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How important are small parks in densified urban environments?
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Introduction- Why is it important?

&——— Heatwave 204 —>

Number of deaths

12-Jan 13-Jan 14-Jan 15-Jan 16-Jan 17-Jan 18-Jan

Day of week

=== Total deaths Expected deaths

The health impacts of January 2014 heatwave in Victoria.
Ref: http://www.health.vic.gov.au/environment/heatwaves-publications.htm
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Introduction- what do we know?

Vegetation as urban heat mitigation strategies
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Mitigating urban air temperatures and improving Human Thermal Comf_o'rt"x, :
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Ref: http://www.international.swinburne.edu.au/resources/images

The value of park-induced coolness is referred to as the park cool island

PCI) effect.
Parameters influencing the PCI effect- Micrg scale

1.Irrigation

2.Meteorological conditions

3.Characteristics of the green area

(i.e. its size, type and the amount of existing vegetation in the green space)

4. Topography of the surroundings Geometry of the surrounding streets
Height of the buildings

5.0ther factors affecting PCI that require further studgpatial distribution of trees

various types of trees
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Introduction

Research Objective Research Question
The aim of this study is to investigate the What are the important parameters influencing
interaction between a small urban park and its the climatic and bio-climatic interactions
surrounding built environment in relation to between a park and its surrounding urban
the park characteristics and surrounding environment?

urban design with a particular focus on air
temperature profile and human thermal

comiBERES Il R Ceotihe park. To what extent the park is able to modify the

microclimate of its surroundings, according to
the urban densities around it?
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Events:
A Case Study on Urban Green Spaces in Melbourne

Asieh Motazedian, Andrew Coutts, Nigel Tapper
Methodology

Site selection...
+ Step A Long-term field measurement

« Step B  Short-term field
measurements

Study site- An expanded central city. Ref: Department of transport, planning and local
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Methodoloqy- weather stations

microclimate

Station

Location
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Sun exposure

Middle of the park Sunrise-1300h
P2 Middle of the park All day
El North-East park edge 1000h-1200h
E2 South-East park edge All day
E3 South-West park edge All day
E4 North-West park edge All day
Ul North-South street-left 1200h-Sunset
side
U2 North-South street-left 1100h-Sunset
side
North-South street-right Sunrise-1300h
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Step A- Results

The Park-built interaction during warm summer conditions- PCI
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Time
Monthly averaged air temperature in the park and the surrounding canyons. Study site. Ref: nearmaps

The park was on average cooler than its surrounding urban environment with the maximum PCI reaching
up to 1.0°C, during the
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15:00-17:00

(a) Air temperature °C_Afternoon

Include condition: time>=300 and time<=700

3:00-7:00

22 24 26 28
(b) Air temperature °C_Early morning

The
variability in
depends on
meteorological
conditions and the
characteristics of the
surrounding  urban
environment.

diurnal
PCI
both

PCI

The nocturnal
variability is caused
mainly by the land
surface features.

Include condition: time>=1400 and time<=1600

Solar
radiation

Solar radiation (w/m?)

Mean night time air temperature °C

Wind speed
difference
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Step A- Results

PCIl extension; various wind speeds and directions

16/1/2014
13:00-14:00 pm

f. Legend
18 all_ST_16-1-2014
pm13_14_16
M @ 41.551090 - 41647532
i @ 41647533 - 41.884700
M (O 41884701 - 42.245572
O 42.245573 - 42.342805
@ 42.342806 - 42.462300
@ 22462301 - 42693025
3| <VALUE>
[ 4155118942 - 416780565
[141.67805651 - 4180492359
[]41.8049236 - 41.93170067
[ ]41.93179068 - 42.05865775
4205865776 - 42.18552483
[ ]42.18552484 - 4231239192
: 42.31239193 - 42 439259
[] 42.43925001 - 42 56612608

Time/ Wind Dir / Wind S

16/2:00pm N 13
16/01:30pm NW 9
16/01:00pm NW 9

The downwind cooling effects of the park showing the extension of PCI with northrly wmds .
Air temperature at stations with dominant northerly winds. = "

, was influenced by soil moisture availability, SVF and Wlnd speed
, was influenced by the dominant wind direction arnshexcesdeddaatbpark-width away from
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Step A- Results

PCI extension

8/3/2014 . - ' : ~il - ‘ 11/3/2014
21:00-22:00 pm ¥ 4 ol N B ) 7 2:00-3:00 am

o Legend ! ¥
y all_station_8-3-2014 [P/ : —i : _ S Legend
pm21_22 8_ 1
22.368893 - 22 369597

all_station_11-3-2014
N am2 3 113
19.468047
19.468048 - 19616852
19616853 - 19.685297
19.685298 - 19861563
19861564 - 20 004962

22.369598 - 22.441672
22.441673 - 22.474705
22.474706 - 22.742368
22742969 - 22899132
@ 22899133- 23071450

<VALUE>
[T 2236892128 - 22 44697825
[ 22.44697826 - 22.52503522
_J 22.52503523 - 22.60300219
[ 226030922 - 22 88114916
2268114917 - 22 75520614
[ ] 2275020615 - 22.83726311
[ 2283726312 - 2291532008

2 I 22.91532009 - 22.99337705

[ 22.99337706 - 23.07143402

Time/ Wind Dir / Wind S

S8 1dw_shp493 ] ) ——— : k2 ‘ | : AN @ 20004963 - 20444442

<VALUE>

[ 19.46810913 - 19.57616269
[] 105761627 - 1968421628
[ 1968421627 - 19.79226982
[ 1979226983 - 19.30032338
[ 19.90032339 - 20.0083764

20.00837695 - 20.1164305

[7] 20.11843051 - 20.22448407

Time/ Wind Dir / Wind S

08/10:00pm CALM 0 " | S N b o ey 11/03:00am 19.8 CALM 0
08/09:30pm CALM 0 g | gy q : et 11/02:30am 19.9 CALM 0
08/09:00pm CALM 0 . . — B 11/02:00am 20 CALM 0

The propagation of cooling effects of the park under calm conditions.

Under calm conditions (WS=0), the extension of the PCl was circular instead, benefiting all the canyons
equally.
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Step B- Results

Transects data To extend the spatial resolution and at a lower height

T1-3_Rs B
_ : R T2-2_Rs
11.‘?0 ‘-I Oz.gfaam - 9:35-10:55 pm
5-1- j [ 15-1-2014

| | AllLRs
. T_air_MELB
@ 26548000 - 26.761000
© 26761001 - 26.930667
Bl O 26.930668 - 27.084000
o
°

‘ T_air_MELB
@ 33590000 - 33.717000
33.717001 - 33.801000

o

O 33.801001 - 33.865000
o 27.084001 - 27.203333
e

27.203334 - 27.375000

33.865001 - 33.916000
# 33.916001 - 33.972000 . Y,
- gl e @ 27.375001 - 27.762500
IR @ 33972001 - 34.065000 |, o " (%
! '?; | All_ST_T1-3_Avg-WS " i A_ST_T2-2

Avg_WS
V1393134 - 1619753

B AirT
@ 2253513
@ 28253514 -28.315036

WV 1619754-2.137134
© 28315937 - 28.438438

W 2137135 - 2262467
© 28438439 - 28607664

WV 225248 - 2432086 i 2 § @ 28607665-28.703748

2 v 2432067 - 2892333

| Date/Time/ AirT/ WD/ WS

Date/ Time/ AirT/ WS/ WD J -8 15/11:00pm 284 NNW 6
15/10:30pm 274 WNW 7

:g;ggg:m gg-: ':‘N\g/ 20N ; 15/10:00pm 27.6 SSW 4 A
: - A 15/09:30pm 27.7 SSW 6
14/11:30pm 359 WNW 11 i

Traverses crossing the park in three qifg%?gessaé}c?sss(frqgl[%%%a Iin thre eTc[f?gg{i%%% %ﬂﬁsﬁ%%ﬁ%?l i;%l%@sthree directions at 2130h-2300h

Peak daytime heating; open asphalt highest temperature
The data from the traverses alsoelitrstia@techarthséast ¢tthethat thevetzk Y in the parlesine repenadec away
from the pankgb&tet=punderithectrees the daominapt wind highest temperature
open irrigated grass lowest temperature

| | B VIONASH University - 2 0 -
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Step A- Results

The UTCI An index to evaluate Human Thermal Comfort
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Mean_DT_Sun_UTCI
N
a
o
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UTCI averaged over summer 2013-14 for the stations inside the park and the surrounding canyons with different solar
Durifig''Stmmer conditions and in peak daytime heating, trees’ shading and evapotranspiration in the

In the nearby streets to comfortable in the park.
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Step A- Results

The UTCI

I Januéry13 ' ' ' ' ' Januéry14 ]
Max Ta=31.1 P,

Max Ta=42.8
Extreme

I Very Strong

Moderate

-+ UTCI_P1
-~ UTCLE1 |
—— UTCI_U5
—=— UTCI_U4
—— UTCI_U3

UTCI for two individual days when Ta =30°C, (a) 13th, and (b) a representative day when Ta = 35°C.

Inside the park the heat stress can be reduced one level in

summer days. §
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Step Aand B

Conclusions

» Results from this study confirm the importance of small urban parks in mitigating high air
temperatures and improving human health especially during hot summer conditions.

» The diurnal magnitude of park induced coolness depends on the local meteorological
conditions and surface features.

» The nocturnal variability within PCI was less and dominantly influenced by the characteristics
of the site.

» The findings of this study also confirmed that since the PCI is largely dependent on the
characteristics of the park and its urban surrounding, thereby parks design become of great
importance.
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What’s next?

« Modelling with CAT (Erell et al., 2009) and SOLWEIG (Lindberg et al., 2014) to simulate Ta
and MRT
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Questions?!

Ja

.- Thank you for your attentio

Ref: http://www.toonpool.com/cartoons/simple%20answer_134925
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Step A- Results

The UTCI An index to evaluate Human Thermal Comfort

- MRT_P1

MRT_E1
-~ MRT_US
- MRT_U4
~MRT_U3

Relative humidity %

Individual environmental components influencing HTC, averaged over summer 2013-14
During summer conditions and in peak daytime heating, trees’ shading and evapotranspiration in the

park could reduce the level of heat stress from

In the nearby streets to comfortable in the park.
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