicaOO\) 
e[hibiWV fORZ d\QaPicV ViPiOaU WR WhRVe Rf debUiV 
fORZV. 

N/A SWicN-VOiS acWiYiW\: aOWhRXgh WhiV iV QRW Whe RbjecWiYe 
Rf Whe SaSeU, WhiV iV aQ iQWUigXiQg SRiQW. I aP 
ZRQdeUiQg if SUecXUVRU\ WUePRUV OiNe WhRVe 
PeQWiRQed iQ Whe SaSeU caQ be SURdXced b\ VPaOO 
ice-URcNfaOO eYeQWV SUecediQg Whe PaiQ cROOaSVe. 
PURgUeVViYe URcNfaOO acWiYiW\ iV a cRPPRQ SURceVV 
dXUiQg Whe fiUVW ShaVe Rf PRWiRQ Rf a OaUge 
OaQdVOide. WhaW dR \RX WhiQN? 

CaSOaQ-AXeUbach aQd HXggeO (2007) PaNe a 
cRPSeOOiQg caVe fRU Whe RUigiQ Rf Whe IOiaPQa 
aYaOaQche SUecXUVRU\ VigQaOV beiQg RQ Whe ice-URcN 
iQWeUface RU ZiWhiQ ice. The SUecXUVRU\, WUaQVieQW 
VigQaOV aUe fRXQd WR be highO\ ViPiOaU aQd WheiU 
iQWeU-eYeQW WiPiQg VhUiQNV aV Whe WiPe WR faiOXUe 
aSSURacheV. See e.g. Fig. 10 iQ CaSOaQ-AXeUbach 
aQd HXggeO (2007). WhiOe SUecXUVRU\ ice-URcNfaOO 
acWiYiW\ Pa\ ceUWaiQO\ be iQWeUPiWWeQWO\ SUeVeQW, Whe 
high ViPiOaUiW\ Rf Whe SUecXUVRU\ WUaQVieQW VigQaOV aQd 
WheiU UeOiabOe iQcUeaVe iQ eYeQW fUeTXeQc\ iV PRUe 
cRQViVWeQW ZiWh a VXb- RU iQWUa-gOaciaO VRXUce. 

 


