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URBAN CLIMATE AND THE URBAN HEAT ™

estales

Urban Climate Zone, | Rough/ Aspect % Buil
ucz'’ mage ness | atios | (mper-
class? meable)

1. Intensely developed urban

with detached close-set high-

fise buidings with cladding, 8 >2 >%0
e.g. downtown towers
2. Intensely develaped high

density urban with 2 -5

storey, attached or very close- 7 12-25 >85
set buildings often of brick or

stone, e.g. old city core
3. Highly developed. medium

density urban with row or

detached buit close-set houses, 7 05-15 70
stores & apartments e.g. urban

ousing Lot Bdinallo Lo 00 Bt 8
4. Highly developed. low

density urban with large low N B
buildings & paved parking, e.g. 5 005-02) 75-9%5
STopping mall, Warehouses | e e+ AR
5. Medium development low 02-05,

density suburban with 1 or 2 6 up to >1 3565
storey houses, e.g. suburban with tall

rousing R0 e AR . T e rocs
6. Mixed use with large 04-05

buildings in open landscape, T

eg. institutions such as = I 2 Do 5 depﬁged: onj <40
msma'{’ UHWS@ a.m ﬂ%?llll IIL (111} g?lglllll
7. Semi-rural development with >0.05

scatlered houses in natural or 4 depeﬁ dsonl <40
agri-cultural area, e.q. farms,
R T LT SR - frees
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ISLAND EFFECT

URBAN HEAT ISLAND PROFILE
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Temperature Differences:
Buildings Geometry;
Surfaces Behavior;
Air Pollution;
Anthropogenic heat.

(Oke, 2006)
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solar % !

radiation \ (b)
\ /(c,

(a) aerodynamic effects
of the tree canopy

(b) latent heat from the
tree canopy

(c) shading effect on

long -wave long-wave radiation

radiation

(d) shading effect on
short-wave radiation

(penetration)

Yochida et al. (2006)
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Fig.1. Clastficacion climatica de Koppen-Geiger en la Peninsula Ibérica e Islas Baleares.
Classificagdo climdtica de Koppen-Geiger na Peninsula Ibérica e Ilhas Baleares.
Képpen-Geiger Climate Classification for the Iberian Peninsula and the Balcaric Islands.
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METHODOLOGY — MONITORING NETWORK

X CRITERIA

% - Cover all Local Climate Zones —
T at least three sensor per location
Sensores
e - Cover topographic effects (from
® eor river margins to hilltops)
§ 5
S - Cover rural to urban gradient
® ZRE

[”_ ] limite Cidade

I coificado EQUIPMENT

2"‘;“ - 23 Temperature and humidity
1210 - 1320
B noo-1210 | SENSOIS

990 - 1100

880 - 990

sm- |- Three wind speed and direction
I 60 - 770

I 50 - 660 Sensors
Il +40-550

- Two full automatic station
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Table 2. Local Climate Zones and their attributes (Based on Stewart and Oke [36]).

Average Sky Roughness Impervious
View Factor Length [43] Surface (%) 2

2-Compact midrise—Dense mix of \
midrise buildings (3-9 stories). Few 0.43 1.54-2.5 94-99
or no trees. Land cover mostly paved.

LCZ—Description [36] Fish-Eye !

3-Compact low-rise—Dense mix of
low-rise buildings (1-3 stories). Few 0.75 0.93-1.07 88-99
or no trees. Land cover mostly paved.

AN /
S

5-Open midrise—Open arrangement

of midrise buildings (3-9 stories). ( 0.72 0.74-0.76 90-99

Abundance of pervious land cover ’ ’ ’

(low plants, scattered trees).

8-Large low-rise—Open
arrangement of large low-rise

buildings (1-3 stories). Few or no 0.78 0.82-0.99 %
trees. Land cover mostly paved.

9-Sparsely built—Sparse

arraljlgeme‘nt of sn.ml.l or e a 0.92-0.90 0.00-0.15 2357
medium-sized buildings in a natural . ) :

setting. S— ”/ T r

GAB—Urban Green
Spaces—Heavily wooded landscape
of deciduous and/or evergreen trees
or lightly wooded landscape of

deciduous and/or evergreern.

RCD—Rural Areas—Open
arrangement of bushes, shrubs, and
short, woody trees and featureless
landscape of grass or herbaceous
plants/crops.

0.71-0.42 0.08-2.00 2-81

0.88-0.84 0 0-20

1 Fish-eye photo examples for Sky View Factor (SVF) determination in winter (left) and summer (right); > Considering
a 25 m radius around the sensors’ location.

Gongalves et al., 2018
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RESULTS — UHI — MEAN URBAN MIDRISE
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RESULTS — UHI — MEAN URBAN GREEN SPACES
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RESULTS — HEATING AND COOLING - ™™
WINTER

Winter - Mean Surface Air Temperature Variation -
Individual Green Spaces vs MIDRISE

MIDRISE - Summer
UGS2 - Summer

3 ~ | UGSS8 - Summer
,- . | m———— UGS9 - Summer
..’__\\.,._ —_————— UGS11 - Summer
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RESULTS - HEATING AND COOLING - ™™=
SUMMER

Summer - Mean Surface Air Temperature Variation -
Individual Green Spaces vs MIDRISE

MIDRISE - Summer
UGS2 - Summer
UGS8 - Summer
UGS9 - Summer
UGS11 - Summer
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RESULTS — UHI EFFECT UGS 2

Urban Heat Island Intensity - UGS2
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RESULTS — UHI EFFECT UGS 11

Urban Heat Island Intensity - UGS11
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RESULTS — UHI EFFECT UGS 8

Urban Heat Island Intensity - UGS8
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FINAL REMARKS

* The Urban Heat Island Effect is present in a Small
Size City.

“UGS have a differentiated effect in the Local Urban
Climate.

“ Among the climate benefits of UGS there is an
extended cooling effect more intense in higher
canopy cover in urbanized context.

“ The local monitoring network is being kept since
2012, future developments include modelling and
land change impact on Local Climate.
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Artur Gongalves — ajg@ipb.pt
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