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To present - the research findings in
quantifying the green space cooling
effects on the urban microclimate.
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EH Background of Study

 Rapid growth - reduction of vegetated areas,
increased the built-up surfaces and also possible
cause of UHI.

« UHI phenomenon has been found in cities
throughout the world - defined that the urban air
and surface temperatures are hotter than their
rural surroundings.

« The built-up surfaces trap the incoming solar
radiation during the day and then re-radiate it at
night.
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HH Background of Study

* The vegetated area helps to keep the temperature
of the surrounding lower than the developed area
by its shadow and evapotranspiration.

Commercial Urban

Suburban Residential

Residential
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* In earlier study - the temperature of urban parks
Is found to be 1-2°C, and sometimes even 5-7°C
cooler than their urban surroundings.

 Park Cool Island (PCI)- an irregular pattern of
cooler areas within generally warmer urban areas.

« PCl - has strong cooling effects on the local
surrounding.

 The shadows of high density trees and the water
element in the urban green spaces contribute to
cooling effect factors.
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Hﬂ Background of Study

« Urban green spaces — has positive cooling effects
within surrounding urban areas even in small size.

« Maximum cooling effects - not reached in the
bigger park but was due to the compactness of
green space.

o Satellite imagery + GIS — used to monitor the
land use changes and land surface temperature
(LST).

 Green spaces - can create a cooling effect that
extends_to the surrounding areas.
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Selangor

These areas are selected due to
rapid urban development activities
and existence of these cities over
the Iast 30 years.
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Part of Petaling District:
a) Shah Alam Lake Garden

b) Tasik Bandaran Kelana Jaya
c¢) Subang Ria Recreational Park
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HH Research Methodology

Data Acquisition ‘

!

Data Pre-Processing ‘

1

Data Processing ‘

U

Data Analysis ‘
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Data acquisition:

e Satellite Imagery ( Landsat 5TM 2009) Downloaded
from USGS website

 Meteorological Data acquired from MMD

JABATAN METEOROLOGI MALAYSIA
Records of Meteorological Data

Station : Subang

lat. : 3 OTN
Long. :101° 33E

Ht. Above M.S.L. : 16.5m.

4. Search Results
If you selected more than one data st to search, use the
dropdown to see the search resuts for each specific data
set

Note: You must be logged in to download and order
scenes

Dry
Bulb  Relative  Mean Surface Wind
Hour ~ Temp. Humidity Direction  Speed

Show Result Controls

Data set

C Stno  Year  Month  Day (MST) (°C) (%) (%) (mis)
48647 2009 1 21 1 261 86 300 11
48647 2009 1 Al 2 261 % " 00 04
48647 2009 1 2 3 255 88 300 10
48647 2009 1 2 4 255 8% " 000 0.0
48647 2009 1 il 5 255 8% " 000 00
48647 2009 1 Al 6 252 8% " 000 00
L e 48647 2009 1 Al 7 254 80 " 0% 05
48647 2009 1 2 8 255 8 10 11
48647 2009 1 2 9 26.3 " 060 11
48647 2009 1 il 10 289 60 "0 21
48647 2009 1 Al il 3041 59 " 050 13
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HH Research Methodology

Data preprocessing — Image Subset for area of study, TIR

band and NDVI
_ (022448‘N1‘_@ T

Landsat 5TM (5,4,3)
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HH Research Methodology

Data Processing:

e Land use — unsupervised classification with 5 types of
land use classes.

* NDVI- INDVI=(NIR-R)/(NIR +R)
Where, NIR - the pixel digital number (DN) of TM
Band 4, R— DN of TM Band 3

e LST- Mono-Window Algorithm:
T, = {a(1-C-D) + [b(1-C-D) + C + D]T - DTa}/ C

where:- Ts is LST in Kelvin; a =-67.355351; b = 0.458606; (C = & x T, ;where €=emissivity
can be computed from NDVI ); D = (1- T,) [1+(1- € )x T,]; T, is the brightness temperature
(K) and T, is the effective mean atmospheric temperature.
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Hﬂ Research Methodology

Data Processing:

e Park Cooling Effect Intensity —
Park cooling intensity (AT)=T,-T,
where, T, is the average LST inside the park
T, is the average LST outside the park

* Relationship with Distance from Park Boundary-
Linear Correlation
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Research Methodology

Green Space Cooling Effects Buffer Distance
a) Shah Alam Lake Garden b) Bandaran Kelana Park

c) Subang R|a Recreatlonal Park

The 50 m multiple ring buffer with
maximum buffer distance of 1000
m generated from outside the
green space/park boundary.
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HH Research Methodology

Data Analysis:

* Surface Temperature Distribution within different
land use/ land cover.

* Vegetation cooling effects on surrounding areas.
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HH Results and Analysis

Outputs:

e Map of land use/land cover, NDVI map, LST map in
20009.

* The detail urban green space profile in selected
study area.

* The cooling effect intensity and correlation
between cooling effect intensity and buffer

distance.
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HH Results and Analysis
Land Use/Land Cover and NDVI Map

Legend:
Water bodies

High Dense
Trees
Mix Vegetation

Built-up area

Open land

I:j

NDVI classification Map of 2009

Land Use Map of 2009
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G Results and Analysis
LST Map B

‘Land use/ Land 2009
Cover (Temperature °C)
Water 25.3
High Dense Tree 25.4
Mix Vegetation 28.0
Built-up area 30.8
Cleared Land 28.7
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HH Results and Analysis

Detall Subset of Studv Area- Transect Profile of NDVI and LST

o)

Temperature (C)
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NOVI Range (Pux
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*The lake garden area is surrounded by residential, high rise building, road and commercial
areas.
*The surface temperature between built-up areas and high density tree areas is more than 4 C.
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Results and Analysis
etall Subsetof Study Area' Transect Profile of NDVI and LS

Ly

a) Digital Orthophoto ot ¢) NDVI Image 2009 ¢) Surtace temperature ot
Bandaran Kelana Park in (High:0.504; Low: -0.224) Bandaran Kelana Park in
2009 2009

NOVI Rarge (Puel)

Profie Dstance (=) Profie Ostance (=)

Kelana Jaya area has been transformed to the new urban area and surrounded
by industrial area, high rise building, facilities building (i.e.; stadium and sports
centre), road and commercial building. As the profile line crossed over the

grass area the pegature remain unchanged, o .
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Results and Analysis

tall Subset of Study Area: Transect Profile of NDVI and LS
et W ol e L X

a) Digital Orthophoto of b) NDVI Image 2009 ¢) Surtace temperature ot

Subang Ria Recreational (High:0.448; Low: -0.172) Subang Ria Recreational
Parkin 2009 _ Parkin 2009
NDVI Surface Temperature

019 2 600 1200 " 2

NDVI Range (Pixel)
o o
© =
lemperatur
BRNERS
FaNB

0o 200 400 600 800 1000 1200
Profile Distance (m) Profile Distance (m)

The surrounding area consists of multiple land use (i.e.; Highway, high
rise building, private club and residential). Water body also could be
another variable besides vegetation that can help lowering the surface

o

radiant temperature.
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Results and Analysis
Green Space Profile

Land cover LST Green Space Profile
profile Distribution
a) R Class Name i % LST (°C)
ﬂ:._ (Hectare)
#{_'—l ’\\fater ) 10.26 31.40 24.62
l" : ?‘gh—dens“y 17.55 53.72 2530
rees
Mix_vegetation 1.98 6.06 25.82
Tug s Built_up 126 3.86 25.64
Open_area 1.62 4.96 26.02
Total/ Acreage 32.67 100 25.48
Class Name (H‘:f; " % LST (°C)
Water 7.38 47.40 2525
TH;gh-dens"y 4.59 29.48 26.25
ees
Mix_vegetation 0.72 4.62 26.80
Built_up 2.88 18.50 27.30
Open_area - - -
Total/ Acreage 15.57 100 26.4
C) Class Name (H‘:f;e) % LST (°C)
' i “\ Water 6.66 5523 2450
‘ = ) N High_density s
-h x EEL Ay 2.79 23.13 25.50
Legend: UGS Profile Mix_vegetation 1.98 16.42 26.32
Water Built_up - - -
;‘ih‘?:’z:z::ees Open_area 0.63 522 26.80
e rebila Total/ Acreage 12.06 100 25.78
Open land . . e
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Results and Analysis

Green Space Cooling Intensity

G

Park Buffer Range (m)/ PCI Intensity ( AT°C)

T,(°C) 50 | 100 | 150 | 200 | 250 | 300 | 350 | 400 | 450 | 500
Shah Alam 25.5 1 133 | 139 | 15 2 28 | 2.8 2.9 3 3
Kelana Jaya 26.4 1.7 | 2.2 3.3 3 33 | 33| 36 | 39 | 37 3.2
Subang Jaya 25.8 1 1.1 14 | 203 | 25 | 23 | 25 | 256 | 2.8 3.3

Tp(°C) | 550 | 600 | 650 | 700 | 750 | 800 | 850 | 900 | 950 | 1000
Shah Alam 25.5 36 | 2.2 1.9 19 [ 19 | 16 | 23 | 16 | 26 3.3
Kelana Jaya 26.4 44 | 3.1 2.8 38 | 34 | 31| 31 | 38 | 44 4.4
Subang Jaya 25.8 2.9 3.3 4.0 3.4 2.7 2.7 4.9 4.9 4.9 4.9

i. Inthe 50 m buffer zone the intensity range from 12C - 1.79C.

ii. As the buffer distance reaches the 500 m buffer zone, the intensity
value increases by 39C to 3.32C.

iii. However, the highest intensity value is 3.92C at the buffer distance of
400 m in the Bandaran Kelana Park. The land use/land cover types
within the 400m buffer zone are mainly commercial and built-up
areas. The mean in this region is approximately 26.42C.
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Results and Analysis

b) Bandaran Kelana Park

lation Between Cooling Effect
Intensity and Buffer Distance

a) Shah Alam Lake Garden
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*Strong positive correlation between
cooling effect intensity and proximity from
¢) Subang Ria Recreational Park the park boundary are clearly evident.

= *The R? coefficients for Shah Alam Lake
Garden (0.9088 ), Bandaran Kelana Park
Sefsse o (0.816) and Subang Ria Recreational Park
(0.9174).
eUrban green spaces are capable of
0 reducing the high radiant temperature of
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Conclusion and Recommendation

The cooling effects of parks - depends on the park
profile (water body, high density trees, mix vegetation,
built-up area and open spaces).

The composition of different land use/land cover
within the parks generated different average park
temperature.

The cooling effect intensity increases as distance from
the park boundary increases. The temperature
difference between the interior of the park and the
zones 500 m from the park boundary is more than 3°C.
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V.

Conclusion and Recommendation

Further research should include detailed studies on
the urban green spaces cooling effect based on
various park design, park size and park orientation.

Findings from this study will help urban planners or
urban designers to understand the interaction

between urban parks and UHI effects especially in a
hot and humid tropical climate region like Malaysia.

N

XXV International Federation of Surveyo B
Congress, Kuala Lumpur, Malaysia, 16 — @ ,‘A.‘_'K

June 2014

UNVERSITI PUTRA MALAYSIA
OO TROTYsn

UNIVEHSITI SAINS MALAYSIA




HH Acknowledgment

Many thanks goes to the:

Malaysian Land Surveyors Board (LJT) for financial
assistance

and,
Malaysian Remote Sensing Agency (ARSM),
Malaysian Meteorological Department and

Department of Survey and Mapping Malaysia
(JUPEM),

for providing necessary data.

' XXV International Federation of Surveyo WS ELE ARE

! ; _ UNIVERSITI [!]ﬁm D b

% y Congress, Kuala Lumpur, Malaysia, 16 — 2 TRENOLOGI %ﬁ /)
uuuuuuuuuuuuuuuuuuuuuuuuu JUPEM @ June 2014 @® \ArRA ‘j e T TR

Thank you for your
attention!

Authors Email:
afzanphd@gmail.com ,
wmnaim1960@yahoo.com, and
alamahmisni@yahoo.com

June 2014 @ )ARA

' XXV International Federation of Surveyo vt ieboon]
@ oo Congress, Kuala Lum Malaysia, 16 — 2 UNIVERSITI
: A P> 4 g gress, pur, Malaysia, < TEKNOLOGI




