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Results — Air Temperature

The City of San Antonio, Texas, as part of its broader climate action In 2024, 16 days of fieldwork were performed from June 17th to Figure 4. Air temperature differences for the Carol Crest Durashield site by day and time. In the

and adaptation plan, began a cool pavement pilot program in September 13th. Two-sample t-tests were used to evaluate the morning, the temperatures at the cool pavement were 0.4 T and 0.2°F lower than the contro'. These
: : : : . .. D e _ differences were statistically significant despite the small magnitude. During the noon and afternoon

collaboration with the University of Texas at San Antonio in 2023. statistical significance of the temperature differences between the periods, no statistically significant differences were observed. Contrasts emerged again at night as

The 2024 project evaluated the effectiveness of three different cool cool pavement sites and controls. i the Carol Crest cool pavement was significantly cooler during both visits.

pavement treatments at flve test sites acr_oss San Antonio durmg the Figure 2. Location of the Mountain Star cool e Surface_Type B3 Control B3 Cool Pavement

summer. For each site, meteorologlcal measurements were pavement testing site and control testing site (left) as — -

collected at the cool pavement installation as well as 23 well as the fieldwork data collection schematic (right). 79 ’

representative control in the neighborhood. The findings indicated
that the performance of the cool pavement installations varied
across the products tested and were influenced by the i‘é
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characteristics of the control road.
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A growing body of literature has focused on the efficacy of cool g s e Single Lane Closure i ‘
pavement. The findings have varied to some extent depending on e | __
the scale of the cool pavement installation, the specific cool _ _ ' " | | | ‘ 3
- : . Figure 3. The a) FLUKE 572-2 infrared thermometer, b) Kestrel 5400 Heat Stress Tracker, and c) % -
pavement prOdUCt Utl|lzed, the local geophysmal settlng, and the Hukseflux NRO1 4-component net radiometer deployed in the field. | |
temperature metric analyzed. Generally, studies have documented — e ————— : | “ |
' r r ; 3 : . B o " : s -..____. Ll ' ,i;-_.;_w_._ " | 7 i oo | | |

that cool pavement can reduce street surface temperatures
compared to controls (Cheng et al., 2019; Haselbach et al., 2011;
Middel et al., 2020; Moretti et al., 2021; Santamouris et al., 2012;
Schneider et al.,, 2023). However, this reduction in surface
temperature has not always led to substantial decreases in ambient
air temperature or an improvement of thermal comfort for
pedestrians (Middel et al., 2020; Moretti et al, 2021; Schneider et al,
2023). Overall, due to the contrasting results of previous studies,
particularly regarding air temperature and heat stress, this work
aims to assess the performance of three different cool pavement
products deployed throughout San Antonio, Texas.
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Results — Albedo

Table 2. Average albedo for each site calculated using the hourly averages of the incoming and
outgoing shortwave radiation fluxes between noon and 4:00 pm. When available, values from 2023
are reported in parentheses.

Mountain Star | Piper Dr. Carol Crest

R h ti Results — Surface Tem pe rature (SolarPave) (CoolSeal) | (Durashield)
esearch Questions
Cool Pavement 0.29 (0.28) 0.20 0.15 (0.18)
- Table 1. Differences in surface temperature between the cool pavement (CP) sites and control
1. How does cool pavement alter surface temperaturea alr (CON) sites. The sample size (N) varied due to the exclusion of points influenced by shadows. Control 0.06 (022) 0.10 0.08 (016)
temperature and wet bulb globe temperature? Statistically significant differences are indicated by p-values in bold.
2. How does cool pavement alter albedo and components of the Avg. CP Avg. CON
ra diation bu dg&t? Product Site Name Surface CP N Surface | CON N | Difference | T-Value | P-Value
- Temp (°F) Temp (°F)
Morning (6:00 am - 7:00 am) . : :
Figure 1. Cool pavement study sites in San Antonio. | Durashield | Carol Crest 88.98 | 24 89.79 24 0.80 | -136| 018 The_ .Solarnge. _ product d'SP'aYGd the most ConS'Stent_ and
Lucinda 8705 | 24|  83.03 24 098 | -251| 002 statistically significant decreases in surface temperature with an
cooleal I piperor 8823 | 24| 8918 24|  -095| -276| 0.1 average reduction of 9.4°F during the afternoon
Mountain Star 87.16 24 89.84 24 -2.68 | -3.83 0.00 . Wh bini th qht g : ts. th
SolarPave SW TSt 26 55 Y 28 45 > 190 EYY 001 en (_:om INiNg e nlg dn morning measurements, e
Noon (12:00 pm - 1:00 pm) mean air temperature difference was -0.32°F
Durashield | Carol Crest 128.11 24 133.83 18 5.72 | -4.25 0.00 - The average difference in the mean wet bulb globe
ucinda il Il I cindl B el Bl R temperature between the cool pavement and control sites durin
— Coolbeal I eror 121.77 | 24| 131.79 24| 1002 | -336| 0.00 ez . P 9
colarp Mountain Star 119.48 24 131.73 24 -12.25 -7.62 0.00 the daytlme was 0.39°F
MOUNTAIN STAR olarrave : ) i ) )
Wt 12465 24| 12779] 24| 313) 145] 016 « Cool pavement is not a silver bullet since it can reduce surface
SW 24ST ST Afternoon (4:00 pm - 5:00 pm) : : :
T — eei T o iasse | o T 310 000 temperature but may not substantially impact air temperature or
Lucinda 137.00 | 24| 136.32 22 068 | 056| 058 wet bulb globe temperature
CoolSeal =5 b 13051 | 24| 141.15 24 1063 | -3.79 0.00
Mountain Star 12398 | 24| 135.78 24 1179 | -5.81 0.00 AC kn oW I ed g emen ts
LUCINDA solarPave I~y 71w st, 128.41 24 135.47 24 705 | -2.96 0.00
Night (9:00 pm - 10:00 pm) . . . , ;
Durashield | Carol Crest 102.94 | 24| 105.00 24 205 -181] 008 Funding Organization — City of San Antonio
Product (Producer) Lucinda 100.10 24 101.00 24 -0.90 -1.11 0.27 . . ’
s Coolseal o s T 5 1005 e T 0% Research _Team_ — Wel Zhai, Esteban .Lopez Ochoa, Ryun ?lung
Solapare (Selstr) : Nountain Star %950 22| 10330 22 380 6271 0.0 Lee, Haoming Qin, Huang Huanchun, Elliott Coleman, Dana Griggs,
A o frme SolarPave o1+ st 98.66 | 24| 102.32 24 366| -2.15 0.04 Katie Mainez & Matt Kenney
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