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Supplementary Figure 1. Change of simulated topsoil temperature (dTsoil) after applying urban

irrigation. Subplots around the CONUS map show the temperature change details over 12
metropolitan areas. SEA-POR: Seattle, WA and Portland, OR; CHI: Chicago, IL; DT-CLE:
Detroit, M1 and Cleveland, OH; BOS: Boston, MA; NYC-PHI: New York, NY and Philadelphia,
PA; ATL: Atlanta, GA; FL: Cities around the coast of Florida; HOU: Houston, TX; DAL-FW:
Dallas and Fort Worth, TX; PHX-TUC, Phoenix and Tucson, AZ; LA-SD: Los Angeles and San
Diego, CA; SF: San Francisco, CA.
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Supplementary Figure 2. (a) Urban fraction over CONUS and GHCNGd ground stations used in
this study for temperature validation; (b) comparison between WRF simulated daily mean 2-
meter temperature (Tom) and daily mean air temperature from GHCNd stations (Tobs.). Dashed red
line is the ordinary linear regression of the data points (No. of stations, N= 428, No. of data
points, n = 153677).
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Supplementary Figure 3. Daily mean gross primary productivity (GPP) during summer months
(May to August) in 2013 to 2015 from (a) model simulation in this study, and (b) VPM spatial
gridded data. Histograms above and right to (a) show the difference between (a) and (b) in terms
of longitude and latitude, respectively.
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Supplementary Figure 4. Relations between (a) model bias and vegetation coverage (fv); (b)
model bias and leaf area index (LAI) in WRF. Comparison between values in WRF and CGLS
of (c) vegetation coverage, and (d) leaf area index. Histograms over (a) and (b) show the
distribution of fy and LAI used in WRF. Histogram right to (b) shows the distribution of model
bias. Filled color indicates the data point density in each subplot.
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Supplementary Figure 5. Daily mean soil respiration during summer months (May to August)
in 2013 to 2015 from (a) model simulation in this study; and (b) Soil Respiration Database
(SRDB). Subplots above and right to (a) show the mean difference between (a) and (b) in terms

of longitude and latitude, respectively.



