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ABSTRACT

Frog extinction phenomenon occurs throughout the world. Around 33% of amphibian
species threatened while more than 150 species have been extinct since 1980. This is
due to the impact of urbanization that exploits habitats for urban wildlife, especially
diversity of frogs’ habitant. As animal with limited mobility, frog become the most
affected species from this global threat. Although it is often described as an animal that
has a bad and ludicrous appearance, frogs have avery important role in the environment.
Its thin skin character makes frogs a very common animal to measure the level of
environmental pollution. The aim of this research is to determine the amphibian in the
urban lake garden in Kuala Lumpur as bio-ecological indicator. As the fastest growing
city in Malaysia, Kuala Lumpur has become an area of study. Five lakes parks in lined
with urban areas and categorized as a high potential pollution contributor. The studied
lake garden is Perdana Botanical Garden, Titiwangsa Lake Garden, Batu Metropolitan
Lake Garden, Kepong Metropolitan Lake Garden and Permaisuri Lake Garden. The
result shows that Perdana Botanical Garden consists of the highest number of frog
species (n=7) and frog population (n=80). Meanwhile, Titiwangsa and Permaisuri Lake
Garden recorded the least number of species and population. The best lake garden with
the least contamination is Perdana Botanical Garden. Most of the contamination
measured score the least value compare to others Parks. Batu and Kepong Metropolitan
Lake Garden score the highest value in contamination, especially in copper, nitrite and
phosphorus score. The most favorable habitat for frogs are at the Perdana Botanical
Garden and Batu Metropolitan Parks. These parks contain a numerous marginal and
aquatic plants and less steep edges that suitable for frog’s locomotion. Kepong
Metropolitan Park becomes the most unsuitable habitat as it is consist a lot of steep
edges and less suitable flora near the pond. As a summary, the result shows that mixed
up findings that can lead to multiple conclusions. This result due to the characteristics
of the parks that influence their suitability as frog habitat. Flora and lake edges are some
example of driving factors categorize as lake character that influence frog habitat. From
the observation made, most species recorded from the parks were common species
found in urban area, which also considered as indicator of the adverse effects of
urbanization onthe ecology. Ina nutshell, frog population is influenced by water quality
of a park. It is vital to have a suitable habitat that address frog needs to cater their
population in a lake park. Thus, the study come with a suggestions that allocation for
some portion of natural habitat, whether existing natural or designed natural habitat is
necessary for frog to perform its function as biological indicators for a healthy urban
environment.



Coudl Lo

D2 i B3dge WLl £l 0 733 U AW AT o (3 piall plal sal s
Bl Bl W Janey o sl 3G 4] GlS (gimy 1980 ale e B 150 (e T
ghiall ool SN e 85502 55 43 OloemS L galicall blge £55 Boloty (hyadl LU 3
tor sl ) Oly b o L U &l a2 Jo . i) s a1y a5 gl ST
LUl WL Clg galacall and ) Al 300 Jod Com il 3 AU gn 9o galicall OB (3Luy
& At ) dids (3 Ol Lad s Gl s e Ul LsMJ\ ol gtas oL
el Y s WIS ool (b (3 T3¢ 0all gl Wlasl . gl 5505 j5uaY YIS
G nS el BT o Canaly B bl Ll e Cilaas bl (3 a5 Ot i 4
opt Aoy (Lot $p8 Aoy (LI Bl A p G gyl Bl A 23Sy Ll
Perdana of asmall ol .(gjpmpn 3085 Oldpgin fisnS 38 Aoy Oldpgin sl
= o) palaall sy (7 = @) paleall gt a sae xST 0 LdlsBotanical Garden
sas it Permaisuri Lake Garden , Titiwangsa clsw caws <341 3y .(80
Bl Sslll Lame B3N sy B a sl BT a8t 2R il Ol 615 e
3 e ol 0oy 03 L OWggie ey S 61 gl e e BT oy
& o prlaal adle S ol Sl jpaudlly copdly ) Olmys (3 Rl (k)
ialdl UL e L) e ol sds sy Oldggie gl opzeg 35LI Uloyy dgu
51 Kepong Metropolitan Park qa, il a5 (ks hagl BT Gl 2505
S e ol weedle Y1 ULl sl ekt e ST e 05 a8V awlll e LIl
Bzl ada L 83dne Sl ] 635 O (S @) alakod) el O Gl Jglis ¢ Jod) 20N
Vo pmdly SULI Olem dws L galiiall PlsoS Lzeedle Jo 55 3 gl atlas (o
S A e sl bae e S5 8t s Bl Jo Cias @) LA Lle e
Sy cgpadt G (3 85 gl aladl plgW e ) e Aol 151 (ans ST (g
A sle Be gy polial) O STy lamel and) Je sl lall U | age Ua) e
At (3 B olla) 20 paiial) olrlarl b ol Jig0 Sia 06 0F (50,201 o
PO T Ve SN et G | (RCHERT (P VRS SNV (LR (I PP FP
s dypia 1) Bl 5 a8 anie g 615V piiall 9 0 AU Resnall of Aaclall Al



APPROVAL PAGE

| certify that | have supervised and read this study and that in my opinion, it conforms
to acceptable standards of scholarly presentation and is fully adequate, in scope and
quality, as a thesis for the degree of Master of Science (Built Environment).

Zainul Mukrim Hj Baharuddin
Supervisor

Rashidi Bin Othman
Co-Supervisor

| certify that | have read this study and that in my opinion it conforms to acceptable
standards of scholarly presentation and is fully adequate, in scope and quality, asa thesis
for the degree of Master of Science (Built Environment).

lzawati binti Tukiman
Internal Examiner

Mohd Johari Bin Mohd Yusof
External Examiner

This thesis was submitted to the Department of Landscape Architecture and is accepted
as a fulfilment of the requirement for the degree of Master of Science (Built
Environment).

Jasasikin bin Ab Sani

Head, Department of Landscape

Architecture

This thesis was submitted to the Kulliyyah of Architecture and Environmental Design
and is accepted as a fulfililment of the requirement for the degree of Master of Science
(Built Environment).

Abdul Razak bin Sapian
Dean, Kulliyyah of Architecture
and Environmental Design



DECLARATION

| hereby declare that this thesis is the result of my own investigations, except
where otherwise stated. | also declare that it has not been previously or concurrently

submitted as a whole for any other degrees at IIUM or other institutions.

Lukman bin Ramli

SIGNAtUNE ..o Date ..o



INTERNATIONAL ISLAMIC UNIVERSITY MALAYSIA

DECLARATION OF COPYRIGHT AND AFFIRMATION OF
FAIR USE OF UNPUBLISHED RESEARCH

ASSESING ASSESSING AND MONITORING THE
ECOSYSTEMOF URBAN LAKE PARKS OF KUALA LUMPUR,
MALAYSIA USING AMPHIBIAN SPECIES

| declare that the copyright holders of this thesis are jointly owned by the student
and 1HUM.

Copyright © 2019 Lukman bin Ramli and International Islamic University Malaysia. All rights
reserved.

No part of this unpublished research may be reproduced, stored in aretrieval system,
or transmitted, in any form or by any means, electronic, mechanical, photocopying,
recording or otherwise without prior written permission of the copyright holder
except as provided below

1. Any material contained in or derived from this unpublished research
may be used by others in their writing with due acknowledge ment.

2. 1IUM or its library will have the right to make and transmit copies (print
or electronic) for institutional and academic purposes.

3. The UM library will have the right to make, store in a retrieved system
and supply copies of this unpublished research if requested by other
universities and research libraries.

By signing this form, | acknowledged that | have read and understand the 1HUM
Intellectual Property Right and Commercialization policy.

Affirmed by Lukman bin Ramli

Signature Date




ACKNOWLEDGEMENTS

Firstly, it is my utmost pleasure to dedicate this work to my dear parents and my family,
who granted me the gift of their unwavering belief in my ability to accomplish this goal:
thank you for your support and patience.

I wish to express my appreciation and thanks to those who provided their time,
effort and support for this project. To the members of my dissertation committee, thank
you for sticking with me.

Finally, a special thanks to Asst. Prof. Dr. Zainul Mukrim bin Haji Baharuddin
for his continuous support, encouragement and leadership, and for that, 1 will be forever
grateful.



TABLE OF CONTENTS

ADSITACT. ...t nes ii
ADSErACE N ATADIC. .. .cviieie e i
F N oL (0)Vz L o Vo - SRR 4
DECIArALION ... 5
COPYIIGNE PR ...ee ittt 6
ACKNOWIBAGEIMENLS ...ttt et e e e saeeneenreeas 7

LISt OF TaDIES ...t 12

LISE OF FIQUIES ...ttt bbb 13

CHAPTER ONE: INTRODUCTION......cciiiiiiiesiieeeieie e se e see e 16

1.1 Background Of The StUY.........ccoiiiiiiiiiiiie e 16

1.2 Statement of The Problem ... 18

1.3 AIM OF the STUY .....ooeiie s 20

1.4 ReSearch ODJECHIVES .......civeiieeie e 20

1.5 RESEArch QUESLIONS.......cciviiiiieireicre e iree st sre ettt ebe e re e ereeennas 20

1.6 Research FrameworK...........coooiiiiiiiiiieeseee e 21

1.7 Research HYPOthESES. .........oiveieiieiieie e 23

1.8 Significance of the StudY .........cccoveviiii i 23

1.8.1 Urbanization Trend........c.cooveieeienieenieieeie e esie e sree e e 23

1.8.2 Frog and Toad as INQICAtOr ...........ccccverviiesiese e 23

1.9 Research Limitation And Scope of Study.........cccevviieviiiciie e 24

1.9.1 SO ATBA...ceeierieiieeeieeie ettt e te ettt e e eesreesreeneeeneenneas 24

1.9.2 Water Contamination EXPEriment............cccovevvereiiiesvesieenieseeinens 24

1.9.3 Setting of the Place..........ccoooveiiiiii e, 25

1.9.4 Frog ODSEIVALION. ........ccuiiiiiieiiieiieieiie st 26

CHAPTER TWO LITERATURE REVIEW......ccociiiiiiiiiecieee e 27

Part One: TheoretiCal REVIEW..........ccoviieiiiieiiesie e 27

2.1 Research TerminOIOgIS. .......ccveiveieiieieeie e 27

2.1.1 Indicator and Framework — Interconnectivity...........cccocevevveinnnne. 27

2.1.2 Biological Indicator and MONIOING..........cccovvverierenieresiseeeeeen, 28

2.1.3 Healthy Aquatic ENVIFONMENL..........ccoviviiiiieieece e 29

2.2 Urban Sprawl Agenda Jeopardize Availability of Amphibian................ 29

2.2.1 Environmental Conservation in QUran..........c.ccoeevevevivereneneneennnns 30

2.2.2 Frog as Mentioned in Quranic Perspective..........ccccccevevveevveneannn. 32

2.3 Malaysia Agenda Towards Healthy Environment............cccoceviiiinnnnne 33

2.3.1 National Landscape Plan (Dasar Landskap Negara)..........cc......... 35

2.3.2 Towards Achieving Garden Nation By 2020.............cccccvevveivennns 36

2.3.3 Landscaping the Nation — Role of Institute of Landscape

Architecture Malaysia (llam) as Professional Bodies................... 36

Part Two : Scientific Prospect of Amphibian ..........c.cccovviiieiiiiiic e, 38

2.4 Close Up on AMPhIDIAN...........coooiiiiiiiiieeeee e, 38

2.4.1 Definition of Amphibian..........cccooviiiiiiiii e 40

2.4.2 Taxonomy of Amphibian..........ccoovveiiiiiii e, 40

2.4.3 Misundertanding of Amphibian in Two World............cc.ccoveenneee. 42



2.5 Urban Croaking — Anuran in ENVIONMENT.........ccceviviiee e 42

2.5.1 Built Environment Influence on Amphibian............cccooeoiiiiennns 42
2.5.2 Anuran as One of Major Group Under Amphibian........................ 44
2.5.3 Anuran’s Life CyCIe .....covvviviiiiiiiiiiiiics e 44
2.5.4 Anuran’s Food Pyramid.............ccoovviiiiiiininiicc e 45
2.5.5 Anuran’s Breeding Behaviour............ccccvviiiiiiiiiniiiniiic e 47
2.5.5.1 Egg Laying and Hatching............ccoveiienininiienieiccie e 48
2.5.5.2 From Tadpole t0 AdUlt...........cooviiiiiiiiieeeeeees 48
2.5.6 Defensive Creature — Anuran’s Defence Style..........ccccvvvinnnne 49
2.5.7 Anurans in ldentifying Environmental Health............................... 50
2.5.8 Frog and Toad: Are They Same? ........cccvcveveiiieresiesieseesie e 50
2.5.9 Anuran’s Favourable Habitat (General Distribution)..................... 51
2.5.10 Anuran’s N Urban Area.........cccevieieiieieiie e 53
2.6 Role of Amphibians as Indicator in Environment ............ccoccovvveienennns 54
2.6.1 AMphibDian DIet.........cccciviiiiieieec e 55
2.7 Malformation OF ANUIAN..........cooueiiiieiieieeeee e 55
2.7.1 Malformation of Amphibian as Environment Alarming Signal ....56
2.7.2 Types of Anuran’s Malformation............ccceeeeviieiiiiniiiiiiniiiieins 58
2.7.3 Mechanism of Anuran’s Malormation............cccccceeveeeeiiieeecinnnenne, 59
2.7.3.1 Mechanism of Malformation: Epienetics ...........ccccvvvvenenn 60

2.7.3.2 Mechanism of Malformation: Trauma (or Other Post-
Developmental MeChaniSmS) ..........ccooeviriiiniieieneneseseeeee e, 60
2.7.4 Cause of Malformation..........ccceverenenenisienese e 61
2.8 Amphibian Extinction and Apocalypse Threat...........cccccvcveviiiiiveiinnenne. 62
2.8.1 Worldwide Extinction of Amphibians ..........cccooevviiiiiiiiicieen, 63
2.8.2 Extinction of Amphibians in Southeast Asian............c.c.ccocevivenens 67
2.8.3 Extinction of Amphibians in Malaysia ............ccccccoociiiniiniininnnn, 68
2.8.4 Factors That Caused EXHNCLIONS.........cccvervrierieerenie e seenie e e 70
2.8.4.1 Habitat Change — Destruction and Fragmentation............. 70
2.8.4.2 Alien INVAaSIVE SPECIES.......erveiuieriirieieeie st 71
2.8.4.3 Pesticides And Environmental TOXINS ..........cccoveverivieennnns 72
2.8.4.4 Global ClMate.........cccoovieiiiiiieiee e 72
2.9 HADIAL ... e 73
2.9.1 Water as Basic of Anuran LIVING..........ccocovevviieenieniesieseesie e 73
2.9.2 Urban VS NatUre ArBa.........cueiuerierieriiiiesiisrieniesie e siesiesseseesesseeseens 73
CHAPTER THREE: RESEARCH METHODOLOGY .......ccccovviviiiieieiieieanens 75
3L INEOTUCTION. ...ttt 75
3.2 MEBENOUS ...ttt nre e 76
3.3 The SHe LOCALIONS ......cuevuieiieiieieieeste sttt 77
3.3.1 Park 1 : Perdana Botanical Garden............cccccoovevieriieriennninniennnn, 78
3.3.1.1 INEFOTUCTION. ...t 78
3.3.2 Park 2 : Titiwangsa Lake Garden.........c.cccevvveereniesieseeniesiennens 80
3.3. 2.1 INLrOTUCHION. ...ttt 80
3.3.3 Park 3 : Batu Metropolitan Park ...........ccccooeveiiiiniiiiiiieee, 81
3.3.3. 1 INtrOTUCTION. .....vevieieiieiieie et 81
3.3.4 Park 4 : Kepong Metropolitan Park ..........ccccevveviiiiiniieeiiecien, 83
3.3. 4.1 INFOTUCTION. ...t 83
3.3.5Park 5 : Permaisuri Lake Garden............ccoovvvvveienenienienineseenn, 84



3.3.5. 1 INtrOTUCTION. ... e 84

3.4 T0OIs and INSTUMENTLS.........ccuviierieieiie e 85
3.5 OVEIVIEW PrOCEAUIE.......ceiiieiieieie ittt 87
3.6 Stage 1 —Pre Site VISI........covveiiieiieeiee et 87
3.6.1 Anuran’s Preferable Set Up ......ccooovviiiiiiiiiiiiceeces 88
3.6.2 Recognizing CommON SPECIES........ccuevrerreiieieeriesieeieseeseeseesneas 89
3.7Stage 2 — DUrNg SHE VISIL.......ooveiiiieiieieeesie e 89
3. 7.1 MOINING SESSION ....uviutiiiieiiiaiisieeiiee ettt 89
3.7.1.1 Determining Observation Area And TracK............c.ccoc..... 89
3.7.1.2 Observation Of Locality ..........ccccoovivieiieeiiicieee v, 90
3.7.1.3 Water Sampling Collection...........cccccevveevveveiieesieiiciein, 90
3. 7.2 NIGNt SESSION .....cvvvevieitieiie ettt sra e eeereas 91
3.7.2.1 Anuran ODSErvation...........ccoceerveriniesiee e 91
3.8 Stage 3 — POSE SIE ViSIL......ceveieiiiiiiiiiiisiieee e 92
3.8.1 Lab EXPErMENT......coiiieie et 92
3.8.2 Data ANAIYSIS ......c.eeiiiiiiii e 92
CHAPTER FOUR: RESULTS......co ittt 94
A1 INEFOTUCTION. ...ttt sneenne s 94
4.2 Perdana Botanical Lake Garden..........ccoceveviiininieenenene s 94
4.2.1 ANUrAN RICANESS .....cuviiiiiiieiesiie it 95
4.2.2 Water Contamination ...........ccevuereerierieniee e e see e 98
4.2.3 LOCANLY.....cueiieiteeie ettt 100
4.2.3.1 Floral ASPECES .....vvvivieciieciee et 100
4.2.3.2 Type OF EAQES ..cvviiiiiiiieieee e 100
4.3 Titiwangsa Lake Garden ...........ccceveeieiiienieieeie e 101
4.3.1 ANUraN RICANESS .....c.viiiiiiiiiesiie e 102
4.3.2 Water Contamination ..........cccevereerrereniesiesee e e e e e e 103
4.3.3 LOCANLY.....coeceeiteeie ettt 104
4.3.3.1 FIOral ASPECLS ......covveeieiiieiiieie et 104
4.3.3.2 Type OF EAQES ..cvviiiiieieieeee e 104
4.3.3.3 Prey and Predator CONCept........ccccvevvvieevvereiie e 105
4.4 Batu Metropolitan Park...........ccooeieiiniiniiiieeseseee e 106
4.4.1 ANUFAN RICANESS ....ocvviiiieiieeie e 106
4.4.2 Water Contamination .........ccocoeerereninienieenene s 108
A 4.3 LOCANLY.....cviieieiiieie ettt 109
4.4.3.1 Floral ASPECTES ......ccveieiiiesieiicseseeie e 109
4.4.3.2 Type OF EAQGES ..oocvveeiiecie et 109
4.5 Kepong Metropolitan Park............cccocveeiiieniiiiieieieese s 110
4.5.1 ANUIAN RICANESS ....ccvviiiiieiiesie et 111
4.5.2 Water Contamination ..........cccooeiereninienieene e see e 112
4.5.3 LOCANLY. ..ottt 112
4.5.3.1 Floral ASPECLS ......cccveieiieiieie e siie e eee e 112
4.5.3.2 TYPeS Of EAQES.....veiivieiieciee et 113
4.6 Permaisuri Lake Garden..........cccocveveeieiieenieseesie e seesie e sieesse e snee s 114
4.6.1 ANUIAN RICANESS ....ccvviiiiieiiesie sttt 115
4.6.2 Water Contamination ...........ccoouerierinienien e 116
4.6.3 LOCANLY. ..ottt 117
4.6.3.1 Floral ASPECLS .......cciveiveiieiireie et se e 117

10



4.6.3.2 TYpe OF EAQES ..oovvveieeciiecec et 117

4.7 Data @NAIYSIS .....cveiviiiieiieieie ittt 118
4.7.1 Richness of Amphibian Species and Population..................c......... 118
4.7.2 Weird Occurance - The Malformation...........cccocevvveeiiiiineeiiivieeenns 118

4.7.3 Silent Threat to Environment — Heavy Metal and Nutrient
Removall PONULANT ...........ccovviiiiiiiceie e 119
4.7.4 Water Contamination TeSt......cc.ueviiiiiiieiiiiiiee s 120
CHAPTER FIVE: DISCUSSION AND CONCLUSION ......ccoccoovieiiieeeciieeee 122
I A O0 1116 (1Y (o o [ 122
5.2 Future Research RecOmendation ...........cccevevveeiiiieiiiiie e 124
REFERENGES ...ttt sttt sttt sttt saba e s 125

11



Table 2.1
Table 2.2
Table 2.3

Table 2.4

Table 3.1

Table 4.1

Table 4.2

Table 4.3

Table 4.4

Table 4.5

LIST OF TABLES

Difference of Frogs and Toads in General
Classification and definitions of frog abnormalities
IUCN Red List assessment for all 6,360 known amphibian species

IUCN Red List assessment for all 6,360 known amphibian species
(pie chart)

Example of summarized research methods or techniques. The
hierarchies of these steps called as ‘research methodologies’
(Source:www.newagepublishers.com).

The Species of Amphibian and Its Number Count Founded at the
Perdana Botanical Garden

The Species of Amphibian and Its Number Count Founded at the
Lake Garden

The species of amphibian and its number count founded at the Batu
Metropolitan Park (refer format table above)

The species of amphibian and its number count founded at the

D.melanostictus Species found at Site

12

51

58
65

67

75

97

102

107
110

115


file:///C:/Users/Lu%20Bu/Google%20Drive%20(lukman.ramli@gmail.com)/master%20correction/master%20lukman%208.docx%23_Toc2018175
file:///C:/Users/Lu%20Bu/Google%20Drive%20(lukman.ramli@gmail.com)/master%20correction/master%20lukman%208.docx%23_Toc2018176
file:///C:/Users/Lu%20Bu/Google%20Drive%20(lukman.ramli@gmail.com)/master%20correction/master%20lukman%208.docx%23_Toc2018177
file:///C:/Users/Lu%20Bu/Google%20Drive%20(lukman.ramli@gmail.com)/master%20correction/master%20lukman%208.docx%23_Toc2018177
file:///C:/Users/Lu%20Bu/Google%20Drive%20(lukman.ramli@gmail.com)/master%20correction/master%20lukman%208.docx%23_Toc2018181
file:///C:/Users/Lu%20Bu/Google%20Drive%20(lukman.ramli@gmail.com)/master%20correction/master%20lukman%208.docx%23_Toc2018181
file:///C:/Users/Lu%20Bu/Google%20Drive%20(lukman.ramli@gmail.com)/master%20correction/master%20lukman%208.docx%23_Toc2018182

Figure 1.1

Figure 1.2
Figure 2.1
Figure 2.2

Figure 2.3

Figure 2.4

Figure 2.5

Figure 2.6
Figure 2.7

Figure 2.8

Figure 2.9
Figure 2.10
Figure 2.11

Figure 2.12

Figure 2.13

Figure 2.14

Figure 2.15

Figure 2.16

LIST OF FIGURES

African 'Hairy' frog or Trichobatrachus robustus produce hair at
back legs, intended to help in breathing.

Summary of the research proposal into a framework.
The components of natural environment
Frogs emerge beneath the Earth before the earthquake.

The implementation of DLN has involved various agencies and
stakeholder as per diagram shown.

Cross section of frog skin. A: Mucus gland, B: Chromatophore,
C: Granular poison gland, D: Connective tissue, E: Stratum
corneum, F: Transition zone, G: Epidermis, H: Dermis(Toledo &
Jared, 1995)

Anuran, Urodeles and Gymnophions are type of Amphibian exist
in World

Global Diversity of Amphibians (“Whyzz,” 2014)
Anuran’s Life Cycle

(from left) Larva of the frog called tadpoles before
metamorphosis

Anuran as primary predator in ecosystem food web
Anuran’s Breeding Behaviour by Family
Metamorphosis of Anuran from Tadpole to Adult

Example of Albinism and formation of blue axanthic, formation
of tight blotches rather than spots and lack of dorsal spotting on
Anuran’s skin(M. Lannoo, 2008)

Epigenetics are among most common cause of malformation
anurans phenomenon.

IUCN Red List

Mapping of frog richness worldwide (Data sources include work
from AmphibiaWeb GIS and IUCN range maps.)

IUCN Red List assessment for all 6,360 known amphibian
species (pie chart)

13

18
22
31
33

35

39

42

44

45

45

46

47

48

59

60
63

64

65


file:///C:/Users/Lu%20Bu/Google%20Drive%20(lukman.ramli@gmail.com)/master%20correction/master%20lukman%209.docx%23_Toc4419227
file:///C:/Users/Lu%20Bu/Google%20Drive%20(lukman.ramli@gmail.com)/master%20correction/master%20lukman%209.docx%23_Toc4419227
file:///C:/Users/Lu%20Bu/Google%20Drive%20(lukman.ramli@gmail.com)/master%20correction/master%20lukman%209.docx%23_Toc4419230
file:///C:/Users/Lu%20Bu/Google%20Drive%20(lukman.ramli@gmail.com)/master%20correction/master%20lukman%209.docx%23_Toc4419231
file:///C:/Users/Lu%20Bu/Google%20Drive%20(lukman.ramli@gmail.com)/master%20correction/master%20lukman%209.docx%23_Toc4419231
file:///C:/Users/Lu%20Bu/Google%20Drive%20(lukman.ramli@gmail.com)/master%20correction/master%20lukman%209.docx%23_Toc4419233
file:///C:/Users/Lu%20Bu/Google%20Drive%20(lukman.ramli@gmail.com)/master%20correction/master%20lukman%209.docx%23_Toc4419233
file:///C:/Users/Lu%20Bu/Google%20Drive%20(lukman.ramli@gmail.com)/master%20correction/master%20lukman%209.docx%23_Toc4419235
file:///C:/Users/Lu%20Bu/Google%20Drive%20(lukman.ramli@gmail.com)/master%20correction/master%20lukman%209.docx%23_Toc4419236
file:///C:/Users/Lu%20Bu/Google%20Drive%20(lukman.ramli@gmail.com)/master%20correction/master%20lukman%209.docx%23_Toc4419236
file:///C:/Users/Lu%20Bu/Google%20Drive%20(lukman.ramli@gmail.com)/master%20correction/master%20lukman%209.docx%23_Toc4419238
file:///C:/Users/Lu%20Bu/Google%20Drive%20(lukman.ramli@gmail.com)/master%20correction/master%20lukman%209.docx%23_Toc4419240
file:///C:/Users/Lu%20Bu/Google%20Drive%20(lukman.ramli@gmail.com)/master%20correction/master%20lukman%209.docx%23_Toc4419240
file:///C:/Users/Lu%20Bu/Google%20Drive%20(lukman.ramli@gmail.com)/master%20correction/master%20lukman%209.docx%23_Toc4419240
file:///C:/Users/Lu%20Bu/Google%20Drive%20(lukman.ramli@gmail.com)/master%20correction/master%20lukman%209.docx%23_Toc4419241
file:///C:/Users/Lu%20Bu/Google%20Drive%20(lukman.ramli@gmail.com)/master%20correction/master%20lukman%209.docx%23_Toc4419241
file:///C:/Users/Lu%20Bu/Google%20Drive%20(lukman.ramli@gmail.com)/master%20correction/master%20lukman%209.docx%23_Toc4419243
file:///C:/Users/Lu%20Bu/Google%20Drive%20(lukman.ramli@gmail.com)/master%20correction/master%20lukman%209.docx%23_Toc4419243
file:///C:/Users/Lu%20Bu/Google%20Drive%20(lukman.ramli@gmail.com)/master%20correction/master%20lukman%209.docx%23_Toc4419244
file:///C:/Users/Lu%20Bu/Google%20Drive%20(lukman.ramli@gmail.com)/master%20correction/master%20lukman%209.docx%23_Toc4419244

Figure 2.17 Research done by group of researcher from Southeast Asian to
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The five urban lake gardens in Kuala Lumpur
Perdana Botanical Garden Map

Map of Titiwangsa Lake Garden

Map of Batu Metropolitan Park

Map of Keopng Metropolitan Park

Permaisuri Lake Garden Map

The picture shows CREE XML-T6 LED flashlight.

Flow chart simplifies the method used that involved visiting the
sites

Different types of Amphibian require different methodologies to

access.

Bromeliad plants is the best way to find amphibian in daylight.
Both pictures were shot in Perdana Botanical Garden

Water sample is collected in certain point on each site. Some site

may need a few point to be tested.

The map shows the location of the wetlands in Perdana Botanical

Lake Garden.
The map show the location of frogs founded.

From Left) Hylarana Erythraea Sp., Polypedates Leucomystax
Sp., And Duttaphrynus Melanostictus.

(From Left) Fejervarya Cancrivora, Fejervarya Cancrivora And A

Juvenile Frog.

Contamination level level (mg/l) of various types of contaminants

at different points (Point 1, 2 and 3) at Perdana Botanical Lake
Garden
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Pictures of some wetlands in Perdana Botanical lake Garden.
The map shows the location of frogs founded.

(from left) Hylarana erythraea sp., Polypedates leucomystax sp.,
and Duttaphrynus melanostictus (please check the arrangement of
name)

Contamination level (mg/l) of various types of contaminants at
different points (Point 1, 2 and 3) at Titiwangsa Lake Garden

The images of predator founded in Titiwangsa Lake Garden

(From Left) The images show the aquatic plants in Titiwangsa
Lake Garden and a turtle.

The map shows the location of frog founded.

(from left) Lithobates catesbeianus sp., Hylarana erythraea (Green
Paddy Frog) and Fejervarya limnocharis(Crab-eating Frog)

Contamination level (mg/l) of various types of contaminants at
different points (Point 1, 2 and 3) at Batu Lake Garden

The images show the natural setting at the pond edges covered
with aquatic plants.

The images of dumping area near to the pond
The map shows the location of frogs founded.

Contamination level (mg/l) of various types of contaminants at
different points (Point 1, 2 and 3) at Kepong Metropolitan Lake
Garden

The images of Kepong Metropolitan Lake Garden.
The map shows the location of frogs founded.

The Species of Amphibian and Its Number Count Found at the
Perdana Botanical Garden

Contamination level (mg/l) of various types of contaminants at
different points (Point 1, 2 and 3) at Permaisuri Lake Garden

The pictures of the type of edges in Permaisuri Lake Garden
The images show the floral aspects at the pond.

A picture of suspected malformed frog founded in Perdana
Botanical Garden
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CHAPTER ONE
INTRODUCTION

1.1 BACKGROUND OF THE STUDY

Alford and Richards(1999) believed that decreasing number of amphibian has impacted
from several interrelated phenomenon that happen every day; examples the human
activities that caused habitat loss and degradation. Conservation biologist has also start
to show their great concern on this issues (Elmqvist, Zipperer, & Giineralp, 2016;
Fontarbel & Tarifa, 2014; Graham, Haines-Young, & Field, 2017). Meanwhile, Adams
(2005) supported the statement by claiming researcher should begin to pay their interest
towards wildlife research that in urban context. The ignorance of human which put less
attention to the ecological necessities and nature has camouflage the significant link
between human and ecosystem health (Magle, Hunt, Vernon, & Crooks, 2012). In
aquatic environment, the researchers agreed that, amphibian such as frog can be the
monitoring and indicator for ecosystem such as urban environments (Before it’s too late
- Croaking frog, 2004). Furthermore, Magle et al., (2012) said that the urban wildlife
topic catches many interest of researcher by years, the research on amphibian itself
relating to urban environment are still rated to be very low, with statistic 4 percent every
decade.

Thus, it is urge for the wildlife researcher to ponder deeply upon this topic while
nowadays it is relevant to carry on study and research of this topics as amphibian now
are declining in its natural habitat (Blaustein & Wake, 1990). The sensitivity of the
amphibian towards environment caused by its physical appearance (Halliday, 2000;

Pechmann & Wilbur, 2011) further elaborated that the skin is the most sensitive part
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that able to accumulate the contamination surrounding, which bring a great advantage
to researcher in data collection process. They started to prepare for this through
encouraging scientific research and development in the fields of communication and
technology. All of this serves as clear evidence on the importance of the information
and communication technology sectors where those who possess ICT infrastructure,
knowledge, skills and talent are far better off in many aspects of development.

The setting of this research more focusing on aquatic, as well as some terrestrial
that close to aquatic set up. A healthy urban area such as urban parks shall be obtained
from a healthy aquatic environment, in which a healthy aquatic environment can be
defined as “...an aquatic environment that sustains its ecological structure, processes,
functions and resilience within its range of natural variability” (Council, 2008).
According to (Trombulak & Frissell, 2000), the health of aquatic ecosystem is a general
statement that subjected to changes at different parts of ecosystem.

Within the aquatic living creature’s community, there are few classifications of
so called as core species, include invertebrates, plants, fish and birds, and they were
delineating the rest of species indicators(Council, 2008). For instance, the health of the
aquatic ecosystem will degrade when the main water bodies badly affected by
surrounding urban development (“Urbanization and Streams: Studies of Hydrologic
Impacts,” ).

To be specific, the lifecycle and life stage of amphibian shall be take into
account in this paper. Every changes and effect are relevant and can be recorded atevery
stage of amphibian living started from tadpoles. In that session, they breathe through
their internal gills and skin. After a tadpole metamorphoses into an adult anuran, the
gills will completely diminish. There were tiny blood vessels, capillaries under the outer

skin layers of anuran that help them for breathing.
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Amphibian, also known as anuran begin the life from tadpole before transform
to adult anuran. At early stage, they use gills for breath before it disappears when they
turn to adult. Few components underneath skin aid anuran’s respiratory system. During
breeding time, anuran’s species such as African 'Hairy' frog or Trichobatrachus robustus
produce hair at back legs, intended to help in breathing (“The Frog,” 2014). In fact,
mammals got less sensitivity than anurans skins, which very sensitive. This statement
supported by (Quaranta, Bellantuono, Cassano, & Lippe, 2009) whom claimed that few

heavily used herbicides detected heavily in frog compared to mammal such as pig.

Figure 1.1 African 'Hairy’ frog or Trichobatrachus robustus produce hair at
back legs, intended to help in breathing(“The Frog,” 2014).

1.2 STATEMENT OF THE PROBLEM

Becoming most famous city of Malaysia, Kuala Lumpur placed about 1.76 million
populations by 2016, also known as city with High Human Development Index. With
96 square kilometer, the area cramp with settlements to cater increasing human
population. By ratio, every square kilometer in Kuala Lumpur placed about 6,890
people.

Besides growing very fast by year, Kuala Lumpur surround with satellite city

that catalyst its rapid development, including Klang Valley located at the outskirt of
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Kuala Lumpur. Placed about 7.2 million population, Klang Valley is among the busiest
and dense area as it is linked to many highways and main access intercity. In sync, the
rapid development occurs to cater the continuous demands of settlement, whilst area of
green space was squeezed and reduced. Some potential nature set up in Kuala Lumpur
was threaten due to the current situation, which also affecting wildlife habitat such as
frog.

Besides that, the declining number of amphibian in their nature habitat makes it
reasonable to conduct research on amphibian before the extinction of the species
(Blaustein & Wake, 1990; Global Amphibian Assesment, 2005). This, can be and
advantages as the research are conducted in tropical atmosphere, where globally
recognized as among the hot-spot for biodiversity. Moreover, the study will evaluated
richness of frogs with in urban parks in city and not include wilderness such the forests,
wetlands and others which usually been done by the ecologies.

As the amphibian are very well-known for their sensitive requirement
(Pechmann & Wilbur, 2011), especially by their skin (Halliday, 2000) a further research
should be encourage. This attribute may related to their Habitat such as the water
quality, where by the heavy metals contaminate could be observe and thus it effecting
the habitats(Parris, 2006). Other, variables such as flora and fauna could be healthiness
factors for habitat and diets of the Frogs.

Statistically reported frog population was continuously decreasing which can be
classified as warning signal that ecosystem is not in order. Storm water from urban
settlement directly flow into the natural area nearby, which come from various sources

resulting from everyday human activities.
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The declining of frogs in urban area may be the alarming indicator for the

detiorating of environment ecosystem. Itis may be due to the water sources in urban

area that may contaminated with daily urban activities.

1.3 AIM OF THE STUDY

To investigate the relationship between the availability of amphibians with in the quality

of urban parks ecosystems such water and habitats that can be the bio-indicator and

monitoring for a healthy aquatic environment in lake gardens of Kuala Lumpur.

1.4 RESEARCH OBJECTIVES

To identify the variety species of amphibians that can be found at lake
gardens in Kuala Lumpur, Malaysia.

To measure the quality of water at the lakes and it effect towards the
population of amphibians.

To investigate the locality and habitat of the frogs such as flora and edges

that can influence the availability of frogs.

1.5 RESEARCH QUESTIONS

From the problem statement, a few research questions have been identified

What are the species of amphibians found at the lake gardens in Kuala
Lumpur?

How is the water quality of the lakes and their influences towards the
availability of amphibians?

How does the locality and the habitat of the frogs such as flora and edges

can influence the availability of frogs?

20



1.6 RESEARCH FRAMEWORK

The below framework discussing on the summary of the research. It gives a early
understanding on why and how the research will be conducted. There are four stages in
this framework. The aerly stage marked with light turgoise summaries the issues, aim,
objective and research question. Nest stage summaries about the literature review in
chapter two. There are two main part in the literature review, first is on the theoretical
review and second is about the scientific prospect of the amphibian. The next darker
turquoise colour summarise on the methods and procedure taken for data collection.
The data collected will be analyse and disscussed on the next steps which was coloured

as darkest turquoise colour.
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RESEARCH BACKGROUND

1
| |
PROBLEM STATEMENTS RESEARCH QUESTIONS
-Less researchon amphibian -What are the species of amphibiansfound atthe lakegardensin Kuala
-Increasing frog extinction Lumpur?
-Frog’s sensitivity dspoll -How is the water quality of the Ik dtheirinfluenc dsth
-Losing frog habitat availability of amphibians?
-How does the locality and the habitat of frogs such asflora and edges
can influence the availability of frogs
|
I
RESEARCH AIM
To investigate the relationship between the availability of amphibians
with in the quality of park y such water and habitats

that canbe the bio-indicator and monitoring for a healthy aquatic
i in lake gard: f Kuala Lumpur.

OBJECTIVE 1 OBJECTIVE 2 OBJECTIVE 3
Toidentify th ety i f amphibians To measure the quality of water at the Iakes To investigate the locality and habitatof the
that canbe found atlakegardensin Kuala and it effect population of frogs such asflors and edgesthatcan
Lumpur, Malaysia. amphibians. influence the availability of frogs.

Figure 1.2 Summary of the research proposal into a framework.
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1.7 RESEARCH HYPOTHESES.

The existence number of amphibian species indicate that the healthy urban ecosystems

such good water quality and better food chain.

1.8 SIGNIFICANCE OF THE STUDY

1.8.1 Urbanization Trend

Urbanization is increasing globally (Dearborn & Kark, 2009). As one of the develop
country in South East Asian, urbanization in Malaysia having the similar pattern as
global(Siong, 2008). The trend also appears the same for the interest on researching
wildlife in urban area (Adams, 2005). River and water bodies are some of the
component that badly affected by urbanization (‘“Urbanization and Streams: Studies of
Hydrologic Impacts,” ). In Malaysia, most of the domestic water waste flow through
the drainage into a river. This phenomenon makes the water quality worst and affected

others with in the ecosystems such as plants and insects.

1.8.2 Frog and Toad as Indicator
Amphibian belongs to animal like frog, toad, salamander, caecilians and newt.
However, Malaysia only has two of them which is frog and toad. Mainly an amphibian
can live both in water and land (Attenborough, 2008). The terminology of amphibian
refers to their two complete cycle of life.

Many researchers suggested that amphibian such as frog is the best ecological
indicator for aquatic environment (Before it’s too late - Croaking frog, 2004). The
reliability of frog as indicator is less argues. The only argument is whether amphibian

is treating as single or suite (Sewell & Griffiths, 2009). They have a sensitive skin that
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was used for breathing (“animals which breathe through their skin,” ). As their absorbed
oxygen through their skin, it is believed that contamination also will easily absorb

through their skin.

1.9 RESEARCH LIMITATION AND SCOPE OF STUDY

1.9.1 Site Area

Variety of untold green spaces yet to be discover by human especially commoner in
Kuala Lumpur. As a versatile and robust city, most of the parks are man-made with
proper designed facilities to allow accessibility. However, there are some preserved as
natural as it is. For this research, five site have been selected including Perdana
Botanical Garden, Titiwangsa Lake Garden, Batu Metropolitan Park, Kepong
Metropolitan Park and Permaisuri Lake Garden. Some of these parks got a wide water
bodies volume that restricted user to directly access the wetlands area.

Kuala Lumpur consist of a plenty of green area to be discovered. Some of the
green area naturally preserve but most of them are artificially design. However, for the
research purpose, only five lake garden were selected. They are Perdana Botanical
Garden, Titiwangsa Lake Garden, Batu Metropolitan Park, Kepong Metropolitan Park
and Permaisuri lake Garden. Within these lake garden, not all wetland can be assessed,

due to some lake garden contains a very big water bodies.

1.9.2 Water Contamination Experiment
Water bodies normally contaminated with nutrients and heavy metals. Water
contamination was measureable in many ways, for example through Biochemical

Oxygen Demand (BOD) test, pH level, water harness and temperature. Besides they

24



