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What’s an Urban Canyon?
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Vitruvius
“[The houses] will be properly laid out if 
foresight is employed to exclude the winds 
from the alleys. Cold winds are 
disagreeable, hot winds enervating, moist 
winds unhealthy. We must, therefore, avoid 
mistakes in this mat ter and beware of the 
common experience of many communities.
[…]
Then let the directions of your streets and 
al leys be laid down on the lines of division 
between the quarters of two winds.”

Morgan, M.H., Warren, H.L., others, 1914. Vitruvius: the ten books on architecture. 
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Environmental Justice – A Wicked Problem
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Health Outcomes, Housing, and Wind

Basara, J.B., Hall Jr., P.K., Schroeder, A.J., Illston, B.G., Nemunaitis, K.L., 2008. Diurnal cycle of the Oklahoma City urban heat island. Journal of Geophysical Research: Atmospheres 113. 
https://doi.org/10.1029/2008JD010311 
The City of Oklahoma City, 2019. Resolution of Intent of the Mayor and Council of the City of Oklahoma City Setting Forth a New MAPS Program to be Known as “MAPS”
Tierney, S., Petty, C., 2015. Gentrification in the American heartland? Evidence from Oklahoma City. Urban Geography 36, 439-456. https://doi.org/10.1080/02723638.2014.977038 

Environmental Justice: How is a social problem of local weather uncertainty a mapped as a pollution system?
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I EJ= I indicator ×( Iblock − I US)× Popblock

Environmental Justice Index

Courtesy of Lee Fithian, OU Gibbs College of Architecture 7
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A Solution in Search of New Domain(s)

Nellippallil, A.B., Rangaraj, V., Gautham, B.P., Singh, A.K., Allen, J.K., and Mistree, F., 2018, " An Inverse, Decision-Based Design Method for Integrated Design Exploration of Materials, 
Products and Manufacturing Processes," ASME Journal of Mechanical Design. vol.140, no. 11, pp. 111403-111403-17.
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A Solution in Search of New Domain(s)

Nellippallil, A.B., Rangaraj, V., Gautham, B.P., Singh, A.K., Allen, J.K., and Mistree, F., 2018, " An Inverse, Decision-Based Design Method for Integrated Design Exploration of Materials, 
Products and Manufacturing Processes," ASME Journal of Mechanical Design. vol.140, no. 11, pp. 111403-111403-17.

This 
abstraction 
works well 

for 
engineered 
materials.

But can it 
be applied 
to systems

issues?
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Mapping Energy/Pollution Systems

Material Input Waste Output Env. Impact

Work
Air Patterns
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Mapping Energy/Pollution Systems

Material Input Waste Output Env. Impact

Work
Air Patterns
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Russell, K., Lobley, G.E., Millward, D.J., 2003. Whole-body protein turnover of a carnivore, Felis silvestris catus. British Journal of Nutrition 89, 29–37. https://doi.org/10.1079/BJN2002735
McPherson, R.A., Fiebrich, C.A., Crawford, K.C., Kilby, J.R., Grimsley, D.L., Martinez, J.E., Basara, J.B., Illston, B.G., Morris, D.A., Kloesel, K.A., Melvin, A.D., Shrivastava, H., Wolfinbarger, J.M., Bostic, J.P., Demko, 

D.B., Elliott, R.L., Stadler, S.J., Carlson, J.D., Sutherland, A.J., 2007. Statewide Monitoring of the Mesoscale Environment: A Technical Update on the Oklahoma Mesonet. Journal of Atmospheric and Oceanic Technology 
24, 301–321. https://doi.org/10.1175/JTECH1976.1

Curry, J., Honeycutt, W.T., 2022. Gracie Particulate Matter Data Request (unpublished data).
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Ex: Surface Roughness 
Changes Eddy Upstream

Ra=∫
0

ℓ

|f (x)|dx

15



 
 

Ex: Surface 
Temperature Depends 

on “SkyView”

SVF=∑
α=0

359

βα×( 1
360

)

where

βα ,i=arctan
Hα , i

Dα ,i

Eeftens, M., Beekhuizen, J., Beelen, R., Wang, M., Vermeulen, R., Brunekreef, B., Huss, A., Hoek, G., 2013. Quantifying urban street configuration 
for improvements in air pollution models. Atmospheric Environment 72, 1–9. https://doi.org/10.1016/j.atmosenv.2013.02.007

16



 
 

Ex: Land Use Impacts Spectral 
Radiance, Temperature

Duany, A., Sorlien, S., Wright, W., 2009. SmartCode Version 9.2. Ithaca: New Urban News Publications Inc.
Jahan, K.N., 2013. Spatial Analysis of Transect Zone and Land Surface Temperature: A Case Study on Hamilton County, Ohio. University of Cincinnati. 
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T sensor=
K2

ln (
K 1

Lrad

+1)

where

K 1=607.76
W

m2 srμ m
and K2=1260.56 K

T=
T sensor

1+
λT sensor

ℏ c
k B

ln (ℇ)



 
 

Thermal Comfort Studies

Eastern Kolkata

De, B., Mukherjee, M., 2018. Optimisation of canyon orientation and aspect ratio in warm-humid climate: Case of Rajarhat Newtown, India. Urban Climate 24, 887-920. 
https://doi.org/10.1016/j.uclim.2017.11.003 
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Thermal Comfort Studies

30 – 60° from North
Aspect Ratio of 2.5
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Talk to Me
● Wesley T. Honeycutt
● Research Scientist
● honeycutt@ou.edu
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