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TRMM Precipitation Radar Study of Urban-Induced Rainfall 
Featured in August 11th, 2003 Issue of TIME magazine



7 





















soil 

Shadowed 
soil 

Channel 12 

C
ha

nn
el

 1
3 

Emissivity Differences in Natural Surfaces 
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San Juan F5 Mosaic True Color 



San Juan F5 Mosaic Albedo 
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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 
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El Yunque  
Albedo vs Temperature 
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SMUD’s Urban Heat Island mitigation efforts 

  Increased Vegetation– SMUD’s Shade Tree 
program (1990) 

  Increased Roof’s Albedo—SMUD’s Cool Roof 
program (2001) 

 Light colored pavements (i.e. Cool Parking 
Lots)– Sacramento Cool Community Project 
(1999) 



SMUD Shade Tree Program 

•  started in 1990 
•  implemented in collaboration with the Sacramento 

Tree Foundation (STF)  
•  over 100,000 program participants 
•  approximately 300,000 trees planted 
•  annual budget over $1.5 million 
•  over $20 million invested since 1990 
•  received several national and state awards 
•  pay-for-performance contract with STF based on 

observed Present Value Benefits (PVB) 



SMUD Shade Tree Program 

Estimates of Savings for mature trees 
•  Average energy cooling load savings are 153  

kWh/year/ per tree 
•  Average demand savings are 0.056 kW 
•  When 300,000 trees are mature = about 16 MW 



SMUD Cool Roof Program 

Program Objectives 
•  Load Reduction-- reduce electricity peak 

demand and air conditioning energy load 
associated with high solar energy absorbed on 
the surface of roofs and rooftop ducts during 
the summer months  

•  Urban heat island effect mitigation  
•  Market Transformation-- expand the 

commercial retrofit and new construction 
roofing marketplace for highly reflective and 
emissive roof coatings and materials. 



SMUD Cool Roof Program 

Estimates of Savings 
•  Average energy cooling load savings of 20% 
•  Average energy cooling load savings are 0.15 

kWh/year/Sq.Ft. 
•  Average demand savings are 0.25 W/Sq.Ft. 
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Spa'al Growth Models 

•  Empirical 
–  sta's'cally matching temporal trends and/or spa'al 
pa;erns with a set of predictor variables 

•  Dynamic Process 
–  Interac'ons between agents/organisms and 
environment (Cellular Automata, SLEUTH) 

–  Cells can represent parcels of land with unique 
characteris'cs and each changing as a result of rules on 
both the cell’s state and state of neighbors  

•  Agent‐based 
– Micro‐scale behaviors of individuals (farmers, ranchers, 
etc.) or ins'tu'ons (industries, gov’t, etc. with feedback 
loops (Research) 
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Surface Temperature by Land Use Class 
Based on ATLAS aircra: data, May 1997 
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Land Processes Research and Applications Team, NASA Marshall Space Flight Center, Huntsville, AL 

Problem description 

•  Istanbul is the largest city in turkey 
–  Population 11 million 

•  Traffic congestion: 
–  600 cars enter the system every day 

•  Infrastructure project under consideration 
includes construction of a third bridge across 
the Bosporus, north of the city 
–  How would the proposed infrastructure project affect 

the ecologically sensitive area located in the north? 
–  Answer needed in days!! 
–  This project is the first step towards a DSS that 

would provide an answer to such questions 



Land Processes Research and Applications Team, NASA Marshall Space Flight Center, Huntsville, AL 

Ataturk Airport 



Land Processes Research and Applications Team, NASA Marshall Space Flight Center, Huntsville, AL 

Fatih Sultan Mehmet Bridge 



Land Processes Research and Applications Team, NASA Marshall Space Flight Center, Huntsville, AL 

1986 LandSat Image 

Land Processes Research and Applications Team,  NASA Marshall Space Flight Center, Huntsville, AL 



Land Processes Research and Applications Team, NASA Marshall Space Flight Center, Huntsville, AL 

2007 LandSat Image 

Land Processes Research and Applications Team,  NASA Marshall Space Flight Center, Huntsville, AL 



Land Processes Research and Applications Team, NASA Marshall Space Flight Center, Huntsville, AL 

1986 Land Use 

Land Processes Research and Applications Team,  NASA Marshall Space Flight Center, Huntsville, AL 



Land Processes Research and Applications Team, NASA Marshall Space Flight Center, Huntsville, AL 

2007 Land Use 

Land Processes Research and Applications Team,  NASA Marshall Space Flight Center, Huntsville, AL 



Land Processes Research and Applications Team, NASA Marshall Space Flight Center, Huntsville, AL 

LULC statistics for Istanbul 



Land Processes Research and Applications Team, NASA Marshall Space Flight Center, Huntsville, AL 

1986 Land 
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Bridge Area 



Land Processes Research and Applications Team, NASA Marshall Space Flight Center, Huntsville, AL 

2007 Land 
Use – 

Bridge Area 



Land Processes Research and Applications Team, NASA Marshall Space Flight Center, Huntsville, AL 

LULC statistics around the bridge 



Land Processes Research and Applications Team, NASA Marshall Space Flight Center, Huntsville, AL 
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Mean land surface temperature by season and land use type, 
from all Aqua and Terra MODIS observations, 2003-2006. 

LST as a function of LULC and season 



Land Processes Research and Applications Team, NASA Marshall Space Flight Center, Huntsville, AL 
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Inferred relative differences in seasonal LST attributed to LULC changes in vicinity of the 
second bridge between 1986 and 2007. 
2007 LST based on 2003-2006 mean MODIS LST for each LULC type and 2007 Landsat LULC.  
1986 LST estimated from the different proportions of LULC from the 1986 Landsat LULC. 

LST differences due to urbanization, 1986-2007 



Land Processes Research and Applications Team, NASA Marshall Space Flight Center, Huntsville, AL 

Modeled 2-m air temperature 
Bridge Area 



What can HyspIRI dsata provide for urban heat island 
research and applications ? 
 
 Scale consistance with complex urban surfaces 
 Well calibrated data allows quantifiable radiative & energy 
budgets: 

 Analysis of albedo 
 Analysis of surface temperature 
 Analysis of emissivity 

 Scale consistant to plan alteration of the urban fabric to 
    mitigate the urban heat island  
 Swath width scale for urban climatiolgy 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 


