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SUPPLEMENTARY MATERIAL 

Captions for Supplementary Figures.  

Figure S1: The synoptic weather patterns at 850hPa for (a) 1800UTC (13:00 pm local time) June 6, (b) 
1800 UTC June 7, (c) 1800 UTC June 8, (d) 1800 UTC June 9. The shaded colors indicate air temperature 
(ºC); the arrows indicate wind (m s‒1); and the contours denote geopotential height (m). The data are taken 
from North America Regional Reanalysis (NARR). The black square indicates the Baltimore-Washington 
metropolitan area (d03 of the WRF simulations). 

Figure S2: The city-scale impact of green roofs and cool roofs as a function of green/cool roof 
coverage fractions. The left panels show the impact of green roofs and the right panels show the 
impact of cool roofs. (a) and (c) are changes in the surface urban heat island; (b) and (d) are 
changes in the near-surface urban heat island. The urban heat island effect is the difference in the 
urban and rural temperatures averaged over domain 3 (water surfaces excluded).  

Figure S3: Averaged potential temperature profiles over urban grid cells at six times (8:00am, 10:00am, 
12:00pm, 14:00pm, 16:00pm, 18:00pm, for (a) to (f), respectively) on June 9, 2008. The times shown 
here are local times. The conventional, green and cool roof cases correspond to 100% conventional, green 
and cool roof fractions, respectively. Compared to the two cases with 100% cool/green roofs, the case 
with 100% conventional roofs produces the fastest growing boundary layer due to the largest sensible 
heat flux in urban areas.  

Figure S4: Averaged specific humidity profiles in urban areas at six times (8:00am, 10:00am, 12:00pm, 
14:00pm, 16:00pm, 18:00pm, for (a) to (f), respectively) on June 9, 2008. The times shown here are local 
times. The conventional, green and cool roof cases correspond to 100% conventional, green and cool roof 
fractions, respectively. The specific humidity profiles in urban areas indicate that the case with 
100% cool roof has higher specific humidities in the lower atmosphere than the case with 100% 
conventional roof, which is due to advection since replacing conventional roofs with cool roofs 
does not increase evapotranspiration in urban areas (actually it reduces evapotranspiration in 
urban areas as seen in Figure 4 in the main text). The specific humidities in the case with 100% 
green roofs are even larger due to a combination of the advective effect and the fact that green 
roofs also enhances evapotranspiration in urban areas. 

Figure S5: The spatial patterns of specific humidity (g kg‒1) and wind (m/s) at the first level of the 
atmospheric model in urban areas for two cases (one with 100% conventional roofs and the other with 
100% cool roofs) at 14:00 pm on June 9, 2008. The black color indicates the Chesapeake bay. The axes 
indicate the grid cell numbers in d03. Compared to the case with 100% conventional roof, the case with 
100% cool roof has higher specific humidity in urban areas overall, especially in areas downwind of the 
bay. Results from the other days (e.g., June 7 and 8) show similar vertical profiles and spatial patterns. 

Figure S6: The vertical profiles of specific humidity (g kg‒1) along the red lines shown in Figure S5 for 
two cases (one with 100% conventional roof and the other with 100% cool roof) at 14:00 pm on June 9, 
2008. The land-water boundary is at the grid cell with coordinate x ≈ 90. Areas downwind of the water 
surface (e.g, x > 100) have significantly higher specific humidity over the whole atmospheric column. 
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This is again due to the reduction in the atmospheric instability by cool roof, which facilitates horizontal 
advection from upwind. This can be further seen from the stronger and more aligned winds along the red 
line in the case with 100% cool roofs (see Figure S5).  
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Figure S1: The synoptic weather patterns at 850hPa for (a) 1800UTC (13:00 pm local time) June 6, (b) 
1800 UTC June 7, (c) 1800 UTC June 8, (d) 1800 UTC June 9. The shaded colors indicate air temperature 
(ºC); the arrows indicate wind (m s‒1); and the contours denote geopotential height (m). The data are taken 
from North America Regional Reanalysis (NARR). The black square indicates the Baltimore-Washington 
metropolitan area (d03 of the WRF simulations). 
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Figure S2: The city-scale impact of green roofs and cool roofs as a function of green/cool roof 
coverage fractions. The left panels show the impact of green roofs and the right panels show the 
impact of cool roofs. (a) and (c) are changes in the surface urban heat island; (b) and (d) are 
changes in the near-surface urban heat island. The urban heat island effect is the difference in the 
urban and rural temperatures averaged over domain 3 (water surfaces excluded).  
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Figure S3: Averaged potential temperature profiles over urban grid cells at six times (8:00am, 10:00am, 

12:00pm, 14:00pm, 16:00pm, 18:00pm, for (a) to (f), respectively) on June 9, 2008. The times shown 

here are local times. The conventional, green and cool roof cases correspond to 100% conventional, green 

and cool roof fractions, respectively. Compared to the two cases with 100% cool/green roofs, the 

case with 100% conventional roofs produces the fastest growing boundary layer due to the 

largest sensible heat flux in urban areas.  
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Figure S4: Averaged specific humidity profiles in urban areas at six times (8:00am, 10:00am, 12:00pm, 
14:00pm, 16:00pm, 18:00pm, for (a) to (f), respectively) on June 9, 2008. The times shown here are local 
times. The conventional, green and cool roof cases correspond to 100% conventional, green and cool roof 
fractions, respectively. The specific humidity profiles in urban areas indicate that the case with 
100% cool roof has higher specific humidities in the lower atmosphere than the case with 100% 
conventional roof, which is due to advection since replacing conventional roofs with cool roofs 
does not increase evapotranspiration in urban areas (actually it reduces evapotranspiration in 
urban areas as seen in Figure 4 in the main text). The specific humidities in the case with 100% 
green roofs are even larger due to a combination of the advective effect and the fact that green 
roofs also enhances evapotranspiration in urban areas. 
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Figure S5: The spatial patterns of specific humidity (g kg‒1) and wind (m/s) at the first level of the 

atmospheric model in urban areas for two cases (one with 100% conventional roofs and the other with 

100% cool roofs) at 14:00 pm on June 9, 2008. The black color indicates the Chesapeake bay. The axes 

indicate the grid cell numbers in d03. Compared to the case with 100% conventional roof, the case with 

100% cool roof has higher specific humidity in urban areas overall, especially in areas downwind of the 

bay. Results from the other days (e.g., June 7 and 8) show similar vertical profiles and spatial patterns. 
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Figure S6: The vertical profiles of specific humidity (g kg‒1) along the red lines shown in Figure S5 for 

two cases (one with 100% conventional roof and the other with 100% cool roof) at 14:00 pm on June 9, 

2008. The land-water boundary is at the grid cell with coordinate x ≈ 90. Areas downwind of the water 

surface (e.g, x > 100) have significantly higher specific humidity over the whole atmospheric column. 

This is again due to the reduction in the atmospheric instability by cool roof, which facilitates horizontal 

advection from upwind. This can be further seen from the stronger and more aligned winds along the red 

line in the case with 100% cool roofs (see Figure S5).  


