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TRMM Precipitation Radar Study of Urban-Induced Rainfall 
Featured in August 11th, 2003 Issue of TIME magazine	
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San Juan F5 Mosaic True Color 



San Juan F5 Mosaic Albedo 
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San Juan F5 Mosaic Temperature 
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San Juan Puerto Rico  
Albedo vs Temperature 
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San Juan Puerto Rico Urbanizing Area 
Albedo vs Temperature 
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El Yunque F4 Mosaic True Color 



El Yunque F4 Mosaic Albedo 

.01  0.12  0.18  0.24  0.29  0.33  0.40 



El Yunque F4 Mosaic Temperature 
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El Yunque  
Albedo vs Temperature 
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What can HyspIRI data provide for urban heat island research 
and applications ? 
 
§ Scale consistent with complex urban surfaces 
§ Well calibrated data allows quantifiable radiative & energy 
budgets: 

§ Analysis of albedo 
§ Analysis of surface temperature 
§ Analysis of emissivity 

§ Scale consistent to plan alteration of the urban fabric to 
    mitigate the urban heat island  
§ Swath width scale for urban climatology studies - urbanization of 
RAMS. 
§ Global cities. 
§ Only mutispectral thermal at 60 m 
§ 5 day repeat for thermal for short & long term trend analysis 
§ Allow for functional classification of urban surfaces 
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  Left:	
  ISA	
  for	
  New	
  York-­‐Washington,	
  DC	
  corridor.	
  
Right:	
  ISA	
  around	
  New	
  York	
  City.	
  	
  



	
  
	
  Urban	
  Thermal	
  Remote	
  Sensing	
  	
  
	
   Impervious Surfaces 



Urban	
  Thermal	
  Remote	
  Sensing	
  

120oF 
49oC 



Urban	
  Thermal	
  Remote	
  Sensing	
  

83oF 
28oC 



	
  	
  	
  	
  	
  Albedo	
  change	
  for	
  a	
  freshly	
  painted	
  white	
  
elastomeric	
  paint	
  applied	
  to	
  an	
  asphaltic	
  roof	
  New	
  
York	
  City	
  (Gaffin	
  et	
  al,	
  2011).	
  

	
  	
  







Spatial Mean ASTER-derived LST per LCLU Class

282
284
286
288
290
292
294
296
298
300
302

W
ater

D
ev. O

pen Spc/R
ec. G

r

R
esidential/C

om
m

ercial

D
eciduous Forest

Evergreen Forest

M
ixed Forest/Shrub

A
griculture/Pasture

W
oody W

etlands

LS
T 

(K
)

April 6 2001
March 1 2011

Land Cover and  Climate Change Impacts 



Emissivity	
  1992	
  

Emissivity 

Based on a look-up table in 
Snyder et al. 1998 and given 
that our analysis is for a 
period when the vegetation 
is green. 



Emissivity	
  2001	
  

Based on a look-up table in 
Snyder et al. 1998 and given 
that our analysis is for a 
period when the vegetation 
is green. 

Emissivity 





Study Site: Santa Barbara 

�  Mixed urban-natural systems, ~ 150,000 people 
�  AVIRIS-MASTER pair, June 19, 2008 

�  7.5 m AVIRIS, 15 m MASTER 
�  Spatial degradation, 15 m AVIRIS, 60 m AVIRIS/MASTER 

Roberts et  al., 2012 RSE 



Results 
AVIRIS-MASTER Products 

�  Fine spatial scale variability in water 
vapor 
�  Elevation gradients clear 
�  AVIRIS 1.2 – 1.7 cm, MASTER 0.78 cm 

�  Liquid water and emissivity positively 
correlated 
�  Asphalt also high emissiivty 

�  Albedo and LST poorly correlated 
  



Reflectance and Emissivity Spectra 

�  Biotic Materials – Most Distinct in VSWIR (all unique) 
�  NPV low emissivity in TIR (Differs by stature) 

�  Abiotic Materials – Varies 
�  AVIRIS: Painted roofs, red tile 

�  Soils and some road surfaces are not distinct* 

�  MASTER: Quartz beach sands, various roof types 
�  Asphalt surfaces are near black bodies 

VSWIR-TIR 
improves 
discrimination of 
abiotic materials 



 VIS-NPV Fractions: 15 and 60 m 
�  GV and NPV 

fractions scaled well 
between all spatial 
resolutions 
�  7.5, 15 and 60 m 

�  Soil tended to be 
overmapped at the 
expense of 
Impervious at 
coarser scales 

Two error sources 
    Asphalt – soil 
    Red Tile Roof (so variable     

 requires 3 ems) 



a) GV b) NPV 

c) Impervious d) Soil 
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y = 1.05x + 0.041 
R² = 0.829 
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HyspIRI Fractions 

y = 0.690x - 0.068 
R² = 0.409 
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Fraction Validation: 60 m 
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Fractions 
good at HyspIRI 
scales 
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Land-cover Composition 
�  Cover fractions follow 

the expected pattern 
�  High GV, low 

Temperature 
�  High Impervious, high 

Temperature 
�  Residential 

�  Low density, high GV, 
Low T, low Imp 

�  High density, low GV, 
High T, High Imp 
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Green Cover and LST 
�  Standard inverse 

relationship between 
GV Cover and LST 

�  Considerable scatter 
�  The scatter is likely to 

be the most interesting 
part 

�  Moist soils 
evapotranspiring 

�  Closed canopies with 
variable ET 







Images showing some of the unique characteristics that 
define individual cities (clockwise from upper left: Boise, 
ID; Annapolis, MD; St Louis, MO, and Tucson, AZ).  


