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Cool Pavements for 
Cool Parking 

 

July 18, 2013 

Heat Island Group 
Lawrence Berkeley National Laboratory 

http://HeatIsland.LBL.gov/ 
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• Hot cities 
• Cool science 
• Benefits of reflective pavements 
• Cool pavement options for the parking 

industry 
• Cool parking lots in practice 
• Things to consider 
• Frequently asked questions 

Outline 
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Cities can be HOT 

NASA infrared  Sacramento (1998) 
Image: NASA/Marshall Space Flight Center 
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Summer afternoons in the city 

Source: LBNL – Heat Island Group 
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One reason cities are hot is that they 
have many dark surfaces 

A square kilometer in Sacramento, CA 

34% 
22% 

35% 

Pavements 

9% 
Other 

Sources: Akbari and Rose (2008), LBNL Heat Island Group 

Average urban fabric above tree 
canopy in Chicago, IL, Houston, TX, 
Sacramento, CA, and Salt Lake City, UT 

Roofs 

Vegetation 
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About 1/3 of urban surfaces are paved 

Of that third, about 
• 45% are streets (usually asphalt concrete) 
• 15% are sidewalks (usually cement concrete) 
• 40% is exposed parking (usually asphalt concrete) 
Parking lots make up 10-15% of urban surface area 

Source: Akbari and Rose (2008) 
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And we all know that pavements 
can get HOT 

Pavement is > 30°F hotter than vegetation 
Image: Larry Scofield - APCA 

Visible image 
Rio Verde, Arizona 

Infrared image 
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Cool science 
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• Sunlight does not directly heat the air 
 
 
 
 
 

• Opaque surfaces (e.g., pavements & roofs) 
absorb part of the sunlight & reflect part 

Hot city surfaces warm the air 
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Solar reflectance (SR) = fraction of sunlight reflected 

      = reflected sunlight ÷ incident sunlight 

How do you measure  
reflective pavements? 

High solar reflectance  usually  results in cooler pavement 

perfect absorber perfect reflector 
solar reflectance scale 
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Source: LBNL Heat Island Group 

High solar reflectance       
low pavement temperatures 

Increase SR of pavement by 0.1 decreases its 
temperature  ~ 7°F. 
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 Benefits of reflective 
pavements 
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Longer pavement life 

Source: Pomerantz, Akbari, Harvey (2000) 

WARM 

HOT 
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• Nighttime illumination 
 
 
 
 

 

 

Enhanced visibility and safety  

• Reflected illumination is roughly proportional to solar 
reflectance 

Source: Pomerantz et al (2003) 
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• Reduced energy for street lighting 
– Enhanced illumination or fewer fixtures 

 
 
 
 
 

 
 

• Also reduces indoor air conditioning demand 

Energy savings 

27 light 
fixtures 

Source: Stark, R.A. (1986) 

39 light 
fixtures 

Dark pavement Light pavement 

= 
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• Improved outdoor comfort 
– An urban park in Athens, 

Greece installed 4500 m2 
of cool pavements 

– Reduced peak air 
temperatures by 2°C 
(Santamouris et al. 2012) 

Improved outdoor comfort 

Flisvos Park in Athens, Greece (Santamouris et al. 2012) 
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• EPA’s Clean Water Act addresses heat pollution – 
temperature is “pollutant of concern” 

• Ultra urban streams warm by 8°F one hour after 
summer squalls  

• A change of 5°F over 5 hours can induce stress in 
most desirable species of fish 
 

 
 

 

Preserved water quality 

Source: US EPA Photo: Eric Engbretson 

Brook Trout 
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• Reduced heat related stress 
• Improved air quality  

– Increases in temperature lead to increases in smog 

• Canceled emissions of CO2  
– 44 billion tons of emissions would be “canceled” if 

hot cities converted to cool roofs and pavements 
– About 1.5 years' worth of current CO2 emissions  

  

Other benefits 
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• Example - LBNL study of Los Angeles Basin 
– Rosenfeld et al. (1998) considered only energy and air 

pollution savings 
– Cooler pavements (∆SR = 0.25) 

• Reduce peak air temperature by 5.4oF (3oC) ->  
–Reduces peak power demand by 1.6 GW 
–Reduces smog exceedance by 12%  

–Annual savings from cool pavements ≈ 
$91 million (1998) 

Can result in monetary savings! 
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Cool pavement 
options for the 
parking industry 
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Pavement materials span a  
range of solar reflectance 

Material Solar Reflectance 

Black acrylic paint 0.05 

New asphalt concrete 0.05 – 0.10 

Aged asphalt concrete 0.10 – 0.15 

Aged gray-cement concrete 0.20 – 0.35 

New gray-cement concrete 0.30 – 0.50 

New white cement concrete 0.70 – 0.80 

White acrylic paint 0.80 
Source: Rowland “Concrete for Cool Communities” 
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Cooler asphalt concrete pavements 
Cool: Use light-colored aggregate* 
Aggregate shows as asphalt binder rubs 
off 
Initial SR ≈ 0.05 (increases over time) 
 
 

Coolest: Use reflective coatings, slurries, 
overlays on top of asphalt 
Initial SR ≈ 0.25-0.55 

* Depends on availability of suitable aggregate. 
 Don’t want to ship heavy rocks over long distances. 
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Cooler cement concrete pavements 
Cool: Gray-cement concrete with light 
colored fine aggregate 
Initial SR ≈ 0.30-0.40 
 
 

Coolest: Slag concrete, in which slag 
replaces about 50% of gray cement  
Initial SR ≈ 0.40 – 0.60 
 
 

Source: Concrete Technology Laboratory 

Source: Slag Cement Association 
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Other cool pavements 
Permeable  
- Work best in climates where it is hot & rainy  
 
 

Resin binders  
- Clear binders therefore solar reflectance of 
aggregate most important factor 

 
Reinforced grass pavement  

Source: Natural Pave 

Source: Concrete Technology Laboratory 
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Cool parking lots  
in practice:  
Reflective coatings & 
overlays 
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ArmorTop - Western Colloid  
Mission Viejo, CA 

Before 

After 

Example of a modified 
asphalt emulsion seal coat 
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Nano-crete - Emerald Cities  
Phoenix, AZ 

Example of a cool 
cementitious coating 
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E-Krete - Polycon, USA 
Mooresville, NC 

Example of a polymer composite micro-overlay  
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Berkeley Lab 
Cool Pavement Showcase 

Rubberized Cool Slurry: Emerald 
Cities (Celadon, Latte, Teal, 
Aubergine) 

Epoxy-modified 
acrylic: 
StreetBond 150 
(Slate, Limestone) 

Asphalt emulsion: 
Western Colloid 

ArmorTop  
(Stealth Gray, 

California Tan) 
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Things to consider 
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Solar reflectance changes over time 

Image: US EPA 
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Shading 
• Buildings, cars, vegetation 
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Availability of materials 

Image: Caltrans 
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Design & project context 

Use 

Scope 

Budget 

Location 

Goals 

Climate 

PROJECT 
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Benefits & costs 

• Mismatch between those who pay for 
cool pavements and those who benefit 
– Example:  

• City A uses cool coatings for its parking lots 
• Lower air temperatures on hot days  
• Reduces air conditioning needed in private 

buildings 
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Questions 



Thank You Presenters! 



This webinar and additional supplemental materials will be available at:  
http://greenparkingcouncil.org/ 

 
For more information please contact: 

Haley Gilbert: hegilbert@lbl.gov 
Benjamin Mandel: BHMandel@lbl.gov 

Brian McKelligett: BMcKelligett@fortlauderdale.gov 
 

Suggestions for future webinars?  
Please email: trevyr@greenparkingcouncil.org    



Addendum 
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 Frequently asked 
questions 
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The cool coating 
absorbs the 
sun’s energy in 
the UV part of 
the solar 
spectrum & 
reflects in the 
visible & near 
infrared 

Reflective pavements do not 
always increase exposure to UV 

Solar spectrum 
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• Cool pavement legislation (AB 296) 
– Guidance for CA local governments evaluating cool pavement 

strategies 

• California Green Building Standards  
–   

• Climate action/adaptation plans 
– San Luis Obispo, Novato, Napa 
– Chula Vista: Pilot project to evaluate cool pavement strategies; 

inform city implementation into municipal/private projects 

• Air Quality Management Districts 
– Included in Clean Air Plans – regulatory and educational 

approaches 

 
 
 

California is leading the way 
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• Leadership in Energy and 
Environmental Design (LEED) 
– Includes credit for high-albedo materials 

(SRI ≥ 29) for 30% of hardscape 

• GreenRoads 
– Includes credit for high-albedo materials 

(SR ≥ 0.30) for 50% of project 

• Life-cycle assessment (LCA) 
tools 

– Emphasize life-cycle benefits and costs 
that help cool pavements compete with 
conventional pavement materials 

 
 
 

National progress 
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Financial District, San Francisco, CA  Northern  Park, San Francisco, CA  

Urban geometry 
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