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“Mean Temperature of the Climate, ... is strictly about 48.5F: but in the denser parts of
the metropolis, the heat is raised, by the effect of the population and fires, to 50.50,
and it must be proportionately affected in the suburban parts. The excess of the
Temperature in the city varies through the year, being least in spring, and greatest in
winter; and it belongs, in strictness, to the nights; which average three degrees and
seven tenths warmer than in the country; while the heat of the day, owing without a
doubt to the interception of a portion of the solar rays by a veil of smoke, falls, on a
mean of the years, by about a third of a degree short of that in the open plain.”

(Howard, 1820)
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(Oke, 1973)
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(Redrawn from Oke, 1973)
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(Nunez & Oke, 1977)

N
L . CANYON-AIR
N\ L NYOLUME
T Roof \ —f———— | Roof
—IF——--# ————— wa“ '
\\\ E H i
\I| Floor :
N _
—_—]
w L

H/W =~3.5



(2) 1n'yn ninn 'R 79 n1ANn anxivn

at u-r (max) (K)

12

10

8

6

4 b4~ " o Europe --------- .
B ; ® N. America &
2 o """"" +  Australasia — T
0 I S VI S N
0 05 10 15 20 25 30 3.5

H/W

1WA DINN 'R 7W 1NN Nnxivn 2 ontn
7 |T27n2 21NN 2NNY 0220 DAl | ontl
n71ya 0"y 31

(Redrawn from Oke, 1987)

(Oke, 1987)
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TABLE 2, SUGGESTED ‘CAUSES’ OF THE URBAN HEAT ISLAND (Not rank ordered)

Altered energy balance terms leading to positive Features of urbanization underlying energy

thermal anomaly balance changes
A. Canopy layer
iereased-aosorpti Canyon geometry - increased surface area and
multiple reflection
2—Inereased-long-waveradiationfrom—the-sky—— Air pollution - greater absorption and re-emission
3. Decreased long-wave radiation loss Canyon geometry - reduction of sky view factor
4 —Anthropogenic-heat source— Building and traffic heat losses
5. Increased sensible heat storage Construction materials ~ increased thermal
admittance
6—Decreased-evapotranspiration- Construction materials - increased ‘water-
proofing’

T—Decreased-{otal-turbulent-heat-transport——— Canyon geometry - reduction of wind speed

Note: Part B of the table (not shown) deals with the urban boundary layer

“On the basis of observation, (as summarized in Section 3) or as a result of the constrained
conditions, we may effectively eliminate ‘causes’ A1, A2, A4, A6 and A7 in Table 2 from further
consideration. Thus urban/rural energy balance and cooling rate differences will depend simply upon
the relative strengths of the net long-wave radiative sink and the sub-surface heat store in each
environment (i.e. ‘causes A3 and A5). Ceteris paribus the relevant and therefore critical properties
governing these differences are the radiation geometry () and the surface thermal properties
(given by the thermal admittance w).”
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F1G. 5. Difference in the seasonal-average T between the URB and NOURB cases for (a) MAM, (b) JJA, (c) SON, and (d) DJF.

Differences that were not significant at the 95% confidence level (Student’s ¢ test) have been masked out.
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Erell & Williamson, 2006
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The Canyon Air Temperature (CAT) model - comparison of observations and predictions.
Adelaide, Australia, May 2000
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Kaplan et al, 2016
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(Spronken-Smith & Oke, 1998)
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(Grimmond et al, 1996)
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Shashua-Bar, Erell and Pearlmutter (2009)
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air temperature [deg C]
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Index of Thermal Stress [W]
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Thermal stress and thermal sensation (i) kg

(Shashua-Bar, Erell and Pearlmutter , 2011; Pearlmutter et al, 2007
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Index of Thermal Stress [W]
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(Shashua-Bar, Erell and Pearlmutter , 2011)
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Reduction in thermal stress [kWh]
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