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ABSTRACT

Wind is one of the nature’s unique phenomena, which when occurred in a
strong form, may cause tremendous effect and major problems causing impact
to human and trees, especially in an urban area such as Kuala Lumpur. The
main objective of this study was to investigate the winds’ seasonal
characteristics and its impact on trees. Daily wind data was obtained from the
Malaysian Meteorology Services (MMS) Petaling Jaya station and categorized
using descriptive statistics and frequency analysis. Damage tree data from
three different areas was obtained from the Landscape and Recreation
Development Department, Dewan Bandaraya Kuala Lumpur (DBKL). Result
from this study showed that mean maximum wind gust or mean wind velocity
ranged between 20.7 m/s and 20.9 m/s throughout from 2012 to 2016 and
usually occurred in the month of November and December. The highest mean
wind speed from 2012 to 2016 was in month of December with speed reaching
19.26 m/s. September and November were the second highest with speed
reaching at 17.36 m/s. Branch breakage was the main type of tree damage
followed by stem breakage and uprooting. Tree species most commonly
damaged was Rhu (Casuarina nobile) with total 531 incidence (33.27%) within
the three district followed by also Rhu tree but different species (Casuarina
equisetifolia) with 180 incidence (11.28%) and Tan wattle (Acacia
auriculiformis) with 81 incidencee (5.08%).This study concluded that there was
no significant relationship between the wind speed and the frequency of urban
tree damage in the selected areas in Kuala Lumpur after being tested with
Pearson’s Correlation analysis.



ABSTRAK

Angin adalah salah satu fenomena semulajadi yang unik, yang mana terjadi
dalam bentuk angin kencang dan akan menyebabkan kesan yang dahsyat dan
memberi kesan terhadap manusia dan pokok terutama di kawasan bandar
seperti Kuala Lumpur. Objektif utama bagi kajian ini adalah untuk mengkaji
ciri-ciri angin bermusim dan kesannya kepada pokok. Data harian bagi angin
diperolehi dari Jabatan Meteorologi Malaysia (MMS), stesen Petaling Jaya
dan di analisa menggunakan statistik deskriptif dan analisis kekerapan. Data
kerosakan pokok dari tiga daerah berbeza diperoleh daripada Jabatan
Pembangunan Lanskap dan Rekreasi, Dewan Bandaraya Kuala Lumpur
(DBKL). Hasil daripada kajian ini menunjukkan bahawa purata kelajuan angin
maksimum adalah antara 20.7m/s dan 20.9m/s sepanjang tahun 2012 hingga
2016 dan biasanya berlaku pada bulan November dan Disember. Purata
kelajuan angin yang tertinggi dari tahun 2012 hingga 2016 adalah pada bulan
Disember dengan kelajuan mencapai 19.26m/s. September dan November
adalah yang kedua tertinggi dengan kelajuan mencapai 17.36 m/s. Dahan
patah adalah jenis kerosakan pokok yang utama diikuti oleh kerosakan batang
pokok dan pangkal pokok. Spesies pokok yang paling banyak rosak ialah
pokok Rhu (Casuarina nobile) dengan jumlah 531 kejadian (33.27) di dalam
tiga daerah diikuti oleh pokok Rhu juga tetapi berlainan spesies (Casuarina
equisetifolia) dengan 180 kejadian (11.28%) dan Tan wattle (Acacia
auriculiformis) dengan 81 kejadian (5.08%). Kesimpulan daripada kajian ini
ialah tidak terdapat hubungan yang signifikan antara kelajuan angin dan
kekerapan kerosakan pokok bandar di kawasan terpilih di Kuala Lumpur
selepas diuji dengan analisis Korelasi Pearson.



ACKNOWLEDGEMENTS

Alhamdulillah and thanks to the Almighty for bestowing me with strength for
enabling me to successfully complete my Final Year Project dissertation.
Firstly, | would like to dedicate my grateful appreciation to Prof. Dr. Ainuddin
Bin Nuruddin, my project supervisor for his excellent guidance and blissful
encouragement throughout period of the project. | am also thankful for his

support, patience and time spent until the end of my project.

My gratitude extends to Malaysian Meteorology Services (MMS) especially
Mrs. Mariam bte Satiman. A note of my gratitude goes to the Landscape and
Recreational Development Department, Dewan Bandaraya Kuala Lumpur
(DBKL) especially Haji Norazam Bin Mohamed Nor for their moral support
during my study and all officers of the target district, who supported me during

the data collection.

Finally, this Final Year Project dissertation could not have been completed
without the pray, help and understanding from my parents, Zakaria bin Ishak
and Siti Khadijah binti Jaafar. | am very grateful to have them who keep
supporting and trusting me in whatever decisions that | have made in my life.

Thank you for always standing by my side.



APPROVAL SHEET

| certify that this research project report entitled “Impact of Wind on Urban Tree
for Selected Areas in Kuala Lumpur” by Afiq bin Zakaria has been examined and
approved as a partial fulfilment of the requirements for the Degree of Bachelor of
Forestry Science in the Faculty of Forestry, Universiti Putra Malaysia.

Prof. Dr. Ahmad Ainuddin bin Nuruddin
Faculty of Forestry

Universiti Putra Malaysia

(Supervisor)

Prof. Dr. Mohamed Zakaria Bin Hussin
Dean

Faculty of Forestry

Universiti Putra Malaysia

Date: ..o,



TABLE OF CONTENTS

DEDICATION

ABSTRACT

ABSTRAK
AKNOWLEDGEMENT
APPROVAL SHEET

LIST OF TABLES

LIST OF FIGURES

LIST OF ABBREVIATIONS

CHAPTER

1 INTRODUCTION
1.1 General Background
1.2 Problem Statement and Justification
1.3 Objectives

2 LITERATURE REVIEW

2.1 Introduction
2.2 Wind Characteristics
2.3 Causes of Wind
2.4 Types of Wind

2.4.1 Monsoon

2.4.2 Tropical Cyclone
2.5 Effect of Wind on Tree
2.6 Type of Tree Damage

3 METHODOLOGY

3.1 Site description

3.2 Method

3.3 Data collection
3.3.1 Wind Data
3.3.2 Tree Data

3.4 Data Analysis
3.4.1 Wind Speed
3.4.2 Tree Damage Analysis
3.4.3 Frequency Analysis
3.4.4 Correlation Analysis

Vi

WwWkE Pk

cooo~NOOOTOT D™ B



4 RESULTS AND DISCUSSION

4.1 Monthly mean maximum gust speed

4.2 Mean wind Speed

4.3 Wind category

4.4 Wind direction

4.5 Tree Damage Incidence

4.6 Correlation analysis
4.6.1 Correlation analysis between monthly mean
maximum gust speed with total tree damage
4.6.2 Correlation analysis between mean wind speed
with total tree damage

4.7 Species Damage
4.7.1 Seputih
4.7.2 Bukit Bintang
4.7.3 Kepong

4.8 Type of Tree Damage

5 CONCLUSION AND RECOMMENDATIONS
REFERENCES
APPENDICES

Appendix A
Appendix B

Vil

16
16
17
18
19
21
25
25

27
27
28
29
30

33

36

39



LIST OF TABLES

Table Page
2.1 Type of tree damages 9
3.1 Description of the study areas 10
3.2 Beaufort’ scale, specification and the sign on the land. 15
4.1 Frequency of tree damage from 2012 to 2016 22
4.2 Correlation between mean maximum gust speed 25

and total tree damage

4.3 Correlation between mean wind speed and 26
total tree damage

viii



LIST OF FIGURES

Figure Page

4.1 Mean maximum gust speed from 2012 to 2106 (m/s). 17

4.2 Mean wind speed from 2012 to 2016 (m/s). 18
4.3  Frequency of wind category from 2012 to 2016 19
4.4  Directional frequency of maximum surface wind 20

from 2012 to 2016.

4.5 Tree species damage for three district 23
from 2012 to 2106

4.6 Tree species damage from 2012 to 2016 28
at Seputih

4.7 Tree species damage from 2012 to 2016 29
at Bukit Bintang.

4.8 Tree species damage from 2012 to 2016 30
at Kepong.

4.9 Types of three damage within the 31

three district from 2012 to 2106



MMS

DBKL
M.S.L
MSW

LIST OF ABBREVIATIONS

Malaysian Meteorological Services
Dewan Bandaraya Kuala Lumpur
Mean Sea Level

Maximum Sustained Surface Wind Speed



CHAPTER ONE

INTRODUCTION

1.1 General Background

Wind is one of the God unique creation on this earth. Wind contribute many benefit
to human and also to the other living things. It helps in the cloud movement and
this will induce to rainfall, helps in pollination process, important source of energy
and others. But, not all the wind existence give benefit. For example, strong wind,
will mostly cause problem to human and other living things such as tree. It will

cause damage and destruction to property such as buildings, houses and others.

Wind is caused by differences in the atmospheric pressure. When a difference in
atmospheric pressure exists, air moves from the higher to the lower pressure
area, resulting in winds of various speeds. Globally, the two major driving factors
of large-scale wind patterns (the atmospheric circulation) are the differential
heating between the equator and the poles (difference in absorption of solar
energy leading to buoyancy forces) and the rotation of the planet. Strong wind
such as hurricane, monsoon, typhoon and cyclone are the major forces of causes

of destruction to human life and also to the environment.

Large infrequent disturbances can have a substantial role in structuring plant
communities and research on the impacts of extreme events is an expanding area
of ecological research (Cook & Goyens, 2008). In the lands adjoining the seven

basins in which tropical cyclones form globally, extreme winds are a major agent
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of disturbance, capable of destroying entire forests in a day. Understanding the
impact of infrequent disturbances such as tropical wind on ecosystems is
essential for valid estimates of Net Ecosystem Productivity and Net Biome

Productivity (Cook & Goyens, 2008).

Wind is a major source of disturbance to European forests (Dupont et al., 2015).
Damage due to the wind has increased since the mid-twentieth century in relation
to changes in forest management activities, and possibly climatic changes
(Dupont et al., 2015). This trend is expected to continue, reducing the carbon
storage potential of forests and leading to severe loss in their economic value

(Dupont et al., 2015).

Apart from Malaysia, other countries also facing the similar problem of damage
and impact due to the wind effect phenomenon. For example, on 9 December
2005, a catastrophic windstorm that affected a small section of Cape Cod, in
Massachusetts, USA, provided an opportunity to study the effects of maintenance
and defects on the tree failure. Although the area affected by the storm was
comparatively small wind speeds of approximately 45 m/s (100 mph) resulted in
thousands of tree failures (Kane, 2008) .Wind damage would be expected to be
drastically higher today because numerous forests are in a mature stage due to
the lack of harvesting (Kamimura & Shiraishi, 2007) Based on this fact, this study
is carried out to see wind damage to the tree and also to relate the wind speed

and type of damage to the tree.



Tree damage impacted by the wind in an urban area such as in Kuala Lumpur,
possess great danger to life and valuable properties. Zulfakar (1990) reported that
a storm followed by strong wind had uprooted 40 tree in April 1998 and also 29
tree with stem and branch breakage in Kuala Lumpur area .While in 13 July 2016,
it is reported that storms that hit the capital resulted in 10 trees uprooted and

crushed several cars and houses in several locations in Kuala Lumpur itself.

1.2 Problem Statement and Justification
Wind impact on urban tree in an urban area plays a major role in property damage
and endangering lives physically injured or damage tree. There are many urban

tree that are planted do not have the ability to stand under strong wind.

For this study, the data collected will be expected to help the planners or
specifically Dewan Bandaraya Kuala Lumpur (DBKL) to organise or develop
appropriate tree selection and tree maintenance schedule in the urban area in

future.

1.3 Objective

The objectives of this study were:

a) To study seasonal wind pattern for selected area in Kuala Lumpur.
b) To relate wind speed and frequency of damaged urban trees for selected

area in Kuala Lumpur.
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