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k Paper IF Citations

213 yourLbillionLpeopleLfacingLsevereLwaterLscarcityaLScienceaAdvancesYL2016YLeYLedhccfef 14.3 1901

212 TheLwaterLfootprintLofLhumanityaLProceedingsaofatheaNationalaAcademyaofaSciencesaofatheaUniteda
StatesaofaAmericaYL2012YLdclYLfefeZj 11.5 1223

211 TheLgreenYLblueLandLgreyLwaterLfootprintLofLcropsLandLderivedLcropLproductsaLHydrologyaandaEartha
SystemaSciencesYL2011YLdhYLdhjjZdicc 5.5 1055

210 WaterLfootprintsLofLnationsmLWaterLuseLbyLpeopleLasLaLfunctionLofLtheirLconsumptionLpatternaLWatera
ResourcesaManagementYL2006YLedYLfhZgk 3.7 766

209 tLzlobalLtssessmentLofLtheLWaterLyootprintLofLyarmLtnimalLʼroductsaLEcosystemsYL2012YLdhYLgcdZgdh 3.9 608

208 HumanitySsLunsustainableLenvironmentalLfootprintaLScienceYL2014YLfggYLdddgZj 33.3 578

207 zlobalLmonthlyLwaterLscarcitymLblueLwaterLfootprintsLversusLblueLwaterLavailabilityaLPLoSaONEYL2012YL
jYLefeikk 3.7 559

206 TheLwaterLfootprintLofLbioenergyaLProceedingsaofatheaNationalaAcademyaofaSciencesaofatheaUniteda
StatesaofaAmericaYL2009YLdciYLdcedlZef 11.5 529

205
TheLwaterLfootprintLofLcottonLconsumptionmLtnLassessmentLofLtheLimpactLofLworldwideL
consumptionLofLcottonLproductsLonLtheLwaterLresourcesLinLtheLcottonLproducingLcountriesaL
EcologicalaEconomicsYL2006YLicYLdkiZecf

5.6 442

204 zlobalisationLofLwaterLresourcesmLinternationalLvirtualLwaterLflowsLinLrelationLtoLcropLtradeaLGlobala
EnvironmentalaChangeYL2005YLdhYLghZhi 10.1 432

203 TheLwaterLfootprintLofLenergyLfromLbiomassmLtLquantitativeLassessmentLandLconsequencesLofLanL
increasingLshareLofLbioZenergyLinLenergyLsupplyaLEcologicalaEconomicsYL2009YLikYLdcheZdcic 5.6 300

202 TheLblueYLgreenLandLgreyLwaterLfootprintLofLriceLfromLproductionLandLconsumptionLperspectivesaL
EcologicalaEconomicsYL2011YLjcYLjglZjhk 5.6 284

201 WaterLsavingLthroughLinternationalLtradeLofLagriculturalLproductsaLHydrologyaandaEarthaSystema
SciencesYL2006YLdcYLghhZgik 5.5 265

200
TheLglobalLcomponentLofLfreshwaterLdemandLandLsupplymLanLassessmentLofLvirtualLwaterLflowsL
betweenLnationsLasLaLresultLofLtradeLinLagriculturalLandLindustrialLproductsaLWateraInternationalYL
2008YLffYLdlZfe

2.4 261

199 WaterLfootprintLscenariosLforLechcmLaLglobalLanalysisaLEnvironmentaInternationalYL2014YLigYLjdZke 12.9 239

198 tLglobalLandLhighZresolutionLassessmentLofLtheLgreenYLblueLandLgreyLwaterLfootprintLofLwheataL
HydrologyaandaEarthaSystemaSciencesYL2010YLdgYLdehlZdeji 5.5 232

197 HumanLappropriationLofLnaturalLcapitalmLtLcomparisonLofLecologicalLfootprintLandLwaterLfootprintL
analysisaLEcologicalaEconomicsYL2009YLikYLdlifZdljg 5.6 218
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196 WaterLfootprintLbenchmarksLforLcropLproductionmLtLfirstLglobalLassessmentaLEcologicalaIndicatorsYL
2014YLgiYLedgZeef 5.8 213

195 zlobalLzrayLWaterLyootprintLandLWaterLʼollutionL–evelsLRelatedLtoLtnthropogenicLNitrogenL–oadsL
toLyreshLWateraLEnvironmentalaScienceagamp;aTechnologyYL2015YLglYLdekicZk 10.3 203

194 TheLwaterLfootprintLofLcoffeeLandLteaLconsumptionLinLtheLNetherlandsaLEcologicalaEconomicsYL2007YL
igYLdclZddk 5.6 194

193 ʼastLandLfutureLtrendsLinLgreyLwaterLfootprintsLofLanthropogenicLnitrogenLandLphosphorusLinputsL
toLmajorLworldLriversaLEcologicalaIndicatorsYL2012YLdkYLgeZgl 5.8 178

192 TheLwaterLfootprintLofLpoultryYLporkLandLbeefmLtLcomparativeLstudyLinLdifferentLcountriesLandL
productionLsystemsaLWateraResourcesaandaIndustryYL2013YLdZeYLehZfi 4.5 167

191 TheLconsumptiveLwaterLfootprintLofLelectricityLandLheatmLaLglobalLassessmentaLEnvironmentala
Science:aWateraResearchaandaTechnologyYL2015YLdYLekhZelj 4.2 165

190 VirtualLversusLrealLwaterLtransfersLwithinLvhinaaLPhilosophicalaTransactionsaofatheaRoyalaSocietyaB:a
BiologicalaSciencesYL2006YLfidYLkfhZge 5.8 159

189 tLcritiqueLonLtheLwaterZscarcityLweightedLwaterLfootprintLinL–vtaLEcologicalaIndicatorsYL2016YLiiYLhigZhjf5.8 155

188 TheLwaterLfootprintLofLtheLxULforLdifferentLdietsaLEcologicalaIndicatorsYL2013YLfeYLdZk 5.8 153

187 TheLblueLwaterLfootprintLofLelectricityLfromLhydropoweraLHydrologyaandaEarthaSystemaSciencesYL2012
YLdiYLdjlZdkj 5.5 152

186 tssessingLwaterLfootprintLatLriverLbasinLlevelmLaLcaseLstudyLforLtheLHeiheLRiverLuasinLinLnorthwestL
vhinaaLHydrologyaandaEarthaSystemaSciencesYL2012YLdiYLejjdZejkd 5.5 150

185
WaterLyootprintLandL–ifeLvycleLtssessmentLasLapproachesLtoLassessLpotentialLimpactsLofLproductsL
onLwaterLconsumptionaL”eyLlearningLpointsLfromLpilotLstudiesLonLteaLandLmargarineaLJournalaofa
CleaneraProductionYL2012YLffYLdhhZdii

10.3 147

184 ʼhysicalLwaterLscarcityLmetricsLforLmonitoringLprogressLtowardsLSwzLtargetLiagmLtnLevaluationLofL
indicatorLiagaeLN–evelLofLwaterLstressNaLScienceaofatheaTotalaEnvironmentYL2018YLidfZidgYLedkZefe 10.2 146

183 StrategicLimportanceLofLgreenLwaterLinLinternationalLcropLtradeaLEcologicalaEconomicsYL2010YLilYLkkjZklg5.6 146

182 uiofuelLscenariosLinLaLwaterLperspectivemLTheLglobalLblueLandLgreenLwaterLfootprintLofLroadL
transportLinLecfcaLGlobalaEnvironmentalaChangeYL2012YLeeYLjigZjjh 10.1 145

181 zlobalLtnthropogenicLʼhosphorusL–oadsLtoLyreshwaterLandLtssociatedLzreyLWaterLyootprintsLandL
WaterLʼollutionL–evelsmLtLHighZResolutionLzlobalLStudyaLWateraResourcesaResearchYL2018YLhgYLfghZfhk 5.4 145

180 xnvironmentalLfootprintLfamilyLtoLaddressLlocalLtoLplanetaryLsustainabilityLandLdeliverLonLtheLSwzsaL
ScienceaofatheaTotalaEnvironmentYL2019YLilfYLdffige 10.2 144

179 TheLeconomicLimpactLofLrestrictedLwaterLsupplymLaLcomputableLgeneralLequilibriumLanalysisaLWatera
ResearchYL2007YLgdYLdjllZkdf 12.5 143

(2007-2014)
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178 WaterLyootprintLtssessmentmLxvolvementLofLaLNewLResearchLyieldaLWateraResourcesaManagementYL
2017YLfdYLfcidZfckd 3.7 141

177 WtTxRaLyreshLwaterLgoesLglobalaLScienceYL2015YLfglYLgjkZl 33.3 140

176 UrbanLwaterLsecuritymLtLreviewaLEnvironmentalaResearchaLettersYL2018YLdfYLchfcce 6.2 136

175 vomplementaritiesLofLwaterZfocusedLlifeLcycleLassessmentLandLwaterLfootprintLassessmentaL
EnvironmentalaScienceagamp;aTechnologyYL2013YLgjYLddleiZj 10.3 132

174 zreenLandLblueLwaterLfootprintLreductionLinLirrigatedLagriculturemLeffectLofLirrigationLtechniquesYL
irrigationLstrategiesLandLmulchingaLHydrologyaandaEarthaSystemaSciencesYL2015YLdlYLgkjjZgkld 5.5 130

173 vorporateLWaterLyootprintLtccountingLandL’mpactLtssessmentmLTheLvaseLofLtheLWaterLyootprintLofL
aLSugarZvontainingLvarbonatedLueverageaLWateraResourcesaManagementYL2011YLehYLjedZjgd 3.7 123

172 TheLpotentialLforLsnowLtoLsupplyLhumanLwaterLdemandLinLtheLpresentLandLfutureaLEnvironmentala
ResearchaLettersYL2015YLdcYLddgcdi 6.2 119

171
TheLeffectLofLinterZannualLvariabilityLofLconsumptionYLproductionYLtradeLandLclimateLonLcropZrelatedL
greenLandLblueLwaterLfootprintsLandLinterZregionalLvirtualLwaterLtrademLtLstudyLforLvhinaL
TdljkZecckUaLWateraResearchYL2016YLlgYLjfZkh

12.5 115

170 ’ncreasingLpressureLonLfreshwaterLresourcesLdueLtoLterrestrialLfeedLingredientsLforLaquacultureL
productionaLScienceaofatheaTotalaEnvironmentYL2015YLhfiYLkgjZkhj 10.2 113

169 –imitsLtoLtheLworldSsLgreenLwaterLresourcesLforLfoodYLfeedYLfiberYLtimberYLandLbioenergyaL
ProceedingsaofatheaNationalaAcademyaofaSciencesaofatheaUnitedaStatesaofaAmericaYL2019YLddiYLgklfZgklk 11.5 109

168 TheLwaterLfootprintLofLsweetenersLandLbioZethanolaLEnvironmentaInternationalYL2012YLgcYLeceZedd 12.9 109

167 TheLwaterLfootprintsLofL oroccoLandLtheLNetherlandsmLzlobalLwaterLuseLasLaLresultLofLdomesticL
consumptionLofLagriculturalLcommoditiesaLEcologicalaEconomicsYL2007YLigYLdgfZdhd 5.6 109

166 zoingLagainstLtheLflowmLtLcriticalLanalysisLofLinterZstateLvirtualLwaterLtradeLinLtheLcontextLofL’ndiaâ��sL
NationalLRiverL–inkingLʼrogramaLPhysicsaandaChemistryaofatheaEarthYL2009YLfgYLeidZeil 3 107

165 TheLexternalLwaterLfootprintLofLtheLNetherlandsmLzeographicallyZexplicitLquantificationLandLimpactL
assessmentaLEcologicalaEconomicsYL2009YLilYLkeZle 5.6 106

164 TheLwaterLfootprintLofL’ndonesianLprovincesLrelatedLtoLtheLconsumptionLofLcropLproductsaL
HydrologyaandaEarthaSystemaSciencesYL2010YLdgYLddlZdek 5.5 104

163 ReductionistLandLintegrativeLresearchLapproachesLtoLcomplexLwaterLsecurityLpolicyLchallengesaL
GlobalaEnvironmentalaChangeYL2016YLflYLdgfZdhg 10.1 102

162 TheLaddedLvalueLofLwaterLfootprintLassessmentLforLnationalLwaterLpolicymLaLcaseLstudyLforL oroccoaL
PLoSaONEYL2014YLlYLelljch 3.7 100

161 TheLwaterLneededLforL’taliansLtoLeatLpastaLandLpizzaaLAgriculturalaSystemsYL2010YLdcfYLfhdZfic 6.1 98
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160 ’nterZLandLintraZannualLvariationLofLwaterLfootprintLofLcropsLandLblueLwaterLscarcityLinLtheLYellowL
RiverLbasinLTdlidâ��ecclUaLAdvancesainaWateraResourcesYL2016YLkjYLelZgd 4.7 96

159 ʼotentialLwaterLsavingLthroughLchangesLinLxuropeanLdietsaLEnvironmentaInternationalYL2013YLidYLghZhi 12.9 96

158 xvolvingLwaterLscienceLinLtheLtnthropoceneaLHydrologyaandaEarthaSystemaSciencesYL2014YLdkYLfdlZffe 5.5 96

157 SensitivityLandLuncertaintyLinLcropLwaterLfootprintLaccountingmLaLcaseLstudyLforLtheLYellowLRiverL
basinaLHydrologyaandaEarthaSystemaSciencesYL2014YLdkYLeedlZeefg 5.5 94

156 TheLhiddenLwaterLresourceLuseLbehindLmeatLandLdairyaLAnimalaFrontiersYL2012YLeYLfZk 5.5 94

155 SustainableYLefficientYLandLequitableLwaterLusemLtheLthreeLpillarsLunderLwiseLfreshwaterLallocationaL
WileyaInterdisciplinaryaReviews:aWaterYL2014YLdYLfdZgc 5.7 91

154 ReviewLandLclassificationLofLindicatorsLofLgreenLwaterLavailabilityLandLscarcityaLHydrologyaandaEartha
SystemaSciencesYL2015YLdlYLghkdZgick 5.5 87

153 TheLzlobalLwimensionLofLWaterLzovernancemLWhyLtheLRiverLuasinLtpproachL’sLNoL–ongerLSufficientL
andLWhyLvooperativeLtctionLatLzlobalL–evelL’sLNeededaLWateraiSwitzerlandkYL2011YLfYLedZgi 3 83

152 WaterLscarcityLalleviationLthroughLwaterLfootprintLreductionLinLagriculturemLTheLeffectLofLsoilL
mulchingLandLdripLirrigationaLScienceaofatheaTotalaEnvironmentYL2019YLihfYLegdZehe 10.2 83

151 TheLwaterLfootprintLofLsecondZgenerationLbioenergymLtLcomparisonLofLbiomassLfeedstocksLandL
conversionLtechniquesaLJournalaofaCleaneraProductionYL2017YLdgkYLhjdZhke 10.3 75

150 TheLWaterLyootprintLofL odernLvonsumerLSociety 75

149 vountryZspecificLdietaryLshiftsLtoLmitigateLclimateLandLwaterLcrisesaLGlobalaEnvironmentalaChangeYL
2020YLieYLdcdlei 10.1 75

148 TheLwaterLfootprintLofLTunisiaLfromLanLeconomicLperspectiveaLEcologicalaIndicatorsYL2015YLheYLfddZfdl 5.8 74

147 TheLwaterLfootprintLofLsoyLmilkLandLsoyLburgerLandLequivalentLanimalLproductsaLEcologicala
IndicatorsYL2012YLdkYLfleZgce 5.8 72

146 WhyLareLdecisionsLinLfloodLdisasterLmanagementLsoLpoorlyLsupportedLbyLinformationLfromLfloodL
modelsraLEnvironmentalaModellingaandaSoftwareYL2014YLhfYLhfZid 5.2 67

145 vonsumptiveLwaterLfootprintLandLvirtualLwaterLtradeLscenariosLforLvhinaLZLWithLaLfocusLonLcropL
productionYLconsumptionLandLtradeaLEnvironmentaInternationalYL2016YLlgYLeddZeef 12.9 66

144
TheLblueLwaterLfootprintLofLtheLworldSsLartificialLreservoirsLforLhydroelectricityYLirrigationYL
residentialLandLindustrialLwaterLsupplyYLfloodLprotectionYLfishingLandLrecreationaLAdvancesainaWatera
ResourcesYL2018YLddfYLekhZelg

4.7 62

143 TheLwaterLfootprintLofLtourismLinLSpainaLTourismaManagementYL2014YLgcYLlcZdcd 10.8 62

(2014-2016)
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142 SustainabilityLofLtheLwaterLfootprintLofLtheLSpanishLporkLindustryaLEcologicalaIndicatorsYL2015YLhjYLgihZgjg5.8 61

141 yutureLelectricitymLTheLchallengeLofLreducingLbothLcarbonLandLwaterLfootprintaLScienceaofatheaTotala
EnvironmentYL2016YLhilZhjcYLdekeZdekk 10.2 61

140 tttributionLofLchangesLinLtheLwaterLbalanceLofLaLtropicalLcatchmentLtoLlandLuseLchangeLusingLtheL
SWtTLmodelaLHydrologicalaProcessesYL2017YLfdYLecelZecgc 3.3 60

139  itigatingLtheLWaterLyootprintLofLxxportLvutLylowersLfromLtheL–akeLNaivashaLuasinYL”enyaaLWatera
ResourcesaManagementYL2012YLeiYLfjehZfjge 3.7 60

138 xffectLofLdifferentLuncertaintyLsourcesLonLtheLskillLofLdcLdayLensembleLlowLflowLforecastsLforLtwoL
hydrologicalLmodelsaLWateraResourcesaResearchYL2013YLglYLgcfhZgchf 5.4 59

137 SustainabilityLofLnationalLconsumptionLfromLaLwaterLresourcesLperspectivemLTheLcaseLstudyLforL
yranceaLEcologicalaEconomicsYL2013YLkkYLdffZdgj 5.6 58

136 TheLwaterLfootprintLofLbiofuelZbasedLtransportaLEnergyaandaEnvironmentalaScienceYL2011YLgYLeihk 35.4 58

135 SustainabilityYLxfficiencyLandLxquitabilityLofLWaterLvonsumptionLandLʼollutionLinL–atinLtmericaLandL
theLvaribbeanaLSustainabilityYL2015YLjYLeckiZedde 3.6 56

134 HighZResolutionLWaterLyootprintsLofLʼroductionLofLtheLUnitedLStatesaLWateraResourcesaResearchYL
2018YLhgYLeekkZefdi 5.4 55

133 HydrologicalLresponseLtoLfutureLlandZuseLchangeLandLclimateLchangeLinLaLtropicalLcatchmentaL
HydrologicalaSciencesaJournalYL2018YLifYLdfikZdfkh 3.5 53

132 TowardsLQuantificationLofLtheLWaterLyootprintLofLʼapermLtLyirstLxstimateLofLitsLvonsumptiveL
vomponentaLWateraResourcesaManagementYL2012YLeiYLjffZjgl 3.7 53

131
ReplyLtoLʼfisterLandLHellwegmLWaterLfootprintLaccountingYLimpactLassessmentYLandLlifeZcycleL
assessmentaLProceedingsaofatheaNationalaAcademyaofaSciencesaofatheaUnitedaStatesaofaAmericaYL2009YL
dciYLxddg

11.5 53

130 TheLblueLandLgreyLwaterLfootprintLofLconstructionLmaterialsmLSteelYLcementLandLglassaLWatera
ResourcesaandaIndustryYL2018YLdlYLdZde 4.5 52

129 ’mportedLwaterLriskmLtheLcaseLofLtheLU”aLEnvironmentalaResearchaLettersYL2016YLddYLchhcce 6.2 51

128 yeedbackLmechanismsLbetweenLwaterLavailabilityLandLwaterLuseLinLaLsemiZaridLriverLbasinmLtL
spatiallyLexplicitLmultiZagentLsimulationLapproachaLEnvironmentalaModellingaandaSoftwareYL2010YLehYLgffZggf5.2 48

127 Today˚…sLvirtualLwaterLconsumptionLandLtradeLunderLfutureLwaterLscarcityaLEnvironmentalaResearcha
LettersYL2014YLlYLcjgccj 6.2 46

126 ʼotentialLofLUsingLRemoteLSensingLTechniquesLforLzlobalLtssessmentLofLWaterLyootprintLofLvropsaL
RemoteaSensingYL2010YLeYLddjjZddli 5 46

125 –andYLwaterLandLcarbonLfootprintsLofLcircularLbioenergyLproductionLsystemsaLRenewableaanda
SustainableaEnergyaReviewsYL2019YLdddYLeegZefh 16.2 45
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124 TheLskillLofLseasonalLensembleLlowZflowLforecastsLinLtheL oselleLRiverLforLthreeLdifferentL
hydrologicalLmodelsaLHydrologyaandaEarthaSystemaSciencesYL2015YLdlYLejhZeld 5.5 45

123 tssessmentLofLRoughnessL–engthLSchemesL’mplementedLwithinLtheLNoahL–andLSurfaceL odelLforL
HighZtltitudeLRegionsaLJournalaofaHydrometeorologyYL2014YLdhYLledZlfj 3.7 44

122 ʼantaLRheiLecdfâ��ecdhmLglobalLperspectivesLonLhydrologyYLsocietyLandLchangeaLHydrologicalaSciencesa
JournalYL2016YLdZdk 3.5 44

121 WaterYLxnergyYLandLvarbonLyootprintsLofLuioethanolLfromLtheLUaSaLandLurazilaLEnvironmentalaSciencea
gamp;aTechnologyYL2018YLheYLdghckZdghdk 10.3 43

120 TheLblueLwaterLfootprintLandLlandLuseLofLbiofuelsLfromLalgaeaLWateraResourcesaResearchYL2014YLhcYLkhglZkhif5.4 42

119 tugmentationsLtoLtheLNoahL odelLʼhysicsLforLtpplicationLtoLtheLYellowLRiverLSourceLtreaaLʼartL’mL
SoilLWaterLylowaLJournalaofaHydrometeorologyYL2015YLdiYLeihlZeiji 3.7 41

118
xstimationLofLhumanZinducedLchangesLinLterrestrialLwaterLstorageLthroughLintegrationLofLzRtvxL
satelliteLdetectionLandLhydrologicalLmodelingmLtLcaseLstudyLofLtheLYangtzeLRiverLbasinaLWatera
ResourcesaResearchYL2015YLhdYLkglgZkhdi

5.4 41

117 ’nformingLNationalLyoodLandLWaterLSecurityLʼolicyLthroughLWaterLyootprintLtssessmentmLtheLvaseL
ofL’ranaLWateraiSwitzerlandkYL2017YLlYLkfd 3 40

116 zreenZblueLwaterLaccountingLinLaLsoilLwaterLbalanceaLAdvancesainaWateraResourcesYL2019YLdelYLddeZddj 4.7 39

115 TrendsLandLspatialLvariationLinLwaterLandLlandLfootprintsLofLmeatLandLmilkLproductionLsystemsLinL
”enyaaLAgriculturenaEcosystemsaandaEnvironmentYL2015YLechYLfiZgj 5.7 39

114 TheLwaterLfootprintLofLwoodLforLlumberYLpulpYLpaperYLfuelLandLfirewoodaLAdvancesainaWatera
ResourcesYL2017YLdcjYLglcZhcd 4.7 38

113 VirtualLwaterLtradeLpatternsLinLrelationLtoLenvironmentalLandLsocioeconomicLfactorsmLtLcaseLstudyL
forLTunisiaaLScienceaofatheaTotalaEnvironmentYL2018YLidfZidgYLekjZelj 10.2 37

112 WaterYLlandLandLcarbonLfootprintsLofLsheepLandLchickenLmeatLproducedLinLTunisiaLunderLdifferentL
farmingLsystemsaLEcologicalaIndicatorsYL2017YLjjYLfcgZfdf 5.8 35

111 NationalLwaterYLfoodYLandLtradeLmodelingLframeworkmLTheLcaseLofLxgyptaLScienceaofatheaTotala
EnvironmentYL2018YLiflYLgkhZgli 10.2 35

110 WaterLyootprintLtssessmentLTWytULforLbetterLwaterLgovernanceLandLsustainableLdevelopmentaL
WateraResourcesaandaIndustryYL2013YLdZeYLdZi 4.5 35

109 tugmentationsLtoLtheLNoahL odelLʼhysicsLforLtpplicationLtoLtheLYellowLRiverLSourceLtreaaLʼartL’’mL
TurbulentLHeatLyluxesLandLSoilLHeatLTransportaLJournalaofaHydrometeorologyYL2015YLdiYLeijjZeilg 3.7 34

108
zreyLwaterLfootprintLreductionLinLirrigatedLcropLproductionmLeffectLofLnitrogenLapplicationLrateYL
nitrogenLformYLtillageLpracticeLandLirrigationLstrategyaLHydrologyaandaEarthaSystemaSciencesYL2018YL
eeYLfeghZfehl

5.5 34

107 ShiftingLtoLecologicalLengineeringLinLfloodLmanagementmL’ntroducingLnewLuncertaintiesLinLtheL
developmentLofLaLuuildingLwithLNatureLpilotLprojectaLEnvironmentalaScienceaandaPolicyYL2012YLeeYLkhZll 6.2 34

(2012-2015)
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106 WaterLyootprintLandLVirtualLWaterLTradeLofLurazilaLWateraiSwitzerlandkYL2016YLkYLhdj 3 34

105
uenchmarkLlevelsLforLtheLconsumptiveLwaterLfootprintLofLcropLproductionLforLdifferentL
environmentalLconditionsmLaLcaseLstudyLforLwinterLwheatLinLvhinaaLHydrologyaandaEarthaSystema
SciencesYL2016YLecYLghgjZghhl

5.5 33

104 TheLblueLwaterLfootprintLofLurbanLgreenLspacesmLtnLexampleLforLtdelaideYLtustraliaaLLandscapeaanda
UrbanaPlanningYL2019YLdlcYLdcfidf 7.7 32

103 TheLeffectLofLmodellingLexpertLknowledgeLandLuncertaintyLonLmulticriteriaLdecisionLmakingmLaLriverL
managementLcaseLstudyaLEnvironmentalaScienceaandaPolicyYL2010YLdfYLeelZefk 6.2 32

102 SustainabilityLofLtheLblueLwaterLfootprintLofLcropsaLAdvancesainaWateraResourcesYL2020YLdgfYLdcfijl 4.7 29

101 WaterLscarcityLandLfishLimperilmentLdrivenLbyLbeefLproductionaLNatureaSustainabilityYL2020YLfYLfdlZfek 22.1 29

100 WaterLconservationLthroughLtrademLtheLcaseLofL”enyaaLWateraInternationalYL2014YLflYLghdZgik 2.4 29

99 tnalysisLofLlongZtermLterrestrialLwaterLstorageLvariationsLinLtheLYangtzeLRiverLbasinaLHydrologyaanda
EarthaSystemaSciencesYL2013YLdjYLdlkhZeccc 5.5 29

98  itigatingLtheLRiskLofLxxtremeLWaterLScarcityLandLwependencymLTheLvaseLofL“ordanaLWatera
iSwitzerlandkYL2015YLjYLhjchZhjfc 3 28

97 tssessmentLofLuncertaintiesLinLexpertLknowledgeYLillustratedLinLfuzzyLruleZbasedLmodelsaLEcologicala
ModellingYL2010YLeedYLdeghZdehd 3 28

96 tnL’ntegratedLtpproachLTowardsLtssessingLtheLValueLofLWatermLtLvaseLStudyLonLtheLZambeziLuasinaL
IntegratedaAssessment:aanaInternationalaJournalYL2001YLeYLdllZeck 28

95 UrbanLWaterLSecurityLwashboardmLSystemsLtpproachLtoLvharacterizingLtheLWaterLSecurityLofLvitiesaL
JournalaofaWateraResourcesaPlanningaandaManagementaoaASCEYL2018YLdggYLcgcdkcjh 2.8 28

94
 arginalLcostLcurvesLforLwaterLfootprintLreductionLinLirrigatedLagriculturemLguidingLaLcostZeffectiveL
reductionLofLcropLwaterLconsumptionLtoLaLpermitLorLbenchmarkLlevelaLHydrologyaandaEarthaSystema
SciencesYL2017YLedYLfhcjZfheg

5.5 27

93 vomputerZsupportedLgamesLandLroleLplaysLinLteachingLwaterLmanagementaLHydrologyaandaEartha
SystemaSciencesYL2012YLdiYLelkhZellg 5.5 27

92
weterminingL’rrigatedLtreasLandLQuantifyingLulueLWaterLUseLinLxuropeLUsingLRemoteLSensingL
 eteosatLSecondLzenerationLT SzULproductsLandLzlobalL–andLwataLtssimilationLSystemLTz–wtSUL
wataaLPhotogrammetricaEngineeringaandaRemoteaSensingYL2012YLjkYLkidZkjf

1.6 27

91 tppreciationLofLwatermLfourLperspectivesaLWateraPolicyYL2000YLdYLichZiee 1.6 27

90 TreenutsLandLgroundnutsLinLtheLxtTZ–ancetLreferenceLdietmLvoncernsLregardingLsustainableLwaterL
useaLGlobalaFoodaSecurityYL2020YLegYLdccfhj 8.3 26

89 ReplyLtoLRidouttLandLHuangmLyromLwaterLfootprintLassessmentLtoLpolicyaLProceedingsaofatheaNationala
AcademyaofaSciencesaofatheaUnitedaStatesaofaAmericaYL2012YLdclYLxdgehZxdgeh 11.5 26
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88 UrbanLconsumptionLofLmeatLandLmilkLandLitsLgreenLandLblueLwaterLfootprintsZʼatternsLinLtheLdlkcsL
andLecccsLforLNairobiYL”enyaaLScienceaofatheaTotalaEnvironmentYL2017YLhjlYLjkiZjli 10.2 25

87 TheLgreyLwaterLfootprintLofLhumanLandLveterinaryLpharmaceuticalsaLWateraResearchaXYL2020YLjYLdcccgg 8.1 24

86 vappingLHumanLWaterLyootprintsLinLtheLWorldSsLRiverLuasinsaLEarthhsaFutureYL2020YLkYLeecdlxyccdfif 7.9 24

85 WaterLresourcesLconservationLandLnitrogenLpollutionLreductionLunderLglobalLfoodLtradeLandL
agriculturalLintensificationaLScienceaofatheaTotalaEnvironmentYL2018YLiffYLdhldZdicd 10.2 24

84 TheLsustainabilityLofLaLsingleLactivityYLproductionLprocessLorLproductaLEcologicalaIndicatorsYL2015YLhjYLkeZkg5.8 24

83 WaterLforLmaizeLforLpigsLforLporkmLtnLanalysisLofLinterZprovincialLtradeLinLvhinaaLWateraResearchYL
2019YLdiiYLddhcjg 12.5 23

82
TradeZoffLbetweenLblueLandLgreyLwaterLfootprintLofLcropLproductionLatLdifferentLnitrogenL
applicationLratesLunderLvariousLfieldLmanagementLpracticesaLScienceaofatheaTotalaEnvironmentYL2018YL
ieiYLlieZljc

10.2 23

81 tnalysingLtheLcascadesLofLuncertaintyLinLfloodLdefenceLprojectsmLHowLâ��notLknowingLenoughâ��LisL
relatedLtoLâ��knowingLdifferentlyâ��aLGlobalaEnvironmentalaChangeYL2014YLegYLfjfZfkk 10.1 23

80 WaterLforLanimalLproductsmLaLblindLspotLinLwaterLpolicyaLEnvironmentalaResearchaLettersYL2014YLlYLcldccf 6.2 23

79
’mpactsLofLclimateLchangeLonLtheLseasonalityLofLlowLflowsLinLdfgLcatchmentsLinLtheLRiverLRhineL
basinLusingLanLensembleLofLbiasZcorrectedLregionalLclimateLsimulationsaLHydrologyaandaEarthaSystema
SciencesYL2013YLdjYLgegdZgehj

5.5 23

78 TheLwaterLfootprintLofLwaterLconservationLusingLshadeLballsLinLvaliforniaaLNatureaSustainabilityYL
2018YLdYLfhkZfic 22.1 22

77 tpplicationLofLaLRemoteLSensingL ethodLforLxstimatingL onthlyLulueLWaterLxvapotranspirationLinL
’rrigatedLtgricultureaLRemoteaSensingYL2014YLiYLdccffZdcchc 5 22

76 ReducingLfoodLwasteLandLchangingLcroppingLpatternsLtoLreduceLwaterLconsumptionLandLpollutionL
inLcerealLproductionLinL’ranaLJournalaofaHydrologyYL2020YLhkiYLdegkkd 6 22

75 ’dentificationLofLappropriateLlagsLandLtemporalLresolutionsLforLlowLflowLindicatorsLinLtheLRiverL
RhineLtoLforecastLlowLflowsLwithLdifferentLleadLtimesaLHydrologicalaProcessesYL2013YLejYLejgeZejhk 3.3 21

74 tttributionLofLchangesLinLstreamLflowLtoLlandLuseLchangeLandLclimateLchangeLinLaLmesoscaleL
tropicalLcatchmentLinL“avaYL’ndonesiaL2017YLgkYLddgfZddhh 20

73 UnderZcanopyLturbulenceLandLrootLwaterLuptakeLofLaLTibetanLmeadowLecosystemLmodeledLbyL
NoahZ ʼaLWateraResourcesaResearchYL2015YLhdYLhjfhZhjhh 5.4 20

72 TheLwaterLfootprintLofLindustryL2015YLeedZehg 19

71 ’mpactsLofLNoahLmodelLphysicsLonLcatchmentZscaleLrunoffLsimulationsaLJournalaofaGeophysicala
ResearchaD:aAtmospheresYL2016YLdedYLkcjZkfe 4.4 19

(2016-2017)
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70 ’nfluenceLofLinternalLvariabilityLonLpopulationLexposureLtoLhydroclimaticLchangesaLEnvironmentala
ResearchaLettersYL2017YLdeYLcggccj 6.2 18

69 ulueLwaterLfootprintLlinkedLtoLnationalLconsumptionLandLinternationalLtradeLisLunsustainableaL
NatureaFoodYL2020YLdYLjleZkcc 14.4 18

68 WaterLproductivityLbenchmarksmLTheLcaseLofLmaizeLandLsoybeanLinLNebraskaaLAgriculturalaWatera
ManagementYL2020YLefgYLdcidee 5.9 17

67 TheLblueYLgreenLandLgreyLwaterLfootprintLofLriceLfromLbothLaLproductionLandLconsumptionL
perspectiveL2010YLedlZehc 17

66 WaterZsavingLagricultureLcanLdeliverLdeepLwaterLcutsLforLvhinaaLResourcesnaConservationaanda
RecyclingYL2020YLdhgYLdcghjk 11.9 17

65  onthlyLblueLwaterLfootprintLcapsLinLaLriverLbasinLtoLachieveLsustainableLwaterLconsumptionmLTheL
roleLofLreservoirsaLScienceaofatheaTotalaEnvironmentYL2019YLihcYLkldZkll 10.2 17

64  eatLandLmilkLproductionLscenariosLandLtheLassociatedLlandLfootprintLinL”enyaaLAgriculturalaSystems
YL2016YLdghYLigZjh 6.1 16

63 ʼotentialLwaterLsupplyLofLaLsmallLreservoirLandLalluvialLaquiferLsystemLinLsouthernLZimbabweaL
PhysicsaandaChemistryaofatheaEarthYL2008YLffYLiffZifl 3 16

62 valculationLmethodsLtoLassessLtheLvalueLofLupstreamLwaterLflowsLandLstorageLasLaLfunctionLofL
downstreamLbenefitsaLPhysicsaandaChemistryaofatheaEarthYL2002YLejYLljjZlke 3 16

61 ReduceLblueLwaterLscarcityLandLincreaseLnutritionalLandLeconomicLwaterLproductivityLthroughL
changingLtheLcroppingLpatternLinLaLcatchmentaLJournalaofaHydrologyYL2020YLhkkYLdehcki 6 14

60 WaterLproductivityLinLmeatLandLmilkLproductionLinLtheLUSLfromLdlicLtoLecdiaLEnvironmenta
InternationalYL2019YLdfeYLdchckg 12.9 14

59
tpplicationLandLrecalibrationLofLsoilLwaterLretentionLpedotransferLfunctionsLinLaLtropicalLupstreamL
catchmentmLcaseLstudyLinLuengawanLSoloYL’ndonesiaaLJournalaofaHydrologyaandaHydromechanicsYL2017
YLihYLfcjZfec

2.1 14

58 TheLWaterLyootprintLofLyoodLtidaLSustainabilityYL2015YLjYLigfhZighi 3.6 14

57 welineatingLtheL odelZStakeholderLzapmLyramingLʼerceptionsLtoLtnalyseLtheL’nformationL
RequirementLinLRiverL anagementaLWateraResourcesaManagementYL2009YLefYLdgefZdggh 3.7 14

56
TheLeffectLofLdifferentLagriculturalLmanagementLpracticesLonLirrigationLefficiencyYLwaterLuseL
efficiencyLandLgreenLandLblueLwaterLfootprintaLFrontiersaofaAgriculturalaScienceaandaEngineeringYL
2017YLgYLdkh

1.7 14

55 xuropeanLWaterLyootprintLScenariosLforLechcaLWateraiSwitzerlandkYL2016YLkYLeei 3 14

54 xffectsLofLRoughnessL–engthLʼarameterizationsLonLRegionalZScaleL–andLSurfaceL odelingLofLtlpineL
zrasslandsLinLtheLYangtzeLRiverLuasinaLJournalaofaHydrometeorologyYL2016YLdjYLdcilZdckh 3.7 13

53 WaterLsustainabilityLofLinvestorsmLwevelopmentLandLapplicationLofLanLassessmentLframeworkaL
JournalaofaCleaneraProductionYL2018YLeceYLigeZigk 10.3 13
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52 tdaptingLtoLclimateLchangemLaLcomparisonLofLtwoLstrategiesLforLdikeLheighteningaLNaturalaHazardsYL
2008YLgjYLedjZeek 3 13

51 y–óówL tNtzx xNTL’NLTHxL–óWxRL’Nvó tT’LR’VxRLutS’NYL óZt u’QUxmLTWóL
t–TxRNtT’VxSdaLJournalaofatheaAmericanaWateraResourcesaAssociationYL2005YLgdYLicjZidl 2.1 13

50 vhangingLglobalLcroppingLpatternsLtoLminimizeLnationalLblueLwaterLscarcityaLHydrologyaandaEartha
SystemaSciencesYL2020YLegYLfcdhZfcfd 5.5 12

49 tLriverLbasinLasLaLcommonZpoolLresourcemLtLcaseLstudyLforLtheL“aguaribeLbasinLinLtheLsemiZaridL
NortheastLofLurazilaLInternationalaJournalaofaRiveraBasinaManagementYL2009YLjYLfghZfhf 1.7 12

48 wownstreamnessmLtLvonceptLtoLtnalyzeLuasinLvlosureaLJournalaofaWateraResourcesaPlanningaanda
ManagementaoaASCEYL2011YLdfjYLgcgZgdd 2.8 12

47 StrategicLdesignLandLfinanceLofLrainwaterLharvestingLtoLcostZeffectivelyLmeetLlargeZscaleLurbanL
waterLinfrastructureLneedsaLWateraResearchYL2020YLdkgYLddicif 12.5 12

46 uótRwZ’NV’TxwLRxV’xWmLQuantifyingLwaterLuseLinLruminantLproductionaLJournalaofaAnimalaScienceYL
2017YLlhYLeccd 0.7 11

45 TheLxnvironmentalLyootprintLofLTransportLbyLvarLUsingLRenewableLxnergyaLEarthhsaFutureYL2020YLkYLeecdlxyccdgek7.9 11

44 xxpectedLincreaseLinLstapleLcropLimportsLinLwaterZscarceLcountriesLin´ echcaLWateraResearchaXYL2018YL
dYLdccccd 8.1 11

43 WaterLandL–andLyootprintsLandLxconomicLʼroductivityLasLyactorsLinL–ocalLvropLvhoicemLTheLvaseLofL
SilkLinL alawiaLWateraiSwitzerlandkYL2017YLlYLkce 3 10

42 RankingLWaterLTransparencyLofLwutchLStockZ–istedLvompaniesaLSustainabilityYL2015YLjYLgfgdZgfhl 3.6 10

41
tpplicationLofLmultiZagentLsimulationLtoLevaluateLtheLinfluenceLofLreservoirLoperationLstrategiesLonL
theLdistributionLofLwaterLavailabilityLinLtheLsemiZaridL“aguaribeLbasinYLurazilaLPhysicsaandaChemistrya
ofatheaEarthYL2012YLgjZgkYLdjfZdkd

3 10

40 TheLimpactLofLupstreamLwaterLabstractionsLonLreservoirLyieldmLtheLcaseLofLtheLórˆ‡sLReservoirLinL
urazilaLHydrologicalaSciencesaJournalYL2008YLhfYLkhjZkij 3.5 10

39 TheLWaterLyootprintmLTheLRelationLuetweenLHumanLvonsumptionLandLWaterLUseL2015YLfhZgk 9

38 tpplicationLofLanLinteractiveLwaterLsimulationLmodelLinLurbanLwaterLmanagementmLaLcaseLstudyLinL
tmsterdamaLWateraScienceaandaTechnologyYL2014YLjcYLdjelZfl 2.2 9

37 TheLwaterLvalueZflowLconceptaLPhysicsaandaChemistryaofatheaEarthYL2003YLekYLdjhZdke 3 9

36 TheLcontrolLversusLresilienceLrationaleLforLmanagingLsystemsLunderLuncertaintyaLEnvironmentala
ResearchaLettersYL2018YLdfYLdcfcce 6.2 9

35 zroundwaterLsavingLandLqualityLimprovementLbyLreducingLwaterLfootprintsLofLcropsLtoLbenchmarksL
levelsaLAdvancesainaWateraResourcesYL2018YLdedYLgkcZgld 4.7 9

(2018-2008)
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34 ReplyLtoL“ongschaapLetLalamLTheLwaterLfootprintLofL“atrophaLcurcasLunderLpoorLgrowingLconditionsaL
ProceedingsaofatheaNationalaAcademyaofaSciencesaofatheaUnitedaStatesaofaAmericaYL2009YLdciYLxddl 11.5 8

33 ResilienceL eetsLtheLWaterâ��xnergyâ��yoodLNexusmL appingLtheLResearchL–andscapeaLFrontiersaina
EnvironmentalaScienceYL2021YLlYL 4.8 8

32 TowardsLtheL’mprovementLofLulueLWaterLxvapotranspirationLxstimatesLbyLvombiningLRemoteL
SensingLandL odelLSimulationaLRemoteaSensingYL2014YLiYLjceiZjcgl 5 7

31 WaterLScarcityLinLtheLZambeziLuasinLinLtheL–ongZTermLyuturemLtLRiskLtssessmentaLIntegrateda
Assessment:aanaInternationalaJournalYL2003YLgYLdkhZecg 7

30 ʼhysicalLversusLvirtualLwaterLtransfersLtoLovercomeLlocalLwaterLshortagesmLtLcomparativeLanalysisL
ofLimpactsaLAdvancesainaWateraResourcesYL2021YLdgjYLdcfkdd 4.7 7

29
vanLcropLresiduesLprovideLfuelLforLfutureLtransportrL–imitedLglobalLresidueLbioethanolLpotentialsL
andLlargeLassociatedLlandYLwaterLandLcarbonLfootprintsaLRenewableaandaSustainableaEnergyaReviewsYL
2021YLdglYLdddgdj

16.2 7

28 SensitivityLofLStreamflowLvharacteristicsLtoLwifferentLSpatialL–andZUseLvonfigurationsLinLTropicalL
vatchmentaLJournalaofaWateraResourcesaPlanningaandaManagementaoaASCEYL2019YLdghYLcgcdlchg 2.8 6

27 vhinaSsLyoodLSupplyLSourcesLUnderLTradeLvonflictLWithLtheLUnitedLStatesLandL–imitedLwomesticL
–andLandLWaterLResourcesaLEarthhsaFutureYL2020YLkYLeececxyccdgke 7.9 6

26 yloodLdamageLreductionLbyLcompartmentalizationLofLaLdikeLringmLcomparingLtheLeffectivenessLofL
threeLstrategiesaLJournalaofaFloodaRiskaManagementYL2009YLeYLfdhZfed 3.1 6

25 –inkingLtheLxnvironmentalLʼressuresLofLvhinaSsLvapitalLwevelopmentLtoLzlobalLyinalLvonsumptionL
ofLtheLʼastLwecadesLandLintoLtheLyutureaLEnvironmentalaScienceagamp;aTechnologyYL2021YLhhYLigedZigel 10.3 6

24 uuildingLconsensusLonLwaterLuseLassessmentLofLlivestockLproductionLsystemsLandLsupplyLchainsmL
óutcomeLandLrecommendationsLfromLtheLytóL–xtʼLʼartnershipaLEcologicalaIndicatorsYL2021YLdegYLdcjfld5.8 6

23 zlobalLʼhosphorusL–ossesLfromLvroplandsLunderLyutureLʼrecipitationLScenariosaLEnvironmentala
Scienceagamp;aTechnologyYL2020YLhgYLdgjidZdgjjd 10.3 5

22 WaterLyootprintLtssessmentLinLSupplyLvhainsaLSpringeraSeriesainaSupplyaChainaManagementYL2017YLihZkh 0.9 5

21
ReplyLtoL aesLetLalamLtLglobalLestimateLofLtheLwaterLfootprintLofL“atrophaLcurcasLunderLlimitedLdataL
availabilityaLProceedingsaofatheaNationalaAcademyaofaSciencesaofatheaUnitedaStatesaofaAmericaYL2009YL
dciYLxddf

11.5 5

20 WaterLSecurityLofLNationsmLHowL’nternationalLTradeLtffectsLNationalLWaterLScarcityLandL
wependencyaLNATOaScienceaforaPeaceaandaSecurityaSeriesaC:aEnvironmentalaSecurityYL2009YLejZfi 0.3 5

19 WaterLsupplyLinLtheLlongLtermmLaLriskLassessmentaLPhysicsaandaChemistryaofatheaEarthYL2000YLehYLeedZeei 4

18 UncoveringLtheLoriginLofLambiguityLinLnatureZinclusiveLfloodLinfrastructureLprojectsaLEcologyaanda
SocietyYL2014YLdlYL 4.1 3

17 zlobalLfoodLandLtradeLdimensionsLofLgroundwaterLgovernanceL2017YLfhfZfii 3
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16 WaterLyootprintYLulueLWaterLScarcityYLandLxconomicLWaterLʼroductivityLofL’rrigatedLvropsLinL
ʼeshawarLuasinYLʼakistanaLWateraiSwitzerlandkYL2021YLdfYLdegl 3 3

15
ReplyLtoLvanLNoordwijkLandLxllisonmL oistureLrecyclingmL”eyLtoLassessLhydrologicalLimpactsLofLlandL
coverLchangesYLbutLnotLtoLquantifyLwaterLallocationLtoLcompetingLdemandsaLProceedingsaofathea
NationalaAcademyaofaSciencesaofatheaUnitedaStatesaofaAmericaYL2019YLddiYLkdcg

11.5 2

14 UncertaintyLanalysisLatLlargeLscalesmLlimitationsLandLsubjectivityLofLcurrentLpracticesZZaLwaterLqualityL
caseLstudyaLWateraScienceaandaTechnologyYL2007YLhiYLdZl 2.2 2

13 tnthropogenicLNitrogenL–oadsLtoLyreshwatermLtLHighZResolutionLzlobalLStudyL2020YLfcfZfdj 2

12 zreyLwaterLfootprintLreductionLinLirrigatedLcropLproductionmLeffectLofLnitrogenLapplicationLrateYL
nitrogenLformYLtillageLpracticeLandLirrigationLstrategy 2

11 WaterYLScarcityLofL2016YLdZh 1

10 WaterLforLbioenergymLtLzlobalLtnalysisilZkl 1

9 TheLWaterLyootprintLofLtnimalLʼroductsL2017YLedZfc 1

8 tnLintegratedLmodellingLapproachLtoLderiveLtheLgreyLwaterLfootprintLofLveterinaryLantibioticsaL
EnvironmentalaPollutionYL2021YLekkYLddjjgi 9.3 0

7 –ivestockLwaterLandLlandLproductivityLinL”enyaLandLtheirLimplicationsLforLfutureLresourceLuseaaL
HeliyonYL2022YLkYLeclcci 3.6 0

6 VolumeLversusLvalueLofLcropZrelatedLwaterLfootprintsLandLvirtualLwaterLflowsmLtLcaseLstudyLforLtheL
YellowLRiverLuasinaLJournalaofaHydrologyYL2022YLickYLdejijg 6 0

5 xUâ��sLbioethanolLpotentialLfromLwheatLstrawLandLmaizeLstoverLandLtheLenvironmentalLfootprintLofL
residueZbasedLbioethanolaLMitigationaandaAdaptationaStrategiesaforaGlobalaChangeYL2022YLejYLd 3.9 0

4  odelingLWaterLtvailabilitymLScalingL’ssuesL2001YLeghZehf

3 HowLdoL’nteractiveLyloodLSimulationL odelsL’nfluenceLwecisionZ akingrLtnLóbservationsZuasedL
xvaluationL ethodaLWateraiSwitzerlandkYL2019YLddYLegej 3

2 zlobalLyoodLTradeLandL–ocalLWaterLResourcesL2019YLliZddi

1 –ocalLwaterLmanagementLinLaLglobalLcontextaLAdvancesainaWateraResourcesYL2021YLdhhYLdcgcee 4.7
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