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Table S1. The 149 flux towers information

SITE_NAME LOCATION L LOCATION _LO LOCATIO IGBP MAT MAP
AT NG N_ELEV

San Luis -33.4648 -66.4598 MF 400

Neustift 47.1167 11.3175 970 GRA 6.5 852

Alice Springs -22.283 133.249 SAV

Adelaide River -13.0769 131.1178 WSA

Calperum -34.0021 140.5891 SAV

Cumberland -33.6152 150.7236 EBF

Plain

Daly River -14.0633 131.3181 GRA 27.25 983.78

Savanna

Daly River -14.1593 131.3881 SAV 27.22 975.82

Cleared

Dry River -15.2588 132.3706 SAV

Emerald -23.8587 148.4746 GRA

Fogg Dam -12.5452 131.3072 WET 27.02 1323.6
9

Great Western -30.1913 120.6541 SAV

Woodlands,

Western

Australia,

Australia

Gingin -31.3764 115.7138 WSA

Howard Springs  -12.4943 131.1523 WSA 27.01 1449.3
5

Loxton -34.4704 140.6551 DBF

Red Dirt Melon -14.5636 132.4776 WSA

Farm, Northern

Territory

Riggs Creek -36.6499 145.5759 GRA

Robson Creek, -17.1175 145.6301 EBF

Queensland,

Australia

Sturt Plains -17.1507 133.3502 GRA

Ti Tree East -22.287 133.64 GRA
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Figure S1. The scatter plot of daily downwards shortwave from Clouds and the Earth's Radiant
Energy System (CERES) compared with local instruments measurements (Obv_Rd) under 12
IGBP land cover types: CRO (Croplands), CSH (Closed shrublands), DBF (Deciduous broadleaf
forests), DNF (Deciduous needle leaf forests), EBF (Evergreen broadleaf forests), ENF
(Evergreen needle leaf forests), GRA (Grasslands), MF (Mixed forests), OSH (Open shrublands),
SAV (Savannas), WSA (Woody savannas), WET (Permanent wetlands). The red dotted line is
the 1:1 line. N is the number of data points, NSE is Nash-Sutcliffe Efficiency, R is correlation
coefficients, RMSE is Root Mean Square Error. The frequency denotes the probability density
estimated through the Kernel Density Estimation, KDE method with a Gaussian kernel, and it is
then scaled to ensure that the maximum value of the probability density function equals 1.
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Figure S2. The scatter plot of daily net radiation with the Rd from CERES as inputs (CERES_Rn)
compared with local instruments measurements (Obv_Rn) under 12 IGBP land cover types: CRO
(Croplands), CSH (Closed shrublands), DBF (Deciduous broadleaf forests), DNF (Deciduous
needle leaf forests), EBF (Evergreen broadleaf forests), ENF (Evergreen needle leaf forests),
GRA (Grasslands), MF (Mixed forests), OSH (Open shrublands), SAV (Savannas), WSA (Woody
savannas), WET (Permanent wetlands). The red dotted line is the 1:1 line. R is correlation
coefficients, RMSE is Root Mean Square Error. The frequency denotes the probability density
estimated through the Kernel Density Estimation, KDE method with a Gaussian kernel, and it is
then scaled to ensure that the maximum value of the probability density function equals 1.
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Figure S3. The scatter plot of daily ET simulated by VISEA with Rd from CERES as inputs
compared with local instruments measurements (Obv_Rn) under 12 IGBP land cover types: CRO
(Croplands), CSH (Closed shrublands), DBF (Deciduous broadleaf forests), DNF (Deciduous
needle leaf forests), EBF (Evergreen broadleaf forests), ENF (Evergreen needle leaf forests),
GRA (Grasslands), MF (Mixed forests), OSH (Open shrublands), SAV (Savannas), WSA (Woody
savannas), WET (Permanent wetlands). The red dotted line is the 1:1 line. N is the number of
data points, NSE is Nash-Sutcliffe Efficiency, R is correlation coefficients, RMSE is Root Mean
Square Error. The frequency denotes the probability density estimated through the Kernel Density
Estimation, KDE method with a Gaussian kernel, and it is then scaled to ensure that the maximum
value of the probability density function equals 1.
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Figure S4. The scatter plot of daily simulated ET by VISEA (VISEA ET) compared with local
instruments measurements (Obv_ET) when MODIS land surface temperature is available
(defined as clear days) under 12 IGBP land cover types: CRO (Croplands), CSH (Closed
shrublands), DBF (Deciduous broadleaf forests), DNF (Deciduous needle leaf forests), EBF
(Evergreen broadleaf forests), ENF (Evergreen needle leaf forests), GRA (Grasslands), MF
(Mixed forests), OSH (Open shrublands), SAV (Savannas), WSA (Woody savannas), WET
(Permanent wetlands). The red dotted line is the 1:1 line. N is the number of data points, NSE is
Nash-Sutcliffe Efficiency, R is correlation coefficients, RMSE is Root Mean Square Error, RMSEs
is systematic RMSE, and RMSEu is unsystematic RMSE. The frequency denotes the probability
density estimated through the Kernel Density Estimation, KDE method with a Gaussian kernel,
and it is then scaled to ensure that the maximum value of the probability density function equals
1.
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Figure S5. The scatter plot of daily ET simulated by VISEA (VISEA ET) compared with local
instruments measurements (Obv_ET) when the MODIS land surface temperature is not available
(we define as cloudy days) under 12 IGBP land cover types: CRO (Croplands), CSH (Closed
shrublands), DBF (Deciduous broadleaf forests), DNF (Deciduous needle leaf forests), EBF
(Evergreen broadleaf forests), ENF (Evergreen needle leaf forests), GRA (Grasslands), MF
(Mixed forests), OSH (Open shrublands), SAV (Savannas), WSA (Woody savannas), WET
(Permanent wetlands). The red dotted line is the 1:1 line. N is the number of data points, NSE is
Nash-Sutcliffe Efficiency, R is correlation coefficients, RMSE is Root Mean Square Error, RMSESs
is systematic RMSE, and RMSEu is unsystematic RMSE. The frequency denotes the probability
density estimated through the Kernel Density Estimation, KDE method with a Gaussian kernel,
and it is then scaled to ensure that the maximum value of the probability density function equals

1.
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Figure S6. Monthly mean precipitation (a) and ET (b-g) when values less than 5" percentile (mm
month?) (a) GPCC (2001-2019), (b) VISEA (2001-2020), (c) GLEAM (2001-2020), (d) FLUXCOM
(2001-2016), (e) AVHRR (2001-2006), (f) MOD16 (2001-2014) and (g) PML (2003-2018).
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Figure S7. Monthly mean precipitation (a) and ET (b-g) when values large than 95" percentile
(mm month?) (a) GPCC (2001-2019), (b) VISEA (2001-2020), (c) GLEAM (2001-2020), (d)

FLUXCOM (2001-2016), (e) AVHRR (2001-2006), (f) MOD16 (2001-2014) and (g) PML (2003-
2018).



