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- Cities are increasingly experiencing the Urban Heat Island (UHI) effect. I"-.,."HK Tab’ﬁ 1”;‘Ver‘7ge MRT Reduction (MRT 4) :,;_,..'.~ -’.: Assessing Heat |t|gat|on Potential: LIy .| 1) Tree DBH* is the strongest predictor of MRT reduction:

er Tree Species ‘ . ¥ :
- Drought in the Southwest is intensifying stress on regional water supplies. 'H - 2 i 2 Trees of Interest & Locations - Can be used as a proxy for tree maturity
ma Tree Species | WR [MRTA . o i@l
Solution: (Scientific Name) | Level| (°C) a. ANOVA results (Table 2) show DBH is more significant than
- Urban greening (trees) mitigate UHI by providing shade and cooling effects. canopy size, playing a stronger role in MRT reduction:
erecning {irees) mitigate UHIby providing ;

b. ANOVA results deem any interaction between DBH and canopy

Size as not significanti%

Gaps: —
_U/mus arvifolia | Mod | 20.12
» Balancing shade & cooling benefits with water conservation e -

bioh . ~ bl " ' lina benefits? Pistacia X ‘Red
Does higher water requirement = measurably greater shade & cooling benefits: push' Mod | 17.46

v iy — - c. Scatterplot (Fig. 4) shows R"2 value for DBH as almost double
Study Goals: Y Dalbergia sissoo 29 77 | m .... 5 ) that of canopy size when plotted against MRT reduction values.
Evaluate the relative contributions of various tree characteristics to @~ 21.27 e Wl S e G arre——t d. TWO'WaY ANOVA: DBH remained significant (p = 0.0000), while
reductions in mean radiant temperature (MRT*) among commonly Neltuma Spp. 17.06] e T (e ey : canopy size was not (p = 0.738).

planted xeric and mesic tree species in a desert urban environment. Mariosousa
_ . — ﬂ willardiana Low | 19.86
*MRT = Avg temp (in °C) of all the surfaces around a person that emit radiation barkineonia

florida/praecox 20.28

2) Water Requirement is not strongly linked to MRT reduction:

"™ Scientific Name

emoe location i~ M| O Dabersiasissoo ST, Tl B I g kN a. More drought-tolerant (xeric or low WR) tree species can provide

i Maricopa County Arlzona O Fraxinus velutina

J B O vorosousaitargana  [E L1 comparable cooling benefits to moderate or high WR species
_' - b=l © Neltuma spp. 7 " f L » . .
MEthO dS Total Avg Reduction 19.20 BaRg © Fariinsonia spp R SR P (more mesic) (Fig. 3).
Ml @ Pistacia x ‘Red Push’ O~ R I ™|
B © Quercus vioinians “&“""" Tl b. ANOVA results (Table 2) for a tree's WR impact on MRT A were
Study Area: R e I i T insignificant*
e Arizona State University, Tempe campus (Fig. 1) » 87 trees sampled © i (NOTSHOWN) oo Concpy v AT R2=0.187 Figure 1. Map of Tree Species Collected A5U Tempe Campus |
Data Collection, > 9 Spec,es < 30 | = = 0 Mean Radiant Temperature (MRT) Reduction by WR Level - -
1L e : Final Urban Planning Takeaways
1) Calibration period 2) Route Duration 3) Measurement Stop 4) Supplemental Data g ® @ 4 | ’
5-10 min 60-120 min 2 min per tree At each stop < | @ ..'o > '’ 25 Water
E = i—? °g v 3 “‘*q“:"‘:;f]‘“’“’ ¢ Prioritize more mature trees (large DBH), moving beyond just
¢ | 8 e® ' : : .
@ % 15 :0.! o~ ° % . g Low canopy size alone and pushing for solely new plantings.
i &
4 S . . . .
MaRTy station powered on outdoors MaRTYy station pU“ed along route MaRTé/Statlﬁn 1—2mfr0mtrurzjk, DiameterOfcanODYShade; DBH of 10 : = 15 ‘ ”’ SeIeCt SpeCIeS nOt JUSt for COOlIngI bUt aISO Iong-term malntenance
| — iy iented north; tered | k site-specific detail '
i e e woA @ w8 e , and low water requirements.
L from buildings, etc.) ) DBH (cm) 10
v
) . Figure 4: MRT A vs Tree DBH Scatterplot & o & * % .. . .
Micrometeorological Measurements (MaRTy) Ecologé%fc“i’;iecassa;g:ﬁ;,t)s&S'te Water Requirement (WR) By emph asizing tree matur ’ty and dr Ought toler ance, ci ties can
*DBH= Diameter at Breast Height (4.5 ft : : : i ' ' '
Figure 2. Graphical Visual of Data Collection Process and Procedures ght bF igure 3. MRT A by Water Requirement Level (low, mod, high) become more resilient and enhance cooling while promoting
sustainable water use in hot, arid environments. **
 Water requirement (WR)** rankings assigned to each species (low, mod, high). ANOVA Statistical Tests
o Low = Xeric species; Mod or High = Mesic species
: L o Table 2: Anova Results Summary — Analysis of Factors Affecting MRT A
**WR = Relative amount of irrigation needed to maintain healthy canopy structure (not Y ysis of j g Future StUdy

evapotranspiration rates or minimum survival levels). Determined through research. Factor  p-value Effect  Significant
Size (n?) (y/m) . . . .
e Test MRT reduction under varied weather conditions in other ¢y

%Water Use 0.2340

Conclusion

Data Analysis:

Water requirement does not significantly impact MRT A; other , ,
. 0.0340 X No climate regions.
e MRT Reduction = control (sun exposed) MRT avg - tree shade MRT avg

factors play a stronger role.

DBH 0.0000 02163 Y Y©S Larger trees significantly reduce MRT A, confirming DBH as a * Explore influence that maintenance factors like pruning 10
*, ' ' (p<0.05) key predictor of radiative heat mitigation effectiveness. practices have on tree MRT. @
Canopy J/ Yes Cemepy s EomITiies i MIRIL Al i Sie: i wer G i * Link tree shade MRT to human thermal comfort—considering
: 0.0031 0.1284 DBH, suggesting tree structural maturity as more reliable . : : : :
Diameter (p <0.05) el humidity, wind, and behavioral/ physiological responses, etc.—
Ground type significantly affects cooling; dead grass and potentially using ASU’s ANDI.
Ground v Yes : : : :
0.0003 0.3344 vegetation provide better cooling, while asphalt and concrete
Type (p < 0.05) .
retain heat.
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