mife Shgiue #oa

AMHFU I AE LA AN /it
T
IR AT MM A(FIGR)

-
Shisighnam&gsnms iiGhasinimsisianme
PHNOM PENH’S LAKES: WHERE ARE THEY NOW?

= R e SRR R - Ty WY TR
— s e TR X R
e e— s et

— = =S G~ - L e ;
- = N o i R e T N
AR e T TR T e I ey ; s —:.

| eSIRSEISIEE

I~ "sahmakum Teang Tnaut. a Cambodian Urban NGO



Mt ogiRse: #ods ssesseisaes:em = gl
sESe/IsIRNIRinDrRm?

FACT & FIGURE # 28: PHNOM PENH’S LAKES:
WHERE ARE THEY NOW?

December 2015

Published by: Sahmakum Teang Tnaut

Research Team: Nhim Kim Eang, Research Coordinator
Bour Chhayya, Senior Research Officer
Pom Seila, Research Officer
Seang Muoylay, Urban Settlement Officer
Sorn Sokhret, Research Intern

Map produced by: Rath Phanna, Urban Settlement Officer

Research Consultant: Nhiep Seila, GIS Consultant

Editor: Rebecca Linton, Program Manager Advisor

STT would like to thank to everyone who participated in the research, in particular

local authorities and residents living around the lakes/canals studied.

Supported by grants from Misereor, Sida, Diakonia, Human Rights Based Spatial
Planning Project, European Union, People in Need

MISEREOR #%#Sida D diakonia

®IHR HILFSWEREK

FLOFLE CHANDING Trll WORLD

HU!VAN RIGHT: S BASED SPATIAL PLANNING

Sahmakum Teang Tnaut, December 2015

www.teangtnaut.org



http://www.teangtnaut.org/

HNam

=
I

=
2
-

[ad
= 5
Can 2}

=

g

c
3
4

8)

iRy

©
2

9030

G

9.9 imuTANRISMILAN
9.9 $11 ShiRsANNKISMILAN
9.m SWuswmm

©. Than[anifi
9.9 MIOUIUMNARWIANY
v.v igsFistisiua
©.m MRS

-0

v.¢ mig:H8apSuiamamaial

v.¢ sFeandhghnimgng
M. GRS MIAN[ENITNI

m.o Supivndo Subhpiundu

m.u faénsdo (uidh)

m.m fasnsfu (emmfh)

m.c Saidana

m.¢ Saming

m.» Ghiani

m.n Shnyn

m.c hangph

m.& [epuwye

m.90 wepwiiipi

m.9o9 Sunyn yEman

©

2 3 B

. L L 2

om
of

ol
o¢
afo)
]3]
u]6
0o
]
mo
me
mc

Mo


file:///D:/STT/Team%20Research%20Techical/Research%20Project/Report-LAKE032316-LAST.docx%23_Toc446666926
file:///D:/STT/Team%20Research%20Techical/Research%20Project/Report-LAKE032316-LAST.docx%23_Toc446666927

m.ow B4 yepwgunin
m.om Shmina ysSURLI
m.9c Ghnidul

m.oe Sudduinid

m.o% fhgink

m.ol Bhnyn

m.oc Thauny

m.o& Sasmiamu

m.vo BuyiHny

m.uo Ghan

m.uv Saangph

m.um Gheduig ybhoondi
m.uc Ghoayn

m.we FhApust

. iwohdihs Shuganws
NARNITUNR

2Uggdo

mno
GO
Gl
GG
)
dr
0]
&l
G
&0
edx}
a0
bolu
G
Byl

o¢

/[0

ii



Content

List of Abbreviation
List of Table

List of figure

1. Introduction:
1.1 Aim of study:
1.2 Scope and limitation:
2. Research Methodology
2.1 Image processing from satellite images
2.2 Topographic Map:
2.3 Interview
2.4 Field Observations
2.5 Map of Phnom Penh’s Lakes
3. Findings
3.1 Boeung Trabek 1 and Boeung Trabek 2
3.2 Boeung Tumpon 1 (North)
3.3 Boeung Tumpon 2 (South)
3.4 Boeung Cheung Aek
3.5 Boeung Tamat lake
3.6 Boeung Snoa lake
3.7 Boeung Chhouk lake
3.8 Boeung Salang lake
3.9. Pralay Lou 5
3.10 Pralay Boeung Krapeu
3.11 Boeung Chhouk or Trapeang Chhouk
3.12. Boeung or Pralay Tuol Popere
3.13. Boeung Tamork or Tumnup Kab Srov
3.14 Boeung Reach Sey
3.15 Boeung Chechemkrapeu
3.16 Boeung Kham Porng
3.17 Boeung Chhouk
3.18 Boeung Payab
3.19 Boeung Poung Peay
3.20 Boeung Ou Angkam

Vi

vi

10
10
10
11
11
13
17
17
19
20
22
24
26
28
30
32
34
36
38
40
42
44
46
48
50
52
54

il



3.21 Boeung Kak Lake

3.22 Boeung Salang

3.23 Boeung Torteung Thngay or Boeung Chock Chugnching
3.24 Boeung Chhouk

3.25 Boeung Kbal Damrey:

. Conclusions and Recommendations

REFERENCE

ANNEX 1

56
58
60
62
64
68
69
70

v



150
=)
sC3

<
e

N
Die
-
(S]]
2}0
pxig
2
o
1=

<
e

YN
Se
DI
g
n
QL
3,
=

D
@
=

I

iah

AN ANNTW

7
[
(&=

in

g agSisulipulg N

-—ry
[SA

Sa]

o3

S
sC3
-
<
=)
c-
g
o
Qb
[¥7a]
Qe
&
30
3
G
g

HAMINAYDRINS

i

=2
o
o}

DAMIENIRNIFA N [IU I RNIETETA

<


https://earthexplorer.usgs.gov/

TABLES AND FIGURES

%@ﬁ?ﬂ@/LIST OF TABLES

1.
2.

Color wavelengths used to analyze satellite imagery
Satellite imagery high resolution from Google Earth

56R§BFNEYLIST OF FIGURES

A o

Methodology flowchart

Map of Phnom Penh lakes

Map of Boeung Trabek 1 and 2 lakes

Overview of Boeung Trabek 1 (North) and 2 (South)
Map of Boeung Tumpon 1 and 2 lakes
Development activity in Boeung Tompun 1 and 2 areas
Map of Boeung Cheung Aek lake

Overview of Boeung Cheung Aek lake

Map of Boeung Tamat

Overview of Boeung Tamat

Map of Boeung Snoa lake

Development activity in Boeung Snoa

Map of Boeung Chhouk lake

Development activity in Boeung Chhouk area, Chbar Ampov
Map of Boeung Salang lake

Residential area in Boeung Salang, Tuol Kork
Map of Pralay Lou 5 canal

Overview canal rehabilitation

Map of Pralay Boeung Krapeu

Filled sites around Pralay Boeung Krapeu

Map of Boeung Chhouk or Trapeang Chhouk
Overview of remained ditch after filling

Map of Boeung or Pralay Tuol Popere

Current view of Boeung or Pralay Tuol Popere
Map of Boeung Tamork or Tumnup Kab srov lake
Overview of Boeung Tamork or Tumnub Kabsrov
Map of Boeung Reach Sey

Satellite city in Boeung Reach Sey

Map of Boeung Chechemkrapeu lake

Overview of Boeung Chechemkrapeu

Map of Boeung Kham Porng

Current view of Boeung Kham Porng area

Map of Boeung Chhouk lake

Development activity in Boeung Chhouk lake
Map of Boeung Payab lake

PAGE

12
12

12
14
18
18
21
21
23
23
25
25
27
27
29
29
31
31
33
33
35
35
37
37
39
39
41
41
43
43
45
45
47
47
49
49
51

vi



36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.

Development activity in Boeung Payab lake

Map of Boeung Poung Peay lake

Overview of Boeung Poung Peay lake

Map of Boeung Ou Angkam lake

Development activity in Boeung Ou Angkam lake

Map of Boeung Kak lake

Current infrastructure development in Boeung Kak lake
Map of Boeung Salang lake

Development in Boeung Salang lake area

Map of Boueng Torteung Thngay lake

Development in Boueng Torteung Thngay lake

Map of Boeung Chhouk lake

Overview of Boeung Chhouk

Map of Boeung Kbal Damrey lake

Current overview of Boeung Kbal Damrey lake, Saensokh

51
53
53
55
55
57
57
59
59
61
61
63
63
65
65

vii






T HSS 9
.

Guifiathaaias phmngyundgiannmn nisfiauaiumnugituiaisidus
§Luﬁu3gﬁ9mﬁ‘1 Bamsgunighumufang & NﬁﬁJLEﬂUﬁm §niss Sumnaighav
AgRimaaisimunts:misane(d Shmidnnythily (Henny §3 Meutia,009¢ )4
minffindpumiiwmmn§izsmiSsnsifvpl Sunivinn movh skt musiguns
gsuneliigda Shadivailig iIfimAaniunansagMUUIMAGHUMATAMET M
niAAGARMOUR SR mmﬁmmsmsmumnmmné uTnan§adh iwsano i
Heuts:msshyapsmnuiapsisighdpnmsiampnigas  ugRuisMIANIUA(Henny
1 Meutia,W096) isighisuinfisa msuipmArud:muismindigdpuituiia
igfawngthd Sadhiduanheohdisiandphnpmm priAmsiAndmAagmi
gpasnasHiminavhigdi tﬁnwmﬁ’ﬁmm}i‘“igﬁmhmmw:mmﬁﬁnguum@ Shmima
ugwisighhusywmaniisii fﬁmt@tmmmn}mmgﬁm’fsms@sm wia Sadnps
Ramachandraiah S} Prasad (VO9«) mSﬂSn‘jiHmﬂJnﬂﬂ tsmmﬁﬁmummmuhnhmm
OnnanAig §livunnnst s‘lnhnus Hyderabad QR{UISRAMT A MIRANIS: msmm’nmms
iiastudulhnyid sﬁuhmmmﬁmsﬁtmwes‘mﬁ NRIAMISUANAT 2PN
tLSssfsﬁmmfﬁG?s%g aiRuiRaigiimhwanimig sty SuminARyuiadamana
gs9 migapisAmsupminitEim nuuTansituthayidhiyw REREIRHEL
iButhugkuiAniomiminBndias iR i3y oiudsii: 9ntmnﬁnusmmm y

gﬂﬂjuEﬂSﬁJ‘WSL‘]EU’IS”]mLEnGLnﬁ“WUiUJ mingudiam

g
i

N L

)
2NN TRIMWEWwMANg SR
mMied ﬁ\ﬂﬁutﬁfﬁ Elﬁ’ujiGjﬁifﬂUj (Brody, Zahran, Maghelal, Grover, $1 Highfield,1900%1) iU
msAnnaffgut:muisminalyy  SiwoAupoatmniissmneidunSAwim:§n
tsSisiphigmayiRahisunigrmivia mifﬁ’ﬁﬁmS‘iﬁtu?@‘mmﬁﬁﬁmsﬁtjéﬁiﬁmﬁﬂLij
agihd wswimnildimavgwiatss (Brody et al, WOOM, §61 MG0)q UALN:{R
Wagisddn  migapasumAhmipuuisdusiidunsiimsmuisigiaunime
wivgia@Eaismidfoipansmsiinvomuenifadssy gaswisimigapmswgis
s

AU GANTROOINAUSTIATGIRGTand i §oana amaaig! ganndmmios
MBUS SIS BMNTITYARUSIG WA &A Shmigiaomiag i gens
GAESSGSGISIFARUS (Brody et al., VOOFI, 41 ME)q

al

i mmsﬁﬁmnfgﬁsﬂnhnumsmnmswmmUuUJSﬂ

L

wadimivugdi AmAd
minfadphin MU ISR

al

ilahdusmisigivaRy  namfinm@uegukim:

G%' L



iwintsSwoiginn rshasgiiisigigiiag wladhepunspuidmmaiitans
tsinh{pmsnm 9ﬁﬁfgm (Benham & Caddis, W00G )41 Gusfligadnhainsahmi
Amigidimniesist i mimmmsﬁumwmnmigmmif{ﬁsigﬁmmﬁys’iﬁmgﬁn:ﬁm
ainma msathAopaiteig)a f'ihmﬁm@r’n*fsﬁmmﬁtsmsiﬁ' §ﬁ“|ILU’ﬁUHZIIUiﬁﬁ7ﬁH
yehaighit g uagmins: yaighidumojumaniginmasapumsmei
womi ﬂjnﬁmﬁﬁmnﬁinﬁbﬂiuﬁ (Khov, Daream & Borin, 2005 ) Ui§niﬂﬂ85—ﬂmn§ ShmufAs

16108 USSLUmmEUIﬁSW%H]SnLHf“lﬁﬁSTthSfﬁﬁﬂ mmgﬁm nmt?nﬁmmfsm"nfnmnﬁm

3
(a4
=
9
0
i
)
3
%
('i\?.
P s
0
é
8
03-
ce
Ef
A,
)
¢
=
=
2_:3
7
4530
5
(6=
§
E
=
o3
oS,
e 3}
o5
gt
0
(and
§
33
=
gn
Ca
=

Aunihis: mnnssﬁﬁm Uayumuummuﬁ sﬁm%zamnsgnnﬁnﬁ '§§mm°1 mi
nuliis:pinsinwuRmuis:minwminn ShangmimalagiugApynia E'ih e
Grminumsmianun mudnighSiAngAtngiimiudsulr  Sangmiising
m3RINmINMEAWIATSS (Doyle,WOOW) 9 ig:GinniamAnhw uwyﬁ Uﬁﬁmmm
vgyisis:Ismsmimadimsaipioudminiiadnh nsilimsanutmn unhioiys
g:‘ﬁmﬁhmghnﬁm%mm% damsivuisiAmsant:nsamaiigiions jopalagw
mmegiméﬁw%ﬁmmmﬁﬁmmﬁﬁthﬁHﬁigjégﬁms: StidgimmimodSnaimidie
shaolpphmndidsmisnursan Mumadgisl Sammbig st aindmidnm

-0

9.9 smsSnaiis R Ay

ad 9

imutanhismiganis:Aifdfiahn Sohpadiaa aimipguansmaigis
iIsiaunEmianmovuigiosén Rugivood IRmANNGgpahinThiRuEionaTinm
miganis:AidgiAanashitmiansmosunugyyg SamnBmaigia iy

3o

]

2.l 841 Buiusinnfismirng

migapfimantthisiatnimiamm  IRuEhbudmtuann:vigRisuhwiy
mn;’ﬂw:mui’ﬁmmsétﬁﬁ@f‘ﬁmmﬁm} (Resolution) MOIB{AAANMOIE[R 1oMAUMN
(Landsat imagery) Gi1:@198 &0 Sugivoodd MigSwysFosen ATsMswavALA
igfipnasifgpinuismsminifiadipnhisifogoamais  dusdapis:  AAMNAWALN
LU9m§Lﬁﬁ:ﬁm‘m@L‘JOOG (peghinsmi, Sis @voos) Mumuisdphdinmins
2NG8sC fatim: (wpigis:Ansowan)d zcmg'i%n@lﬂ msifnamifinmiAsiglh
SI¢UIIRIR900% ((PusnmTeanpuRantibigl muv.on Agfiomil) ean:nw
AU s LN Aoy swmmuamsmsmswjﬁ iR vrc.cn Agiotamii (PPCH,
20114 iwandanuin ShnsmswmsAnng MINANESMOAURANUATENN FloV
199 1faflisselis)a Tugplunfo Subupivady miodentmhiniagwigm: S
isconsEningmsiimgianmumhwmsineapmhoimnwgine coc

o



cv

T

mugiumiapsnsimbBms vshuwepwissuay wandamuinn §

imwnsh mfﬁmf{?ﬁymStﬁﬁﬁmmméfﬁﬁnqmgﬁ*mhmﬁnnmm §ﬁﬁ“°“nmhmgnmqm

sidumsiansifimh s nanwinuhdsgoniiw sldfig)hmnat B8 ann:
wsmiuuuthgoigcg:9

9. FWESWMA]

finnz eolilgisn ﬁg‘mﬁgmﬁfﬁuﬁﬁﬁfﬁmsﬁéﬁﬁ91§m1§menﬁﬂ

=X
S
=
g
c
=)
=
=
fand
=
o
0
ca}'.-'_;;b
Cal}
2.
puvi
o
Ca)
=<
a
Cal}
=
gll
=
%w
=
=
=¢
IID?
Z)?
(e
wn-
300
pa
=3
c
Se
g
2

mﬁimﬁﬁfmﬁ ipheis(Reuhg g1 y Gh

fh: duidugon: ﬁtmmnﬁmw%ﬁmmsgﬁﬁmgﬁn%wmﬁﬁfﬁuﬁ yuIuUGHEi
iwwsigéasgugnw wandaiduvigudhvsyiom ¢ig iph: nash
ERICILE

wenws aiibgidngos 9 WBuRaomimidaamim:dn yRaiommueits:
RANALGY ﬁtﬂmmm 5G9

T2 tat ﬁfum&nsmfmﬁ asindid: Top geinuh gy

s}
@0

N

(94

Composite band raster image : E;Sﬂ“lﬁﬁﬂjﬁsgn %msmmummmsmmm
Raster IFIAIANJUMN Multiband 85w IRUDNISMIAMANGADIS Band RIS
iwginsvighisihanamandighoghianauipoodnpneg fuah S
g (Atne fuah 12)i (RGB)4
mgs té]ﬂmntﬁsﬁm (Ground truthing): EhEIANIMIGWIR V{YHAUIGAIG
nfimesauniaiiaigs Sammaith ymiiha Isigishil@busmannAnmyw
tt"]ejt@jﬁjmﬁm%§§§wfﬁmmsugwmtﬁnwgumm;’nwinﬂUﬂ
oneh ysels aliu§itunsiisgign ihwnsandphpah yhinns
ryRngy (foms(asigrienansnganasunagivooc)d

JUMONIEY  (Raster image) : %mgummﬁﬁénﬂﬁﬁﬁfmm (Pixel) thi[fs
(Bitmapped image) H1GIAN §AM{UIAGRA NN §hmm§wm"m@mmnﬁm FU
ﬁL’gﬁanﬁﬁ}%S.{Umﬂﬁ]wmﬂU (Satellite image resolution): nLH Aoty
(PixeDRYWd wSFAISighoanumniwinnge aquiad AHaismagnumo
615 uinmSAciun (Pixel) 8w damiagjdusmoitm annshmoitia



Lakes in urban areas can perform a variety of functions that improve the quality of life of a

city’s residents; lakes can provide important recreational spaces, mitigate flood risk, and
support livelihoods through fishing and agriculture (Henny and Meutia, 2014). Yet
urbanization — particularly where this is rapid and/or inadequately planned - can have a
significant negative impact on these water bodies and the functions they perform. Around the
world there has been evidence that urban expansion can significantly negatively impact on

lake quality and quantity, and this in turn can lead to poorer city environments.

In Indonesia, Henny and Meutia (2014) examined the impact of urban development on
naturally occurring and constructed lakes in Jakarta. They found clear evidence of lakes being
lost to urban development through filling, and a reduction in the area of a significant
proportion of the remaining lakes as a result of shoreline encroachment and sedimentation.
Ramachandraiah and Prasad (2004) investigated patterns of lake filling for the purposes of
private developments in Hyderabad, India. This study also considered both natural and
constructed lakes. They identified numerous examples of lake-shrinkage resulting from
private encroachments and land filling. They also highlighted pollution as a significant
concern, as well as lakes drying up as a result of urban development altering the natural

drainage systems in the area.

A final example of the potential influence of urbanization on lakes is a study undertaken by
Brody, Zahran, Maghelal, Grover, and Highfield (2007), which examined the impact of
development and planning decisions on flood risk in Florida, United States of America. They
found that “naturally occurring wetlands act effectively to attenuate floods” (Brody et al.
2007, p. 340). Similarly, they identified that the alteration of wetlands significantly increased
the level of property damage resulting from flooding. On this basis they concluded that:

Altering or removing a wetland in order to construct a parking lot, road, or
building reduces the local wetland capacity to capture, store, and slowly

release water runoff, exacerbating local flooding. (Brody et al., 2007, p. 342)

Such findings are highly relevant to the development of Phnom Penh. This rapidly expanding
city is situated within the Mekong basin. Phnom Penh experiences annual flooding associated

with the rainy season, and its lakes have been an important component in Phnom Penh’s

G



complex drainage system (Benham & Caddis, 2008). Lakes have also played an important
role in supporting livelihoods, particularly among Phnom Penh’s urban poor. Specifically
they have been used for fishing and agriculture either for personal consumption, as fodder for
livestock, or to generate an income through sale of this produce (Khov, Daream & Borin,

2005).

Yet commercial drivers, and population increases have led to an increasing demand for land.
As a result, Cambodia’s government has sanctioned the sale of Phnom Penh’s lakes and, as
evidenced by the high profile case of Boeung Kak Lake, this has been linked with lake filling
and loss of Phnom Penh’s water systems. This practice is understood — through news reports
and anecdotal evidence from former residents of affected lakes - to be widespread, raising
concerns about the impact on Phnom Penh’s natural drainage systems and flood risk (Doyle,
2012). However to date there has been no comprehensive analysis of how urban development
has impacted on Phnom Penh’s Lakes. Such information is essential to understand in order to
identify and mitigate any risks arising from these developments, and to inform future planning

decisions with respect to the development of Phnom Penh’s lakes.

1.1 Aim of study:
This study was undertaken in order to explore and document the physical changes of lakes in
Phnom Penh between 1997 and 2015. Where it was identified that lakes have been filled in,

this study also sought to define the current status and use of these spaces.

1.2 Scope and limitation:

The study focused only on lakes in Phnom Penh that had been technically visualized by
satellite imagery with 30 by 30 meters resolution from Landsat imagery between 1997 and
2015. Data from before 1997 was not examined because there was little urbanization at this
time. This study took the 2008 boundary of Phnom Penh in defining the study area (MoP,
Census 2008), by which the city was comprised of eight Khans (as opposed to its current 12
khans). The 12 Khan boundary increases the area of Phnom Penh by almost 100% (the 8
Khans boundary covers 376.17 km? while the current boundary includes 678.47 km? of land
(PPCH, 2011). Given the time frames for this research and the resources available, it was felt
that the 12 Khans boundary was beyond the means and capacity of this study. Furthermore,
Boeung Trabek 1 and 2 were treated as one lake because these lakes are situated adjacent to
each other, divided only by Road 488. As a result, this study examined 25 lakes. Due to time

and budget constraints, interviews were only undertaken with people and local authority



representatives who have been living around the lake for an extensive period of time in order

to clarify how the lakes had changed.

1.3

Definition of terms

Prek: Refers to a natural or artificial waterway that transports water in or out from a
river.

Ou: Refers to a natural body of water that receives water from a stream or other high
land area, and then flows into a Prek, stream, river or lake.

Lake: Refers to a physical feature which — either permanently or seasonally — contains
a natural body of water with a vast water surface. Its water sources are rivers, streams,
Preks, and so forth.

Pralay or canal: A small waterway either constructed for drainage or which has
naturally developed through.

Band: A set of adjacent wavelengths or frequencies with a visible light is one band of
the electromagnetic spectrum. Differing band colors represent variations in
topography.

Borei: A place where many mansions, villas, flats or apartments were built.
Composite band raster image': A function that enables combination of rasters to
each multiband image file where the separate bands of color have been converted to a
composite showing red, green and blue light, or RGB

Ground truthing: A process by which people use specialist equipment and
measurement or observation of objects on sites to confirm data shown by satellite
imagery.

Oknha or tycoon: Ranks of high-level officials means that “s/he controls the Ministry
or s/he is the rich/tycoon”.

Raster image: A raster graphic or image is a bitmapped image which can be stored in
a number of file formats, and is resolution dependent.

Satellite image resolution: The scale of each pixel delivered in the satellite image
file. For example, resolution of 30 meters indicates each pixel represents an area 30

meters times 30 meters.

L http://blogs.esri.com/esri/arcgis/2013/07/24/band-combinations-for-landsat-8/ accessed on 12 Jan, 2016
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This study employed four approaches to data collection: image processing from satellite

images, topographical map, interviews and field observations.

2.1 Image processing from satellite images

Satellite images from between 1997 and 2015 were used to examine how each lake had
changed over this time period. While data from all years was examined, for ease of analysis
and reporting the time period was divided into four key time periods and comparisons were
focused on data obtained at each of these points, i.e. 1997, 2003, 2009 and 2015. Landsat
images were used as they are publicly available and free to download from the United States
Geological Survey website. These satellite images were converted into Composite band raster
image through Arc GIS software in order to more accurately identify different land cover in
Phnom Penh. The Normalized Difference Water Index (NDWI)? was calculated using the

following formula:

Band 2 + Band 4

NDWT = e 472~ Band 4

Google Earth imagery from 2000 to 2015* was also used to access higher resolution images of

the lakes, as a basis of comparison with the output from calculator water expansions.

2.2 Topographic Map:

A 2002 topographic map of Phnom Penh obtained from Arunatechnology* was used to
clarify data from the Landsat imagery, as it provided a detailed and accurate illustration of
man-made and natural features such as roads, railways, power transmission lines, elevations,

rivers, lakes and geographical names®.

2 More details of the NDWI.: htip.//deltas.usgs.gov/fim/data/data_ndwi.aspx Retrieved on Jan 28th, 2016

3More details of the Google Earth: https:/www.google.com/earth/learn/beginner.html#tab=historical-
imageryhttps:/www.google.com/earth/, Retrieved on Jan 28" 2016

“More details of the Topographic map: http:/arunatechnology.com/resources/downloads/ accessed on 09
February, 2016

SMore details of the Topographic map: http://www.ga.gov.au/scientific-topics/national-location-
information/topographic-maps-data/basics/what-is-a-topographic-map accessed on 09 February, 2016
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2.3 Interview

Interviews were conducted at 24 of the 25 lake or canal sites between 10 November 2015 and
15 December 2015. No interviews were conducted at Boeung Kak Lake because this is a
well-known case with an abundance of supporting documents, and as such additional
information through interviews was deemed unnecessary. Interviews were held with
community members who were available at the time of the research team’s visit to the site,
and who had been resident in the areas for all or the majority of the period under
investigation. Village chiefs were also interviewed subject to availability at the time that the
research team visited the site. In total four village chiefs (all male) and 78 community
members (gender ratio was 1:1) were interviewed for this study. Details of the number and

type of interviewees in each area can be found in annex 1.

2.4 Field Observations

At least one field observation was conducted at each site to collect additional information,
such as the Geo-location of surveying area, and to document the current circumstances of
each lake through photographs and video footage. At larger sites, site observations were
undertake at multiple points to ensure comprehensiveness of data collection. A full list of

locations of field observations at each lake site can be found in annex 1.
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Figure 1: Methodology flowchart
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Table 1: Color wavelengths used to analyze satellite imagery®

et Aeqmitd Satellite Resolution Color wavelengths applied
(Month/Day/Y ear)
03/02/1997 Landsat . Band 2 (green) 0.52-0.60
02/07/2003 Thematic | 1 pixel =30 x
11/30/2009 Mapper | 30 meters | oond3 (red) 0.63-0.69
PP ® | Band 4 (near infrared) 0.77-0.90
(TM)
Band 2 (blue) 0.45-0.51
L t
ands.a 8 Band 3 (green) 0.53-0.59
Operational )
06/08/2015 Land 1 pixel =30 x | Band 4 (red) 0.64-0.67
Imacer 30 meters | Band 5 (near infrared) 0.85-0.88
( OI%I) Band 6 (short-wave infrared 1) 1.57-1.65
Band 7 (short-wave infrared 2) 2.11-2.29

Table 2: Satellite imagery high resolution from Google Earth

Year Satellite Resolution

2000-2015 Google earth 60cm, 15m,2.5m

® http://landsat.usgs.gov/band_designations_landsat_satellites.php, Retrieved on Jan 12, 2016
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2.5 Map of Phnom Penh’s Lakes

The following map depicts the location of each of the lakes/canals examined as part of

this research. Given the extent of change in Phnom Penh’s landscape of the past 18 years,

these sites have been mapped against Landsat imagery from 1997.
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Figure 2: Map of Phnom Penh lakes
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3.1 Boeung Trabek 1 and Boeung Trabek 2
Location: Sangkat Toul Tompong 1 Khan Chamkarmon and Sangkat Psar Deumthkov, Khan

Chamkar Morn, Phnom Penh.

Comparison of Landsat imagery from 1997 and 2003 revealed that during these time periods
this lake contained many aquatic plants, such as water mimosa, water lily, and water spinach.
From 2009 to 2015, land cover changed quickly and there was a rapid increase in the number
of residential houses. Residents nearby confirmed that before 2009 both lakes played an
important role as a natural reservoir to collect water from many canals. Also, some urban poor
residents benefited from this lake by planting water mimosa, water spinach, and water lily,
which they either consumed or sold to the market to generate a daily income. Now Boeung
Trabek 1 Lake is entirely filled in and new buildings and infrastructure cover this site.
Interviewees advised this construction was for both residential and commercial purposes. By
contrast, Boeung Trabek 2 Lake has been only partially filled. New residences have been
constructed on the parts of the lake that have been lost to development. The remaining lake is
owned by a person of high rank, and there is the risk that it will be entirely filled in the near

future.
ol



Figure 3: Map of Boeung Trabek 1 and 2 lakes
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3.2 Boeung Tumpon 1 (North)

Location: Sangkat Boeung Tumpon Khan Mean Chey, Phnom Penh.

Landsat imagery from 1997 to 2009 showed that at this time this area was a lake with lots of
aquatic plants (e.g. morning glory, water mimosa, water lily and lotus). However by 2015,
part of the lake was filled and houses had been constructed on top by the nearby residents.
Like others lakes in Phnom Penh, Boeung Tompun 1 plays a vital role as a storage facility to
collect waste water from Stung Mean Chey and other sewage systems in Phnom Penh. While
there is no evidence of plans to fill in the lake further, its continual use for garbage disposal

and waste water discharge is gradually causing the lake to become shallower.
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3.3 Boeung Tumpon 2 (South)
Location: Sangkat Chak Angre Khan Mean Chey Phnom Penh.

Landsat imagery from 1997 to 2009 demonstrated that Boeung Tompun 27 was a natural lake,
and that no development activity took place at this site during this period. However, in 2011
ING Holding Co., Ltd started pumping sand into the lake in order to create space for its Green
City (AZ Satellite City) development. This has changed shape of the lake and reduced its
spread, and at the time of writing a number of buildings had already been constructed. Outside
of this development, there are still many households making their living by growing various
crops around/in the lake such as morning glory, and water mimosa—fishing, and cultivating

rice paddies.

7 More detailed data on the status of this lake can be found in STT’s Fact and Figure publication, Boeung
Tompun: Future Unknown?
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Figure 5: Map of Boeung Tumpon 1 and 2 lakes

1. Grasses grown around Boeung Tompun 1, Mean Chey 2. The part of filled site for road rehabilitation, Mean Chey

4. A kid standing closed to sand pumping pipe at Boeung 5. Aquatic plants in Boeung Tompun 2, Mean Chey
Tompun 2, Mean Chey

©o



m.¢ Sasuhng

Fain: windidhin sondun fasmacAnipimy sanmstw ntmainmad

E

=

)

is:AnhgguimminAtinmiwegns MMk uhgidywisitunsian:sreum

—up
cu

asgoiatmiUisius e iq:Gidniis:Amhwysinumsmindiy Shiswsiptdtim
whaugituiistinpbhasvgnas  Ss:asgusupussunands duumamug
muwmsiatapuny Sheikngmanme fign:griamoif:uigdnisighdiis:msws
Both (0a Ale (pas yiljimamsisimudusg:isigiuisidusénug wihnmuigms
WARRRUANNIANAISIZRN yuAeamdianigimsmAdanuucigy whnug
phausSugBmaIFonis: i ungmagounoaidifin:migiadnsAnhegu
mminAgnsutinmhtamAhsY

[y

3
3

3.4 Boeung Cheung Aek

Location: Sangkat Cheung Aek, Khan Dangkao and Sangkat Chak Angre Kraom, Khan Mean
Chey, Phnom Penh.

This lake is being filled in with sand to facilitate construction of a new road, “Hun Sen
Boulevard”. However, prior to this development this lake was surrounded with an abundance
of aquatic vegetation. Local residents advised that this lake has benefited many middle and
low income residents as they could grow water vegetables in the lake, such as water lily,
water mimosa, and morning glory, or cultivate rice paddies in some small parts/lowlands of
the lake during the dry season. These are then sold this produce at markets or to vendors in
order to generate a daily income. Local residents continue to use the lake in this way where

possible, despite the land-filling taking place at this site.
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Figure 7: Map of Boeung Cheung Aek lake
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Figure 8: Overview of Boeung Cheung Aek lake
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3.5 Boeung Tamat lake

Location: Sangkat Dankao, Khan Dangkao Phnom Penh.

From the 1950s this area was a paddy rice field. While it is not clear exactly when the land
use changed, interviewees advised that from 2005 to 2011 this site was dug up by a private
company in order to sell the soil from this site; this activity created three or four small ponds
in the lake area. Then in 2013 the lake area was entirely filled by water discharged from many
streams and it developed into a lake. Today, the lake stores waste water in both rainy and dry
season. However, some parts around the lake have been filled by residents and companies in

order to build houses.
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Figure 9: Map of Boeung Tamat
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3.6. Boeung Snoa lake

Location: Sangkat Niroth, Khan Chbar Ampov, Phnom Penh.

In 1997 and 2003 this was a lake with lots of aquatic plant life (e.g. morning glory, and water
mimosa). However satellite imagery data in 2009 showed that at this time the lake was filled
in with sand. This lake now no longer exists, and the site is covered with new construction,
such as Hightech Luxary, Bayon TV and Radio, Niroth water treatment plant, and other

infrastructure.
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Figure 11: Map of Boeung Snoa lake
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3.7 Boeung Chhouk lake

Location: Sangkat Niroth and Sangkat Veal Sbov Khan Chbar Ampov, Phnom Penh.

Landsat imagery from 1997 and 2009 showed that this was a vast water body supporting an
abundance of aquatic vegetation (morning glory, water lily, and water hyacinth). Between
2009 and 2015 the size and shape of the lake changed because of Boeung Chhouk Lake was
filled. According to field observations, the lake was gradually filled in with sand by the
private sector after they received an economic land concession (ELC) from the Royal
Government of Cambodia (RGC), since this time Borei Penghuot, Borei Chheanghak, Chorei

Hospital and flats have been constructed on this site.
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Figure 13: Map of Boeung Chhouk lake
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3.8 Boeung Salang lake

Location: Sangkat Niroth and Sangkat Boeung Salang Khan Tuol Kork, Phnom Penh.

In 1997 this was a body of water containing many aquatic plants (e.g. morning glory, water
lily, and water mimosa). According to interviews with local residents, during the 1990s this
lake stored water and was a drainage basin for surrounding canals. However, between 2009

and 2015 the lake was entirely filled in and the site is now a residential area.
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Figure 15: Map of Boeung Salang lake

=
. -

i Hoenz Sntime
= § ;

§

b
. L
i

Boeng Salang

'

Tyminh
St Memehiy: - 'F

W

ok Saline

A g M) dhicy

Figure 16: Residential area in Boeung S

v

1.

Boeung Salang guesthouse, Tuol Kork

moe



m.§ {IEPuTK

Faike windwnstiw sanmstw nEmIZingm

MUYIW:JUMN Landsat ig198&M fREW00E MSUMMD [wepwis:AysAthugpw
Bhgwinuwnspanyronitapd Wwwimdiduespwyey wnnumgidumisiagg
i191: msugmAtwsipthadamidsmsiasiginigty ywepw e:FhinmaAmhw
BiIgEooe {fhgiwood 11 ShishnwisusnwasHvuUEwMTaMINANY
Sinmithwpynshagsildaniaiyitwss: faulvnsainme higaliuisivaand
15180 WA UE Y Mwivepwnaiaghiel

3.9. Pralay Lou 5

Location: Sangkat Mean Chey, Khan Mean Chey, Phnom Penh.

According to satellite imagery, from 1997 to 2003 this feature was originally a large ditch that
originally flowed from Boeung Krapeu into the Pralay Lou 5. Local residents advised that
aquatic plants used to grow around this body of water. However, between 2009 and 2015 the
size and shape changed due to land-filling by private companies in order to build Borei Chey
Chumneas, and Borei Vimean Phnom Penh. The remaining part of this canal was so small

that it was re-designated as Pralay Lou 5.
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Figure 17: Map of Pralay Lou 5 canal
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1. The flat near the Pralay lou 5, Mean Chey

2. Pralay lou 5 canal under rehabilitation process, Mean Chey
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3.10. Pralay Boeung Krapeu

Location: Sangkat Mean Chey, Khan Mean Chey, Phnom Penh.

Satellite imagery showed that Pralay Boeung Krapeu was a natural ditch in 1997 and 2003.
According to interviews with those living the Pralay Lou 5 and Pralay Boeung Krapeu, in the past
this water feature was known as Boeung Krapeu Lake, which flowed water to Pralay Lou 5, and
Boeung Tompun 2. Boeung Krapeu® was filled with sand and land in October 2015, and
residential buildings were constructed on-site by the residents nearby the prolay/canal by high-
rank person/tycoon.

8 Further Information about the recent changes to this lake can be found at
https://kohsantepheapdaily.com.kh/article/134554.html Retrieved on Jan 12, 2016
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Figure 19: Map of Pralay Boeung Krapeu
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3.11. Boeung Chhouk or Trapeang Chhouk

Location: Sangkat Teuk Thla, Khan Saensokh, Phnom Penh.

Boeung Chhouk (also known as Trapeang Chhouk) was a permanent body of water rich in
aquatic plants such as mimosa, morning glory, and water lily. There were many surrounding
ditches flowing into this lake. Interviewees advised that people have lived around this lake
since 1995 and used the water for their daily consumption and grew plants there. Satellite
imagery confirms that the lake remained in this state until 2009, at least. However in 2015, the
lake was filled in with sand and land by private Companies who were known as Borei Ou Bek
Kaorm and Borei 999. All that remains of this lake is a 2 meter wide ditch, which flows water

into Stung Mean Chey canal.
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Figure 21: Map of Boeung Chhouk or Trapeang Chhouk
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3.12. Boeung or Pralay Tuol Popere

Location: Sangkat Dangkoa, Khan Dangkoa, Phnom Penh.

Satellite imagery from 1997 to 2009 suggests that at this site there was a water surface.
However, local people living nearby advised that it was not a Lake, but a man-made ditch.
During this time residents used the area around the lake to transplant rainy season rice fields.
Prior to 2013 local people sold their land to a private company, Borei Piphup Thmey, and
between 2013 and 2015 the company filled in the lake with sand and land to build Borei

Piphup Thmey. However, in this process a 20 meter wide ditch was constructed on the site.
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Figure 23: Map of Boeung or Pralay Tuol Popere

Boeung or Pralay Tuol Popere
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1. Water hyacinths blocking the Tuol Popere canal, Dangkao 2. Borei Piphub Thmey, Dangkao
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3.13. Boeung Tamork or Tumnup Kab Srov

Location: This lake is sited across four Sangkats—Sangkat Ponhea Ton, Sangkat Pun Sang,
Sangkat Kok Rokar, Sangkat Samrong, and Sangkat Prek Phnov, Khan Prek Phnov, Phnom
Penh.

According to Landsat imagery between 1997 and 2003 this lake was a vast body of water and
the surrounding water surface was covered by vegetation. The local people used this lake to
transplant rice, to fish, and to grow subsidiary crops. The topographic map from 2002 refers
to this body of water as “Prek Ou Khsach”. However, local people and the village chief call it
Tumnup Kob Srov/Boeung Tamork®’. As a result of the development/loss of other lakes in
Phnom Penh, it is now one of the largest lakes in the city—a total area of 3,239.7 hectares. On
3 February 2016, the Royal Government of Cambodia released a sub-decree which declared
that this lake is public property.

® Further information about this site can be found at: http://mylekha.com/national/3881
0]



Figure 25: Map of Boeung Tamork or Tumnup Kab srov lake
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Figure 26: Overview of Boeung Tamork or Tumnub Kabsrov
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1. Kob Srov pumping station, Prek Pnov 2. View of Boueung Tamork/ Kob Srov, Prek Pnov
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3.14. Boeung Reach Sey

Location: Sangkat Khmuogn, Khan Saensokh, Phnom Penh.

According to interviews with local people and chief of Khmuogn village, from the 1970s to
mid -2000s the area was full of aquatic plants, and residents used the lake to transplant dry
season rice. Between 2009 and 2015 the physical characteristics of this site changed
significantly. Some parts of the lake were granted to private companies Ciputra Group
Indonesia and YLP Group Cambodia, which proceeded to fill in these areas with sand in order
to development the 233 hectare Satellite City—Grand Phnom Penh International City. This
complex - which is still under development - includes mansions, a golf club/field, an
international school, and a supermarket (PPCH, 2011). Other parts of the lake have also been
granted to private companies, which have similarly filled in these areas in order to construct

Borei Peng Huot, Borei Vimean Phnom Penh.
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Figure 27: Map of Boeung Reach Sey
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Figure 28: Satellite city in Boeung Reach Sey

e

Uiy

B e s

"_ [

—

2. Satellite city-Grand Phnom Penh (north), Saensokh
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3.15. Boeung Chechemkrapeu

Location: Sangkat Teuk Thla, Khan Saensokh, Phnom Penh.

According to local authorities, in the 1980s the lake played a fundamental role in storing
water which flowed from other areas. Landsat imagery from 1997 and 2003 confirms was a
water surface which was covered by vegetation, such as water lily, lotus, and morning glory.
During 2003, the lake was filled in with sand and land by an unknown private company and

the area has been left undeveloped since this time.
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Figure 29: Map of Boeung Chechemkrapeu lake
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3.16 Boeung Kham Porng

Location: Sangkat Prek Tasek, Khan Chroy Changvar, Phnom Penh.

There have been residents at this site around the Prek Phnov Bridge since 1979. According to
Landsat imagery from 1997 to 2009, this was a permanent lake with a vast water surface,
surrounded by aquatic plants. Between 2010 and 2015 parts of the lake were filled in. While
currently no development activities have taken place on the land claimed from the lake,
interviewees related their understanding that construction would commence soon. These
individuals did not know what would be developed on the site. Still, local people continue to
grow crops or transplant rice around the lake throughout the year, and fish during the rainy

s€ason.

)



Figure 31: Map of Boeung Kham Porng
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Figure 32: Current view of Boeung Kham Porng

1.Paddy rice field in the center of la.k during dry season, Russey Keo
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3.17 Boeung Chhouk

Location: Sangkat Kilo.6 and Sangkat Tuol Sangke, Khan Russey Keo, Phnom Penh.
According to interviews with local people who have lived on this site since 1997, this lake
was situated next to Boeung Payab, which was used for fishing and to harvest lotus, morning
glory, water mimosa, and other valuable plants. This is supported by satellite imagery in
1997 and 2003. At present, local people prefer to call the lake “Boeung Chhouk™ instead of
“Boeung Payab” because there were lots of lotuses there. Satellite imagery from 2009 and
2015 highlighted significant changes in the physical features of this site, shifting from a well
vegetated area to one covered with construction. Between 2006 and 2007 the lake was entirely

filled in and from 2011 to 2015, Borei Angkor Phnom Penh was developed on this site.
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Figure 33: Map of Boeung Chhouk lake

Boeung Chhouk
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3.18 Boeung Payab

Location: Sangkat Tuol Sangke, Khan Russey Keo, and Sangkat Phnom Penh Thmey, Khan
Saensokh, Phnom Penh.

Satellite images in 1997 and 2003 showed the lake was a vast water surface with a perimeter
covered by plant life, but the Landsat imagery in 2009 and 2015 showed this to be a flat area
of land. A group of people living next to the lake who were interviewed as part of this study
explained that historically, this was a natural lake that any people could fish in and which
enabled people to grow gourd, wax gourd, cucumber, and morning glory. Then, between 2005
and 2009 a small overland developed naturally in the middle of the lake and this land was
named “Koh Lok Yeay Chumteav Tei” by local people. In 2013 a pagoda “Wat Koh Po
Vong” was constructed on the overland at the instigation of the monk “Venerable. Kun
Meta”. Nowadays, the majority of the Boeung Bayab'® Lake has been filled in and developed
into a site for became mansion, village, flats, Borei (including Borei Piphup Thmey, Borei

Saensokh, Borei Peng Huoth, and Camko City) and other buildings.

10 Further information about this site can be found at:

http://www.yolprom.com/news/20140615-97

http://www.frequency.com/video/video-1562014/175177408 http://www.frequency.com/video/15-june-2014-
hot-news-from-special/175165677
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Figure 35: Map of Boeung Payab lake

Boeung Payab
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Figure 36: Development activity in Boeung Payab lake

1. Borei Piphob Thmey Saensokh, Saensokh 2. New buildings are being constructed, Saensokh

3. Land preparing for construction, Saensokh
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3.19 Boeung Poung Peay

Location: Sangkat Phnom Penh Thmey, Khan Saensokh, Phnom Penh.

Comparison of Landsat imagery showed that in 1997 the lake was a vast water surface
partially covered by aquatic plants; but by 2003 the features of this lake had changed as a
result of sand filling activities. A group of four local people informed that there used to be
two lakes at this site—"“Payab” and “Poung Peay”—which were separated by a road, and
which were used by local people for fishing. In 2007, construction commenced at this site
which involved entirely filling in the lakes. Now the site accommodates the Secondary School
of Fine Arts and Borei Piphup Thmey, Borei Peng Huot Destar light, the sport stadium of

Western University, and other buildings built by private companies.
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Figure 37: Map of Boeung Poung Peay lake
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3.20 Boeung Ou Angkam

Location: Sangkat Tuol Sangke, Khan Russey Keo, Phnom Penh.

In 1997 this was a lake covered in aquatic vegetation. According to interviews with local
people and the chief of Tuol Kork village, during the 1980s people used the lake to grow
water lily, lotus, and morning glory, and also fished in the lake. In 2003 former residents sold
their land in the water to middleman Mr. Thong, and received US $500 in payment. Since
then, the lake was gradually filled by sand and land. From 2009 to 2015 the lake was entirely
redeveloped and currently it is the site of buildings, a football field and WINCAM
Corporation factory.
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Figure 39: Map of Boeung Ou Angkam lake
Boeung Ou Angkam
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3. Residential area at the south of the former lake, Russey Keo
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3.21 Boeung Kak Lake

Location: Khan Daun Penh and Khan Tuol Kork, Phnom Penh.

Boeung Kak Lake is the most well-known case of lake filling in Phnom Penh as a result of the
evictions that took place to facilitate this development and subsequent advocacy efforts of
these former residents to secure adequate compensation. According to the Municipality of
Phnom Penh’s (MPP) report Overview of urban development in Phnom Penh Capital City,
prior to 1988 this land was unoccupied. However people gradually established themselves in
the vicinity of the lake and constructed shelters, and in 1993 the Boueng Kak area became a
temporary settlement. Landsat imagery from 1997 and 2003 showed the lake as a vast mass of
water covered by aquatic plants, with residences around the area. At this time, the area of the
lake measured 90 hectares. In 2007, Royal Government of Cambodia granted a 99 years lease
for approximate US$ 79 million, affecting the 4,252 families living by the lake at that time.
Sand-filling commenced in 2008 and the lake was completely filled in by 2013. By 2015
some roads and a soccer pitch had been constructed, or were under construction, but for the

most part this former lake had become an undeveloped space.
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Figure 41: Map of Boeung Kak lake
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Figure 42: Current infrastructure development in Boeung Kak lake

1. New road construction in Boeung Kak Lake area, Daun Penh

2. Fulfilled sand for developing in Boeung Kak area, Daun Penh
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3.22 Boeung Salang

Location: Sangkat Russey Keo, Khan Russey Keo, Phnom Penh.

Local people living around the lake advised that prior to the year 2000 the lake was covered
by water and lots of aquatic plants grew around the lake. People living nearby were able to
use the lake to fish, transplant rice, and grow lotus. In 2013 the lake was filled with sand and
land by private companies to build mansions, villas, flats and Borei including Borei Sopheak

Mongkul, Borei Reth, Borei Tuol Sangke, Borei Nay Sovann, Borei Sambath Meas.
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Figure 43: Map of Boeung Salang lake
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1. Borei Sopheak Mongkul mansion (under construction), 2. Borei Sopheak Mongkul mansion, Russey Keo
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3. Borei Tuol Sangke, Russey Keo 4. Borei Rith, Russey Keo
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3.23 Boeung Torteung Thngay or Boeung Chock Chugnching

Location: Sangkat Chroy Changva, Khan Chroy Changva, Phnom Penh.

This lake was known by many names: Boeung Torteung Thngay, Boeung Chock Chugnching,
Boeung Prek Tasek, Boeung Kean Khleang, Boeung Deum Kor Muoy and Boeung Deum Kor
Pir. Those interviewed as part of this research advised that until recently the lake was used by
local residents to wash their clothes and bathe, as well as to fish, transplant rice, and grow
lotus. However, in 2014 a private company commenced filling in the lake in order to build a

Satellite City. Currently, there are many roads on the former lake.
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Figure 45: Map of Boueng Torteung Thngay lake
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1. Excavators are preparing land for construction,
Chraoy Changvar

2. Some residents adjacent to development site,
Chraoy Chongvar
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3.24 Boeung Chhouk

Location: This Lake is situated across three Sangkats—Sangkat Chrang Chamres I, Sangkat
Kilo. 6 and Sangkat Boeung Chhouk, Khan Russey Keo, Phnom Penh

The lake does not have a formal name but local residents have always called it “Boeung
Chhouk” because there used to be an abundance of lotus growing there. Local people
explained that this used to be a deep lake in which people could fish and grow lotus. In 2001 a
Chinese company purchased the middle section of the lake from local land owners for
approximately US$250 per m?. Between 2010 and 2015, the company built a concrete fence
to prevent people from getting into the area. The north of the lake is owned by an Oknha—
Oknha Thim. Other parts of the lake (south, west and east of the lake) have also been filled

with land by local people and companies to build houses, flats and factories.
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Figure 47: Map of Boeung Chhouk lake
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3.25 Boeung Kbal Damrey:

Location: Sangkat Khmuogn, Khan Saensokh, Phnom Penh.

The Khmuogn village chief revealed that during the 1970s the lake was a vast water surface
that enabled people to fish and to transplant rice during the dry season. Satellite imagery from
1997 and 2003 confirmed that the lake was still a body of water covered with aquatic plants in
these time periods. However, as evidenced by the satellite imagery this site changed
significantly between 2009 and 2015. Some parts of the lake were filled in with land by Borei
Lay Kung Company and Grand Phnom Penh International City (Golf Club) has been

developed here, as have other physical infrastructure.
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Figure 49: Map of Boeung Kbal Damrey lake

Figure 50: Current overview of Boeung Kbal Damrey lake, Saensokh
OVEIVIEW OF Boct

1. Lay Kong company, Saensokh 2. Remained part of the filling activity, Saensokh

4. Apart of the lake is being filled, Saensokh

ol






(ST HMBELIT COHSENMSE é

pgRuismipniphivinmSandinmedy  ypepwahve Bupvpnighinsg:
mnnAnsihtgsod iMumssgumminatinmitiwans {4 HBndssis:ginno%is
whsthisiannamidinmeingny Thiabssocidihig)a mssgumminAnuwiga

g:9 iwlhggig)a phGinmelheinnmsiannisls mhwamiaminigudng
IMwinmanm Shanuiim:guigighiusis: melinsinsiniagwanghonmedi
Shipgpweinwe  Abkesuntiyidnisimpamssiivniifivy  mus:ugnAgbmemi
fginnsiutmuthiginibpisgidasiphausis: g Maimh

HAtgpsighnamigng A
°ﬁ

Gunaim mmmqw nfirgnmgiy umAdgSamimagnsautinginsiphndmis
e AnmrassrimiSapnighiis: Aisipwhaughnamogunuywe mmiba
nma}tﬁmﬁnjuniimsfn hivmisgiamsypiRiys hwiwaediminiantmsEa
MY mumIpniphimATgaunmS iwanudsiuiisuigitamisdignsiSundpmi

navhRumadsisipigihaantm8dinmis:

migappiphiie: asihawadggamandmichpanaammiansmnbhisuny
ugulg ssigunamigingphutusisminaigdi hEsmsimagignins ysubma)

isulpugnigtasinauisuians yingAvmhvamywigiwd iguiwmiviiadins

d

mippnighimsiaa il Ao MG AnISIS

5

oywissgonRImy:

o

o Butmuuismiuilibuians §ﬁLUﬁ§tH’r39‘jf:I

o é¢A¢shnbminaviisiuisith:§nnymha u§ﬁ§ﬁﬁ8é§ﬁﬂ m8AINMm

o wutimuiAmomimiaangudi gmfnmmsmwﬁﬁﬁ Shmiishiva
wehnurgganimiging ERagnudmimniisliuaumn g gysminaly
il

S
P
5
=

wasiBpsmimghwidjnsgpaufimmsiamaigShulipuiguisamn isighng
Sgimmisse ssehadmoigijoie gamadivofuipodgniimisdiguigsapmond

o v

D.

m
MIANMSBOUHNES ARCHANRM IS isighpentomopagig gig:miganigh
nsgesianagNnsas mimsiangmnasinutinndh Samisy e siiniadjny
TsuAig Shnans AgiEithn L SIWIRCHY AR U SMIBAN Y MSTAIMN AHAR UGN
invuamusadmigudia

BRIyl



The results of this research show that of the 25 lakes/canals investigated, 15 have been filled

in, representing a loss of 60% of Phnom Penh’s lake systems. A further eight lakes have been
partially filled in, and another has become shallower as a result of waste water and garbage
emptied into this area. Indeed only one lake, Boeung Tumnup Kab Srov, has been relatively
untouched. This demonstrates that Phnom Penh’s urban development is having a significant
impact on the water systems in this region. While the case of Boeung Kak Lake is the most
well-known instance of lake-filling in Phnom Penh, this research evidences that it is far from
an isolated incident. Indeed, it can be better described as an endemic practice underpinning
Phnom Penh’s expansion. As this research shows, in less than 20 years, development has seen
the loss of the majority of Phnom Penh’s lake system.

This research focused on documentation of the condition of Phnom Penh’s lakes in the
context of urban development. It did not analyze consequences/impact of the changes to these
lakes at an environmental, systemic or socio-economic level. Therefore, having established
the extent of this practice more research is needed on the following areas;

e The environmental and ecological impact of lake filling;

o The relationship between the loss of natural drainage systems and flooding in Phnom
Penh;

e The human impact of lake-filling, both in terms of the economic outcome of
development of these lakes for Phnom Penh and its residents, and the effect on the
lives and livelihoods of residents pre-dating development of the lakes.

Without understanding the implications of these significant changes to Phnom Penh’s
landscape it is not possible to make informed decisions about further development of Phnom
Penh, or any other city in Cambodia. It is therefore recommended that the practice of land
filling and the sale of lake land to private developers are halted until such time as the impact

of this practice is better understood.

o]



|
Ramachandraiah, C., & Prasad, S. (2004). Impact of urban growth on water bodies:

The case of Hyderabad. Hyderabad: Centre for Economic and Social Studies.

Khov, K., Daream, S., & Borin, C. (2005). Peri-urban aquatic food production systems
in Phnom Penh. Urban Agr. Mag, 14, 13-14.

Henny, C., & Meutia, A. A. (2014). Urban lakes in megacity Jakarta: Risk and
management plan for future sustainability. Procedia Environmental Sciences, 20, 737-746.

Doyle (2012). Phnom Penh: City of water. Phnom Penh, Cambodia

Brody, S. D., Zahran, S., Maghelal, P., Grover, H., & Highfield, W. E. (2007). The
rising costs of floods: Examining the impact of planning and development decisions on
property damage in Florida. Journal of the American Planning Association, 73(3), 330-345.

Benham, S., & Caddis, B. (2008). Boeung Kak Area Drainage and Flooding
Assessment.

PPCH (2011). Overview of urban development in Phnom Penh Capital City,
Cambodia. Phnom Pemh, Cambodia.

o6



i | tepeGhihmaniigs tun:Giih g8k W uImus MUUTGea: s Fnigh gatkums 19
No. | Name of lakes in HEJISNAR Latitude Longitude wyndgsw Site name fuesieag§ | Village chief
Khmer Name of lakes in Survey date Interviewees
English

1 | 9. Uhplundo Boeung Trabek 1 11.53531 104.91812 12/3/2015 3

1 | 9. Ghplundu Boeung Trabek 2 11.53074 104.92020 12/3/2015 3

2 | . Ghénsho Boeung Tompun 2 11.51649 104.91605 11/20/2015 | Borei Peng Huot 5

2 | . Ghénsho Boeung Tompun 2 11.51486 104.91962 11/20/2015 5

2 | . Ghénshu Boeung Tompun 2 11.51290 104.92220 11/20/2015 5

3 | m.Ghénsdo Boeung Tompun 1 11.52735 104.90120 11/20/2015 2

3 | m.Ghénsdo Boeung Tompun 1 11.52640 104.90474 11/20/2015 2

4 | g Bhilhin Boeung Cheung Ek 11.49897 104.90237 11/22/2015 3

4 | g Switain Boeung Cheung Ek 11.50014 104.90510 11/22/2015 3

4 | g Switain Boeung Cheung Ek 11.49784 104.90972 11/22/2015 3

4 | g Switain Boeung Cheung Ek 11.49763 104.91551 11/22/2015 3

5 | & Ghanéna Boeung Tamat 11.51561 104.90091 11/20/2015 3

5 | & Ghanéna Boeung Tamat 11.51742 104.89824 11/20/2015 3

6 | 9. Thiagt Boeung Snoa 11.53265 104.94694 12/4/2015 3

[0




6 | v Taiag Boeung Snoa 11.53267 104.94917 12/4/2015 3
6 | v Taiag Boeung Snoa 11.53540 104.95350 12/4/2015 3
6 | o daiagm Boeung Snoa 11.54048 104.95136 12/4/2015 3
6 | o daiagm Boeung Snoa 11.54278 104.95385 12/4/2015 3
7 | n. Gk pugm Boeung Chhouk 11.53282 104.96132 12/4/2015 Borei Peng Huot 2
7 | . Bhnyn Boeung Chhouk 11.53453 104.96377 12/4/2015 2
7 | o0, Shogn Boeung Chhouk 11.52724 104.96218 12/4/2015 gﬁﬁaﬁ;ﬁak 2
7 | n. Bangn Bocung Chhouk 11.52889 104.96408 12/4/2015 gﬁ;faiigﬁak 2
8 | G Ohangph Boeng Salang 11.55601 104.89695 12/3/2015 gl?:s‘iﬁ(g)uss?ang 3
9 | & wepwd Pralay Lou 5 11.53200 104.87943 12/2/2015 3
9 | & wepwne Pralay Lou 5 11.53383 104.87961 12/2/2015 3
10 | 90.{Ugn wﬁﬁ[ﬁtﬁ Pralay Boeung Krapeu 11.53957 104.88212 12/2/2015 4
10 | 90. LUG‘]]UJ’(‘JﬁLﬁIﬁ Pralay Boeung Krapeu 11.53514 104.88119 12/2/2015 4
11 Z;;:: 2::: ]jrofr"rl:fegf;"cﬁouk 11.54729 104.88347 12/2/2015 3
12 | 9u. Sagunin Boeung Tuol Popere 11.51362 104.88002 11/30/2015 ?Eﬁ;iphup 3
12 | 9w. fagnin Boeung Tuol Popere 11.50952 104.88093 11/30/2015 ?Eﬁ;iphup 3
13 | om. Sudstntgpg | pos'ne Tomnoup 11.64826 104.85445 11202015 | Kab Srov >

Kob Srov

Pumping Station

y[o)




Boeung Tomnoup

13 | om. Ghéstntyi 11.64907 104.85393 11/20/2015 2
Kob Srov
13 | om. Shdstntypg | Bocung Tomnoup 11.62762 104.81605 11/20/2015 2
Kob Srov
- o Grand Phnom
14 | 9c. Nt Boeung Reach Sey 11.62926 104.87229 11/20/2015 | Penh International 2
City
- - Borei Peng Huot-
14 | 9c. Nt Boeung Reach Sey 11.62858 104.88064 11/20/2015 : 2
The Star Premier
14 | 9¢. Sanad Boeung Reach Sey 11.63070 104.87705 11/20/2015 | Borei Vimean 2
Phnom Penh
20,22 o Boeung
15 | 9&. UROMB{HIN Chechemkrapeu 11.56791 104.88410 11/23/2015 2
o Boeung
15 | 9&. UROMB{HIN Chechemkrapeu 11.56794 104.88318 11/23/2015 2
16 | 99. Ghgink Boeung Kham Porng 11.65374 104.89062 11/20/2015 3
17 | 9onl. Ghougm Boeung Chhouk 11.61389 104.88628 11/18/2015 3
17 | 9onl. Ghoun Boeung Chhouk 11.61478 104.88661 11/18/2015 3
17 | onl. O# fusf Boeung Chhouk 11.61066 104.88452 11/18/2015 | Borei Angkor 3
18 | 96. Ghathy Boeung Payab 11.59064 104.88358 11/18/2015 5
18 | 96. Ghathy Boeung Payab 11.59314 104.88504 11/18/2015 5
18 | 96. Ghathy Boeung Payab 11.60071 104.88745 11/18/2015 5
- Borei Peng Huot-
19 | 9€&. UMM Boeung PoungPeay 11.58064 104.88367 11/11/2015 The Star Light 4
19 | 9&. Gasnmuw Boeung PoungPeay 11.57679 104.88438 11/11/2015 4
19 | 9&. Gasnmuw Boeung PoungPeay 11.58965 104.88061 11/11/2015 | Borei Piphup 4
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Thmey

19 | 9&. Gasnmuw Boeung PoungPeay 11.58723 104.87731 11/11/2015
20 | Wo. Bhuyminy Boeung Ou Angkam 11.58844 104.90272 11/16/2015
20 | Wo. Bhuyminy Boeung Ou Angkam 11.58962 104.90339 11/16/2015
20 | Wo. Bhuyminy Boeung Ou Angkam 11.59088 104.90110 11/16/2015
21 | 0o, Ghnn Boeung Kak 11.57329 104.91279 11/23/2015
21 | 0o, Ghnn Boeung Kak 11.57663 104.91030 11/23/2015
21 | 0o, Ghnn Boeung Kak 11.58290 104.90971 11/23/2015
22 | vo, Ghangph Boeung Salang 11.60941 104.90046 11/18/2015
22 | V. ﬁﬂﬁﬂ&ﬂﬂ Boeung Salang 11.60787 104.89954 11/18/2015
22 | we, Shangph Boeung Salang 11.60425 104.90403 11/18/2015 g;’;g{:“"l
22 | V. ﬁﬂﬁﬂ&ﬂﬂ Boeung Salang 11.60091 104.90653 11/18/2015 | Borei Rith
22 | V. fiﬂﬁﬂg‘]]ﬂ Boeung Salang 11.59902 104.91049 11/18/2015
vm. Taeduisg Boeung Torteung
23 SuGoE Y “ Thngay or Boeung 11.60601 104.92613 11/19/2015
YUnGOHE] Chock Chugnching
vm. Saeduig Boeung Torteung
23 T 7 Thngay or Boeung 11.59796 104.92624 11/19/2015
YUAGOHE Chock Chugnching
24 | ©a. Tanyn Boeung Chhouk 11.61831 104.90589 11/18/2015
24 | ve. Thayn Boeung Chhouk 11.62667 104.89824 11/18/2015

gim




24 | wa. Ghoyn Boeung Chhouk 11.61534 104.90265 11/18/2015 3
25 | Ve&. fiﬂﬁj] Wi Boeung Kbal Damrey 11.62032 104.88911 11/30/2015 2
25 | wd. Ghapit Boeung Kbal Damrey 11.61529 104.87231 11/30/2015 2
25 | wd. Ghapit Boeung Kbal Damrey 11.61281 104.87194 11/30/2015 2
25 | wd. Ghapit Boeung Kbal Damrey 11.61141 104.87366 11/30/2015 2
25 | wd. Ghapit Boeung Kbal Damrey 11.60940 104.87227 11/30/2015 2

y/c
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