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Baseline Forcing-Adj Veg-Adj Snow-Adj
cc RMSE Bias CC RMSE Bias CC RMSE Bias CC RMSE Bias
Q) (c) () () (c) () () (°C) c) (°C)  (C)
0.93 736 108 093 744 266 094 612 054 094 637 025
Green
0.86 585 -062 086 5.7 11 087 558 099 087 556  0.67
Upper 0.91 6.84 124 091 7.2 29 092 594 101 092 653 027
Colorado 0.86 538 -046 087 537 14 087 529 131 087 525 048
0.93 7.2 237 093 739 315 093 6.2 129 093 639 131
Glen Canyon
0.89 483 -011 089 475 016 09 462 002 09 463  -0.07
0.92 692 175 092 713 261 093 58 053 092 619 047
San Juan
0.87 509 027 087 498 062 087 483 046 088 48 027
Grand 0.92 669 199 092 683 257 093 568 039 093 587 -041
Canyon 0.89 477 -114 089 437 -018 09 4.2 022 09 415 -0.27
Little 0.9 735 204 09 753 278 091  6.28 04 09 659 065
Colorado 0.87 477 042 087 465 065 088 448 042 088 451 037
Lower 0.92 601 174 091 6.2 229 092 539 038 092 554 -041
Colorado 0.91 436 -0.79 091 408 -044 091 398 -052 092 39 -0.54
0.89 606 118 089 621 182 09 5.5 028 089 577 -0.11
Gila
0.87 488 -139 088 454 -087 088 446 -093 088  4.43 il

Table S1. CC, RMSE, and Bias of LST of each subbasin for each adjustment step. Results for
nighttime are shaded in grey.



Table S2. Structural Similarity Index Measure (SSIM), Spatial Efficiency metric (SPAEF;
Demirel et al., 2018), RMSE, and Bias computed for the long-term climatology of simulated and
MODIS LST fields over 2003-2018.

Baseline  Forcing-adj Veg-adj Snow-adj

SSI-M 0.881 0.878 0.927 0.927
Daytime
SSIM
Nighttime 0.662 0.703 0.698 0.701
SPAEF
Daytime 0.763 0.798 0.925 0.930
SPAEF
Nighttime 0.746 0.796 0.806 0.835
RM-SE 2.701 3.256 1.624 1.597
Daytime
RMSE
Nighttime 2.394 1.965 1.958 1.952
Bias
Daytime 1.552 2.493 0.538 0.331
Bias
Nighttime -0.607 0.242 0.135 -0.076
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Figure S1. Multiyear daily mean of percentage of pixels with non-missing records of LST from
MODIS for daytime and nighttime in the CRB. Overall means shown with dashed horizontal
lines.
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Figure S2. Locations of 14 eddy covariance stations with valid records longer than 300 days
during 2003-2018. The location of station Fuf is marked in blue.
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Figure S3. Time series of monthly runoff volume simulated by VIC (black) and the USBR

reconstructed naturalized flow (orange) at three subbasins of Fig. 1b and the Imperial Dam

(USGS 09429490). Nash-Sutcliffe Efficiency (NSE) is reported in the legend.
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Figure S4. Boxplots of CC derived by comparing VIC and MODIS daytime and nighttime LST
at grid cells of the CRB and each subbasin. Different colors indicate the different adjustment
steps.
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Figure S5. Same as S4 but for RMSE.
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Figure S6. Same as S4 but for Bias.
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Figure S7. Heatmaps showing the correlation coefficient between Tair or key soil and vegetation

parameters involved in the energy balance with CC of LSTwm and LSTv at each subbasin (left:
daytime, right: nighttime) for the baseline simulation.
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Figure S8. Heatmaps showing the CC between key variables involved in the energy balance and

elevations at each subbasin for the baseline simulation.
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Figure S9. Spatial maps of pixel-averaged vegetation roughness height (zo), displacement height
(do), minimal stomatal resistance (rmin), and canopy architectural resistance (rarc) for (a to d)

baseline and (e to h) Veg-adj simulations.
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MODIS Baseline

Figure S10. Long-term climatology of monthly snow cover (in %) derived from MODIS
observations and VIC simulations in the snow season (November-May) over 2003-2018 for three
calibration step.
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Baseline Forcing-adj

Figure S11. Long-term climatology of LST over 2003-2018 derived from MODIS observations
and VIC simulations for each calibration step. Top (bottom) row is the daytime (nighttime) LST.
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