S-1. Climatic and physiographic data requirements for WetSpass model.
	Dataset
	Units (SI)
	Data Source
	Data Model/Version
	Initial Spatial Resolution
	Spatial Resolution for WetSpass Model
	Initial Temporal Resolution
	Temporal Resolution for WetSpass Model

	Precipitation
	mm
	Climatologies at High Resolution for the Earth’s Land Surface Areas (CHELSA-Climate) 
	CHELSA V2.1
	830m×830m
	1km × 1km
	Monthly
	Seasonal; Winter & Summer

	Potential evapotranspiration
	mm
	Climatologies at High Resolution for the Earth’s Land Surface Areas (CHELSA-Climate)
	CHELSA V2.1
	830m×830m
	1km × 1km
	Monthly
	Seasonal; Winter & Summer

	Temperature
	C0
	Climatologies at High Resolution for the Earth’s Land Surface Areas (CHELSA-Climate)
	CHELSA V2.1
	830m×830m
	1km × 1km
	Monthly
	Seasonal; Winter & Summer

	Wind Speed
	m/s
	Climatologies at High Resolution for the Earth’s Land Surface Areas (CHELSA-Climate)
	CHELSA V2.1
	830m×830m
	1km × 1km
	Monthly
	Seasonal; Winter & Summer

	Groundwater depth
	m
	Central Groundwater Board
	NA
	NA (Point data)
	1km × 1km
	Seasonal 
	Seasonal; Winter & Summer

	Topography
	m
	Alaska Satellite Facility
	ALOS World 3D - 30m (AW3D30)
	27m×27m
	1km × 1km
	NA
	NA

	Slope
	%
	Alaska Satellite Facility
	ALOS World 3D - 30m (AW3D30)
	27m×27m
	1km × 1km
	NA
	NA

	Soil texture
	NA
	NASA Distributed Active Archive Centre for Biochemical Dynamics (ORNL DAAC)
	NA
	1km × 1km
	1km × 1km
	NA
	NA

	Land use land cover
	NA
	Level-1 and Atmosphere Archive & Distribution system Distributed Active Archive Centre (LAADS DAAC)  
	Level-1
	500m×500m
	1km × 1km
	Yearly
	Yearly



S-2. Attribute data required for the WetSpass model.
	[bookmark: _Hlk132491640]Table Name
	Data Columns

	Soil attributes
	Field capacity

	
	Wilting point

	
	Plant-available water content

	
	Residual water content

	
	Bare soil evaporation depth

	
	Tension saturated height

	
	Fraction of summer precipitation contributing to Hortonian runoff

	
	Fraction of winter precipitation contributing to Hortonian runoff

	Land use land cover attributes
	Aerial fractions for each land use type
	Vegetated area

	
	
	Bare soil area

	
	
	Open water area

	
	
	Impervious surface

	
	Root depth

	
	Leaf area index

	
	Minimum stomatal opening

	
	Interception percentage

	
	Vegetation height

	Runoff coefficient attributes
	Bare soil runoff coefficient

	
	Runoff coefficient for impervious land use type


S-3. γ/ Δ is a function of temperature, as given in the table below.
	T (0C)
	-20
	-10
	0
	5
	10
	15
	20
	25
	30
	35
	40

	γ/ Δ
	5.86
	2.83
	1.46
	1.07
	0.76
	0.59
	0.45
	0.35
	0.27
	0.25
	0.17
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Climatic and physiographic data requirements for WetSpass model.
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Attribute data required for the WetSpass model.
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S - 1 .  Climatic and physiographic data requirements for WetSpass model.  

Dataset  Units  (SI)  Data Source  Data  Model/Version  Initial Spatial  Resolution  Spatial  Resolution for  WetSpass Model  Initial  Temporal  Resolution  Temporal Resolution  for WetSpass Model  

Precipitation  mm  Climatologies   at High  Resolution for the Earth’s  Land Surface Areas  (CHELSA - Climate)   CHELSA V2.1  830m×830m  1km × 1km  Monthly  Seasonal; Winter &  Summer  

Potential  evapotranspiration  mm  Climatologies   at High  Resolution for the Earth’s  Land Surface Areas  (CHELSA - Climate)  CHELSA V2.1  830m×830m  1km × 1km  Monthly  Seasonal; Winter &  Summer  

Temperature  C 0  Climatologies at High  Resolution for the Earth’s  Land Surface Areas  (CHELSA - Climate)  CHELSA V2.1  830m× 830m  1km × 1km  Monthly  Seasonal; Winter &  Summer  

Wind Speed  m/s  Climatologies at High  Resolution for the Earth’s  Land Surface Areas  (CHELSA - Climate)  CHELSA V2.1  830m×830m  1km × 1km  Monthly  Seasonal; Winter &  Summer  

Groundwater depth  m  Central  Groundwater  Board  NA  NA (Point  data)  1km × 1km  Seasonal   Seasonal; Winter &  Summer  

Topography  m  Alaska Satellite Facility  ALOS World  3D  -   30m  (AW3D30)  27m×27m  1km × 1km  NA  NA  

Slope  %  Alaska Satellite Facility  ALOS World  3D  -   30m  (AW3D30)  27m×27m  1km ×  1km  NA  NA  

Soil texture  NA  NASA Distributed Active  Archive Centre for  Biochemical Dynamics  (ORNL DAAC)  NA  1km × 1km  1km × 1km  NA  NA  

Land use land cover  NA  Level - 1 and Atmosphere  Archive & Distribution  system Distributed Active  Archive Centre (LAADS  DAAC)     Level - 1  500m×500m  1km × 1km  Yearly  Yearly  

  S - 2 .  Attribute data required for the WetSpass model.  

Table Name  Data Columns  

Soil attributes  Field capacity  

Wilting point  

Plant - available water content  

Residual water content  

Bare soil evaporation depth  

Tension saturated  height  

Fraction of summer precipitation contributing to Hortonian runoff  

Fraction of winter precipitation contributing to Hortonian runoff  

Land use land cover attributes  Aerial fractions for each land use type  Vegetated area  

Bare soil area  

Open water area  

Impervious surface  

Root depth  

Leaf area index  

Minimum stomatal opening  

Interception percentage  

Vegetation height  

Runoff coefficient attributes  Bare soil runoff coefficient  

Runoff coefficient for impervious land   use type  

