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1.1 HMEOBE/

By« AT TR OEIEIIC L B R VIRESROFNN A5 &, R R T 24
/\n’JBU/t,\l}it BoTETCWA, W7V 7HIBTH 8 F &L MENHEibLTcETBY, #
AR S (1991) 138 A2 B 5 i) LR EOFEMBHIE OWTIHE L Twb . Zh b ol
DI, HAIZBY B I DI '75\ W Db DY, PilehB X UL S DOIH Y,
SHOBMBY 2 M IMET 5 ) XL TR, BB XS EN LT NEND 5, K
Wgecii, *MT/7JM®mﬁmw%m%ﬁmiétt%r nAfmvm%%LﬁM#
Tf%&ﬁﬂkowfm u ﬂﬁk%?éﬁﬂ@%ﬂtmvéﬂ&w [ 2 it 5 &
LI, BHIBOMRES DS D IOV THEET S, £LT, A&pngwim«wﬁm
’Dfﬁ)]’i*rd T*f%l»”&u‘{alﬁ v Z‘r%fr)fl %wm AL EDIT, SR ’Hﬁ}’“ 'H'/i“;'%i TR oA
FLﬁT%fﬂ&ﬁwﬁAﬂ%%kﬁTétb@ﬁﬁﬁﬂ%ﬁ&?% LEEMmE L.

“iﬂ@ﬁmﬁﬁéﬁx%oxf SR CIEE L 4 5 I ERIRHLIC X 2 W5 1
9%”\035(”‘“(&)2) ' ﬁwfﬂ:kﬂ’ ’)mm@fﬁ&ihﬂ}%ﬁﬁ*fi U a7, [EWEIY 2190 &xﬂfc
ﬁ@ﬁd#%ﬁféé 7/7ﬂm®%¢mr@5H$ﬁ%t#«éﬁum IkLT*?/
7 W B B LT L O SB E SHTEIE OBFHC BV C RSN R R L BT L TH B I,
DX BEED SRR PG, %m7/7wM®mmM®%u%m,L,mmﬁﬁnﬂﬁéﬂ
IR 7 - 3 i R e o S o

1.2 $dSs

AR E Ui, SR o B RO T TR L, BERICBVTdH
ARBEOBHAFSTIEEZZONDL LA VT EWMEKNICHEZ S, 2220, LAY T
DA TIIRENRE TORBAD 20, SR DA BRI 2 2 T LT B A
VRAVTIROWT, BESAEWLREHNCHET 5. oM, ¥4, YabFa, 74
JEIZoWTHENIEBWTARTRZER 2T LIGLE,
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BEMER, BRICET S3ERENOMIZE
R

2.1 YLAITICHBERERDRRTES S U

2.1.1 J&m - JAE

JaU - JEGHE O Malaysian Meteorological Service Sk & 2o Tl K H M L T
B, TUAYTOROEERE LTHEI2. 1IORT &) 2BRE—TOFMMHEIHR SR
b, OFMHEME—ICKD 4 V=XV HFENRTWS & (1) BT A— Y, (2) bk
EVA-VHIE (1), (2) ORI 2 W34 T 2EMOE A VERNTHL, chdbDH b
10 HG2H 1 AEFE CIREARIE Y A~ VP56 ~10 m/s D% ) 5 L 72 JADH D L <
FIIRPORE, 2L A ¥ 7 L BOREAT: S A S, MR 15 m/s LEICS K&
REENDB, —F7, bABLEDSRE MO ZHITE VA — V0D TR I 2 B TG
DR RNT BN, AT I BOERIRE b B o TRMEH T VR 5msUTIREE -
TW5, 202D L 7€ A= BIOMIC S 5B CRIBO T L 2TV,
JRHZ DS DWEL o TD, 127L, TORMIKEEZIHELS L, BrpkorAa—
MERSEDbNS, Fiz, 4 DS 11 F ORI TR Ml CHE L@ LIZLIEY 4
VEVERPIWT LA ST OFREET 5T LD Y, TOWHIITIN, 477 7Tk
P10 m/s % 2 X DI R R4k T 5.

Malaysian Meteorological Service ‘CiE & DHHLR % HulMz 2 ﬂ%ﬂ}ﬁ‘\ﬁ?@}hﬂﬂ’& F2Tn5b,
LB OB, BINBHHEERT L2, 10N TH A, LB OMEE 15 417
BEDAE MO, JRHES R, 217RT.

2.1.2  R&M | - | | -

2 LA 7 ARG R L, MR R AR I TS RT R B C 2,420mm,
/NHC 2,630mm, ¥ T T 3,830mm iET B, ZOBMOSARROE Y 2- v DO
WEBIT0DB, [2. 3122 LA Y7 OO AR & RT,

2.1.3 #h5, R, B, Tom
ey |



TLAVTOWMWIZE2. 2, B2, 41T EBICEN S TWD, S oBi»
HIARM 2B L LTI, 2 1IR3 1A Directorate of Hydrography, Royal Malaysian
Navy 2 OE SN TS, ZOWWBIIEI DL S L 4 27 O IEA M Diurnal, Semi-
diurnal, Mixed @ 3 il HHis b, W2, SLuhBWWIKKH%M$@ﬁM%m3 I
Ky oOMiHE U<k 2 m~ 6 mT, SmeElliz At Ui EWNiEs: 2 9 ik s &
W T2 M7 T VD THWENTHWD, B2 LA 27 TS 258K E LT Admiralty
Chart Datum (ACD) & Land and Survey Datum (LSD) 34 5 2SJEARMIT T TR, $)W 2 &
kO\/"C(i W#H D ACD 2w ST w5,

BB & O

B L OB OV T & 5 LTV B X 5 T b5, RALASS W2 7 —
BB DT BT, T & BRI O35 S ML T, 1 mEUED
FIIASFEL L CW BT REM R RIB LT WA b DD, 6 4 )T DB leUHu.k*J’ G D3 S
e BIWHIHE L W E LTwn s,

We T

RUA LT OWRT -5, AT S O L 4 Y 7 R 10 ORI LT
TN U s AR 2 o T s, (1912, 6 8I0) & OIS — & BRIE T — 7 12 504k
SNTHBY, U.S. National Climatic Data Center TAFHINS . 1949 41 [} ~19834FE 12 A ¢
@ﬂmﬁﬁﬁdmfﬁﬁﬁméﬁLt%®ﬁ®2.7?%%.:®%L#%@?~9W&KO
W TREIHMEAME N & DFEATH % A5, EHBIIT — & BT 4000 288 2 5 & EHERBINT — ¥
HIBDSIER AT & v S ks e W =1 UL g =AY

Z OB S ,Jhkﬁrmwium*%/z N JFI0 2 5 DA H LT B
D, 65 %AHLHTI CRAMWRITA ~ 5 mICELTWAD, OB, WA ORI &
AETTBICE, $7:, MRS BB Y LCHLR B2 SBIE NS & & Al e,
—77, PREROWH TR T v B U584 T 5 AWGE I MDA 72 112 IS %2 Ao
RWBBH SN CT0D, L L, REIRCIET v 5~ 2 ih S 0L i b & O ASE i E o
A= VPNCERLTBY, Yok SIEmE 05~1.0 mTH B, BHIE 2 ~ 3 mOk % 5

B, 77, SNMOIVEERD K IR ILRE v A - L BB 4 mP Lo
MLAE TV D, Tz, Yo, BINHCIEE v A — YNSRI & 0l 36 % 15
%703, 749E/®%&#%®Mgﬁ%#u<,&mﬁkﬁ%ﬁw.L#L,4H~HH®M
HICENIZERDPEET A2 L0 Y, ZOWANE D BVIENEN S,

2.1.4 BEWK, KE, W%

il b I ,

VA YT ORI 4,800km W R, S0 B B HUNEREDT 860km, VA 1,100km,
%777N1M%m,ﬂAM#1m%mf%% PEVIIMW AT i, Wrk T v il
P8, BT 2 MW EE S FIHCH LTBE Y, $oSMORB & 0T AL — i, LA
AW LT D, 2R SRS L VU TR A LR IR ) D20 2 S jl & o 2 IS 72 o C
BY, ﬂkht@ﬁ#ﬂu%/?@#%@&kbﬁmbnfw% B O I AT DALV
?mﬂ###b IR 15558 &L TV A, BERICHAUN 2 EB AN L LT 2 5
YE Y, TRy b, NUYHR, SAVIIERST SRD. HEERHROGRIY 1/400 ~1/600
ﬁﬁ#%Wka~SMn%ﬁmeM5m$&T&%(HZ 8 L)

- CRROTHER D IR IR fEEARAEE A5, —HTHIAD OB LW b A S5,

' _?ﬁfﬁﬁlﬂ)bic‘:/\z&GilﬁﬁV‘?/ﬁﬁftl'l)ckb{.bﬂ%)fﬁkiﬁo’cwéﬁ‘ YN ARG I,



By DG ZY BIRSHIZ O W CHHERARS R BB D, & DI TTED S a1
km (2> TTEABHSNTBY, HILHH L 1/1000~1/2000 F2ME & 7% > TV B,

W79 7 DURFESEHGAM DV TR B OBEAASEE &, PEIE5MC DWW A
D DL WHHEIEIRE LTna, SR RS ICITE v 2 — VN R & ) i S Ok %
WIS T B A5, IR B DWRANINT & o TRIL ST AEIMYIZ R E o 72 AILCIRIK D
WD 2 (e > TV B, T OWHRIROGIL S IHITLEOUHES & FIBE 1/400~1/600 FLETH
. TNEZ LA V7 TR BV RS L TWASRIKICEATE D, S L DB
JERZ R L TBY, fie Dk LA EZBELTWA, $72, & OB i — i
REDBONG. ZOLDUHKARS I L 2 TEbY, 1/8HH ~1/1000 BEIZ B LTS,
Ji

RIS~ L A 27 OUFEHIPIBESD 5 ORI LT & > TG S R A LA S 1> T8
Y, ZORENZTNW ORI X o THED S V0V M EHIRDPIIE S R TWS . 2. 9105
TEIE, LA T LBURRDITE A EDRIE TRV N A 1= DR L 7 o
TWD, YIS CRIVERRED TV RSN, BLAEEI NV MRTHS,
i Az

AR ORIAENE, (TIT 50 BRUEAST V7 0 =T 2B b TV A, BHEB TR, V3,
VI 2L LR oA, Tz, WiARREHADT 2 VMEZ NN O% 20 % & 10 % %
L%, 15 %D HA D U AL, D D5 %ALY 2o TWA, LBOWHETIEI NS
Wi, 2ab Uk, BHAKERZEDTWE, 2. 10122801 HF) | = 5 579

2.1.5 AEEW

MEER I OWCTHAMES TR 2, 11LIGRTEITIEDORTVSE, TRAhbAD
&, KERWPWDIELEDL 7 VIR THIEER ORISR Y M w0z L, Hilikc
BV A= VDR E )V CHEE IR ER OISR OIS, TOR2. 11 06005 &
VT Ty, LY HROWMIMIET, 2 NEREEER O IAMIE L Tn b, oy,
W77 TEIEARINTIZICHE Y A = VOB b LTI~ EE AR LTV 5.

2.1.6 HWHEELDMER

RIBZALMBUN & U CIERNETY L 4 3 7 SMREUCS L, Z0e A, HERHRR &
L, 22 DREADEPIE UG EOLIMIC DN THBE R {1 T b, = o - Hifo
WIZI™ 2. 12 1R,

7v4>7®%ﬁ,ﬁtkEW%ﬁﬁwﬁwuB%m%ul%&:5ﬁ%<,w<¢#®@
FRC AT GATAS I & B RADWPHFR LN T 0D, ATHTAIC & ABEOYH LB E LT
3, R 2 T > 8 2 O DAL 7o 00 12 JE & 7= 4 00 54T 100 m A o i f2
BAEPROEN TN L, Z ORAORIIS AR 4,800kn 4% < & b 1,300km B 10 T
RO, MAMREEE LTEB LW L o TR EABEIME—~ S bR TV, &
DREAOHE WL 25 YD PN % S OC 10m/4ERIETH Y, FYIINIC BV Ti3 20m/
PIETH, RADIULL TODIERIOD 5 HIEA 140km XN 121355653, M2 2 m,
WKSNERTBY, W& 240km R IRFR B 2 MEE DB 2 21T b & & 2 H5T
BERTWD, . | | |




2.1.7 FEAI &R

PEAFENARCIE = L A 72 % 41 83, sk 26 68, 997 2 M % 21 ORI
T, ZNZRAEMGAB, MEREREZRELTYS, ’I'IlUb‘L?&kow“Cti/‘lhl_L e Er (KA
mt!?wJUI@#b(;l‘leL/)‘/"( K ITCAL U AWM % U, SRR L Tn b, T,
LR R DWW TIEBLIMLE 2 b & EIT L, WS, i Je i AR 2 7%, Zhildeo
V"Cﬁrﬁlﬁbiu%ﬁ-m LTWh,

2.2 YLAYTTAFAIRRLET — 2 DRTE

’:T,vb%&?TlTW%&ﬂﬂﬁﬂwmﬁKOMTkD?tb%.
WIER, ft25 3, RS ORHMAITE 22 ITRTMTH S
A%, BT -4
R[RT — & TEHLEEB LUV, 197 7 M4k T Malaysia Meteorological SOIVICCS (M
MS) $&iliko> 31 T (Principal Meteorological Stations) CTHEAM 2 AL HH (KT, A
i, FR, RGE, FERRAE) 2l LTB Y, 1968 4L BN — &#MMS@T“&A 2
WAL, F72, ”Annual Summary of Meteorological Observations” & ”Monthly Abstract of
Meteorological Observations” & LTABM L TWA, = 31 FEBNIT M 120 BENHT T4
m, BEFH, %8, AMMEo7F -2l I hTnws
Vi — & Tid, MM SIZ & A8, Department of Drainage and Irigation (D I D)
AR T T4 BINAT, N, BT T 20 279 Bl CHRBIBINEZ LT Y, ThbD7T—%
% 1957 AELUG S AR R AREE LTE LD TS, /4, Zhbo o7 —2iED 1D
— R AT E TS
KL, WRICDOWTIED I DABNEIT o T b, BHIFTEIZE ST 152 B, W, v
597 2C 75 BNET, 09 b 127 Bl & 48 BT E M ENETIRMFI E o Tnd, &
NEDF— 2131961 ENSD I DDOF —F R—ARRF ST D
BLIHJ, Wy, W
WEB L CWMOT — 2120 TERD 2 HHHDT — 5 25 %
ww | |
DID |1949 — 1983 | #[F National Climate Data Center THHL I N2 b D2 IEA
1984 — 1989 | LLDBNT — & BWRT — T I 3 hTnb
MM S 1985 DA% | An @iy — %, MMS # 5 Annual Report & L CAP
W
WWizonTE < L A4 v 7 4l 22 OIEHER T (H) TOWY TIRIFEST S T D
5=y OFWEDD DL, P B E PRI DV T IEE O Institute of Oceanographic Science,
¥ 17 7 |t Marine Sarawak TROHN T3,
W4 i
W DT — 2120V TIED I DM L T\ % LEO Program(Littoral Environment Obser-
vations) DHTH SN TS, Z® LEO Program &5, /8, 495770 18 Bl <
1986 4E LT ST 5 Bkwuﬁé%ww mw¢~mqmﬂm7 Y HEHLE
TWAh,




2.3 ZOMOMIRICH T BT — & DFFTE

TITH, YVAVTPAOHKE (LY F AT, 4, TxbFh, 74YEY) iZO0
T, IR, BT~ 5 iR AT YUY B 7 — & OFIRTUC DV TR B,

231 A>KxITF

AV R TCUERARNG T - PR 2, 3IRTMYTHAH, T hhdrTIAN
L7 = S IERIBULCBI s TB Y, 20 b—30ilEl, W, [Re7 — ¥ SIEHRATH A
FAfecd b, SEALRICRRIZOVTOMRET — S 12 DOWTIEFHEDSAW TH 2%, i
ROV Td B RNIHBERRABEPNE, N, 85y (A2 bT5H), AFF
(R0 2 ), BT 479 (KA R) SOM#REsa Yy b 2HBLTBY, =
DI DWW THE YR FRTME L & DI U BEHN R F— 9 B H D EE I LR
B, 20BN BHHFICOWTIE ] ICAPRREZHEGLCBY, ZOHEODCRD
HEBEDFELOENTWES,

—W g L O (€3, 1, K3, 1&8M)

- W (3. 2BM)

— B & NS (RMASIE I BBt

=%

— AR AL

—Z DAl

2.3.2 21

Y ABY BIAN LT — FPIERE 2, AITRTMY THEH, AV F 2L 7 LK, A
(727 — 7 BB RB B S hTBY, 20 L—HDF —F IFHATO AFWiETH D, 72
72, EEN AR EIRDU DOV TORFET — & OFFEREAHTH b, T/, MPERFIZ L 5BURD
SFREREIRPE D W & S Thvy, T T CAMMER L LT, "The Development Project of the
Industrial Port on the Fastern Seaboard in the Kingdom of Thailand, Phase ” (1983), ”The
Master Plan Study for the Development of Pattaya Area” (1990) #4533 2 AS45 2 i BARIC 0
WC OB OFRLBIZ A S NG, WERTRYTH L, MR - RESWHEIRTH LT
MDD B HhELH L LTUTOb DN 5. o o

— Deep-Seaport of Laem Chabang, Survey and Design (1972, NEDECO)

— Oceanography and Coastal Morphology of Ao Phai (1983, AIT Thesis No. WA-83-16)

— I'chll‘aﬁllic Model Study of Rayong River Mouth (1982, AIT Research Report No. >147)

— Theoretical Study of Tides in Gulfs (1977, AIT Dissertation No. 31) . o

233 7q10EY

7 40) EYORARMNRF - S FHRE 2. 5ITRTID Th s, MEIFRRIEART — 5 134K
RBMTBNENTEBY, ZO) b7 - FHHRTOARTTH S, SEM LR
T BT — 8 OFHEEARYICH A5, 7 4 ) ¥ EO R0 B8 L T 1989 412 [H
WRAR BT R AT o 72 [ 7 4 ) & & JLRIERT MRS BRI B & OB i ) 1o X hug
ROBTH 5,
7 4 ) €U DR

T e e s i ekt L ar o AT 6 5 Wt o




M J3t I

7,000 BLLEDRM 5% 57 41) ¥ I3 AHF 18,000km DRI 247 LTV A, BEEILIL 2
W)k, WK, Wik VAR, WARBY I E N, TSt % 2 <
W5, OB ICA T2 W IR, 74 ) C Y QBT B & 2 A CRILI S
9B, LI 17 ROV Y v i THIIE R B, 72, WIIZHYY 47 ol
WELTS sy d BEBE i hChIiine b &L, FURIKE BB, 7 41) € VB
P ERIA R SO KBN O LI D> TB Y, M0 H & 91, HAiE 7 4 )
UVl DD Cwa, MBI SwW L Y v ST BT 2 IR B L C v B
B, WV YR E I8 A BT oW TN O B BB IGIR E B 5 TV A,
WL & ki

WML & I DB D72, BRI ISLIE O R LEWTHITC1E 8 2 970D 1 Rt
152 DD 2 BalL B, € L-C 5 7 ol & v cn b, £ 40N E= 2, 16 12,
AP OMITEHR 2. 61T, NS OB OIERE b & IS STV DD
ASYIBL 3% (Tide and Tables) T&H 5., WBHINASYE & 0 BRI IS DRI & - Tl D 5,
RIDIHEAT 1.80 m, /MU 1.00 m& %o TV b, AHDMLM 2 MIREIE AR 2. 18 107
?.mmu4m%vmméhrméﬁﬁkwmwm%Mﬂ7%ﬁﬂfzmmﬁ,wimuas
m/sWHETHE, MEHEIBER 2. 1910RY. WRIZ DV T TR WA S 1 C
BHF, IO BRBICE>T05, REDEIE 10 mE OBEb b . i R
VTR, RTHWTRE C L5~2.0m, WY F IR OPIICHANS < 1.0 mili# & % -
TWa,
BT

7 AV EV B DMHERORBEAS CHEE LB Sha, Bk L Y, A
%Ett74ueyvu,k%&%%%%§,M%m¢ﬂ%m@%%%wW%MMKlém%
ﬁ@ﬂmﬁﬁhﬁéé.:n%w%%w%ﬁt&%m,m&mmofmw¢ﬁ%ﬁ@ﬁénr
w%.ﬁ@@ﬁ&%ﬁiékwm%w%wﬁﬁmxof,m#007~bw%ﬁMML,%m
Emvzﬁm@ﬁ%@,%7,¥Nﬁ®Mﬁ%m,égumﬁvV%wmﬁﬁwﬂ%w%WE
B LT B, IR BWT, 7 4) ¥ 2T 1,600,000km2 RO, R B L
t%m&mhﬁwﬁm@mm,ummﬁwﬁmmﬁmmmiofﬁzﬂmmwmﬁwwén,%
@Wmm@ﬁ%¥mmwménfw6.mﬁﬁmumﬁ&ﬁwsmmﬂﬁm&ymﬁt(w%
@)%%&ﬁ&m?ﬁﬁF»wl%:%t%%ﬁﬁF»ﬁﬂﬁ%ﬁKﬁMLTmé.%nuL
CERIKOIER S 787l Lot <, b cHE2 M cd s,
i 9 3
i &

fmm@m@QMﬁ74UEVW%w%@ﬁwW%ﬂﬂﬁétb,%@W%QMwo%%m
BUTGEDTEMUC S & ST, 1897 4570 & 1975 4.0 70 44 kE & 72 2 2 T 22 0 4 A7
%ﬁLt@ﬁ@2_mﬁ@éﬁ,syﬁfiéﬁéﬁwﬁimﬂmtfmé.ﬁmwgww
m%w&ﬁaﬁm&%m%@éna.%mﬁ%ammuv4%%m%,Ea~»Mﬁ,4wn
ZE%,%LT¢%»VVM%T%%.%mmwmmowruﬂcaﬁmkmbxbbté,
EROV R VAR O ORBEER TRV EVIBIL bR S, FREBMOW, GG
WIS L DURBL, ISBOWENL . HRE DR b 1 IECIE, 1897 45 10 12 —
V&L AT HITITBNTERUC & 207210 1,300 ADIEBHIT VD, 1908 4EIHIL Y ¥
BALIROT 731) %5 U722 B X B BT 2 10— VAT SR L, 1912 46 10 11242 7 mie
£%mﬁy4%m%ﬁpm%¢KMSMF?4ﬁyj@ﬁﬂmxbm4m:x@xwxvﬁw
ﬁéﬁb,w%$1ﬁ®émr7vuyﬁjﬁ@:bt%mu;b,mxvﬁﬁwyyﬁvﬁ




zﬁ§$m®%humwm&w*n1w6 AR T, 1981, 1984, 1987 4E 12 ABIKE 2 ¥hithAsie

CY, FTAOWHRRATHROLICEFLEDSATVS, (Bli—1, 22K)

PR ORI, S AESE W L ThH D, — iz O U I A RO BT &
HBIAHE L COAHLD, 2~3IBNTH A, o T, YO - FHils L b A
WEBILTE 5. REOBEIoWT, AR E RS TVAY, 1L FEE R0
HEAWICEHPI&RE SN 5, mgwmfter 1988 412 10 A&y Y v 7z k »
T, MV Y IRWHRFICKE BB ELEZ T, BCRMR 10 mZE L, 588 1 20,
IMMHQUW%&PMWénTM%.h%@ﬁnkowfuﬂ AR DELT (PAGASA)
EBWTHTDRTE Y, MERHICH o T 36 I AWML E LCisfishcwa, (192,
21 )

AR

Wi R B S PSR & b ALY R Ic Bw T, iLM&W@&ﬁ,ﬂﬁwﬂ'#ﬁb
NCTW5b, JIFERZWFhoBadinmd LL c;t HEBIHE NI PNBBED D DTH D, ilf e
BEE, B, Bk AR & IRIRRE— %@L,MM@NHHL@UMW&M%F
RPN 1 DL LTELZON TS, w%%ﬂwkowf@mnm&ﬁﬂm¢wféé B,
DV = S E & B ITHFRRADTEE ZIE 0TV AR, Afkd U TR0 RED R T ok v
Z & XY, FHKORENI B HEM L oOMESIAL W,
eI
Vo

TAVEYEMBETH D LG, BIRMSK G WA A9 2 1S 3 52 R0 [ 56
DI E 2B L LI, W - W EZMOBECTH S, F72, BOBAEHE LCOMEd L,
ﬁ,mniﬂ@m¢%%MU%hm%Eok%(éjﬁéﬁwtmméné.~ﬁ,mqwﬂ
CHIE R SN - WKOWEZZOHME LTS DA RS L v I Higs i
WCW o, CNBYEZEMT S & L DI, FRDBHIIMT B 72 084 10 7 AR A YT
AU RGZODEEZ LIS,
ﬁ%@fﬂtw“

MR RETEEE LCid, Z2OMRE LTHS, @it imReamtifio 2 o1l 5 h
. BUEDWHRHR O E B LOWRE LR, VMR OISE LBl 2 90 & LD
TOFWYLEDHEFEZ NS, FIHHEOHWE LCTRUTOLOTh 2.
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HLKS HLRN MIWK MINS Tidal Range Chart
Location  Standard Port AT /MLLY MY HSL /MW /Mo HAT = HAT-LAT Oatum Remarks
(m)  (m) {m) (m)  (m) (m) (m) {m)  (below LSO)
yest Coast  Teluk Ewa 0.0 061 1.5 1.9 2.2< 3.1< 3.8 3.8
Kuah 00 0.2*1 1.0*3 1.4 1.7 2.6< 3.0 3.0
Kuala Periis 0.0 06" 1.5%3 1.9 2.2< 3.1 3.8 3.8
Pulau Pinang 0.0 0.6* 1.3*3 1.6 1.8<5 2.6< 3.2 3.2 1.4m
Lunt 0.1 0.5%1 1.2%3 1.6 2.0« 2.7< 3.3 3.4
Bagan Datoh 0.0 0.4¢ 1.2%3 1.7 21< 29« 3.4 3.4 1.7 m
Pelabuhan Klang -0.1  0.8°*1 2.2'3 2.9 3.6< 50< 5.8 5.9 2.7m
8eting Sedepa 0.2 0.6'1 1.8*3 24 3.1< 4.3< 5.0 5.2
Port Dickson 0.1 031 11%3 1.5 1.9<¢5 2.8< 3.4 3.5 1.5m
Tanjung K1ing 0.0 0.6 1.2*3 1.5 1.8<5 2.4< 3.1 3.1
Kuala Batu Pahat -0.2 0.3*1 1.1*3 1.5 1.9 <5 2.7 <7 3.3 3.5
Pulau Pisang 0.2 0.5% 1.3*3 1.8 2.3<5 3.1< 3.9 4.1
Raffles Lighthouse .01 0.5+ 1.2%3 1.7 2.1<5 2.9< 3.5 3.6
Keppe) Harbour 0.3 0.4+ 113 1.6 21<5 2.7< 3.4 3.7 1.6 m
Pasir Gudang 0.0 0.9 1.6*3 2.1 2.6< 3.3< 4.0 4.0
Sembawang Shipyard  -0.2 0.7 ¢1 1.3*3 1.9 2.4<5 3.1< 3.9 4.1 1.8 m
Sungai Belungkor 0.0 087 1.4*3 1.9 23<5 3.0« 3.7 3.7
fast Coast Horsburgh Lighthouse -0.3 0.6 <2 1.3« 1.5 2.1 <6 2.2 <8 2.8 3.1
Teluk Tekek 00 06< 14<4 1.6 1.8< 268 3.4 3.4
Tanjung Gelang 0.1 0.9< 1744 1.9 2.1<6 2.8< 3.8 3.9 1.6m
Tanjung Berhala 0.1  0.7<2 154 1,6 1.7< 248 3.2 3.3 1.3m
Kertih 0.1 0.4< 08< 09 1.0<% 1.4< 1.9 2.0 0.8 m
Chender ing 0.1 0.8<2 1.5« 1.5 1.5< 228 3.2 3.3
Kuala Yerengganu 04 04<2 1.0« 1.0 1.0<56 1.7<8 2.6 3.0
Get ing 0.0 0.6<2 09< 09 09< 1.2<8 2.4 2.4
Sarawak &  Lundu, Kuala 0.2 1.0<2 1.7<4 2.4 3.6<6 388 4.4 4,2
Burnei Santubong, Xuala 0.2 1.3 1.9« 2.9 41<«§ 438 52 5.0
Lakei, Pulau 0.0 1.4< 24«4 3.1. 4.2< 458 5.7 5.7 3,1m
Kuching 0.2 1.2<2 22<4 31 4.4< 478 538 5.6 3.om
Pending 0.2 1.3< 234 34 49< 52<B 59 5.7 3.4 m
Sri Aman 0.0 0.7< 1.04 2.2 36< 4.4<8 5.9 5.9 0.5m
Kanowit 0.1 0.4< 0.8« 09 1.2<6 1.4<8 2.6 2.7
Sibu 0.5 1.4< 20«4 24 29< 338 3.9 3.4 0.4m
Leba an 0.1 1.3<2 22«4 .28 38<« 40<8 4.8 4.7
Sarikei 0.0 0.9< 2.1« 2.9 4,2< 4.5<8 55 5.5
Manis, Tanjung 0.0 1.1< 22«4 34 -45<6 498 58 5.8
Palch, Kuala 0.1 L1<2 20«4 2,7 3.6<% 4.0<8 4.6 4.5
Kut, Muara 0.0 0.8< 1.6< 1.7 21< 2.7<8 3.3 3.3
Igan, Xuala 0.0 0.6< 1.6<« 1.7 2.0<% 23<8 2.9 2.9
Mukah, Kuala 0.1 0.8<2 154 1.6 19< 228 2.6 2.7
Balingian, Kuala 0.1 0.6 1.2« 1.3 16< 1748 2.2 2.3
Tatau, Kuala 0.1 0.7 < 1.3 1.6 8 2.3 2.2 <9
Bintulu, Pelabuhan 0.2 0.6 <2 1.4 1.7 8 2.4 2.2 1.5 m <9
Hiri 0.0 0.6 <2 1.2 1.7 8 2.1 2.1 1.0 m <9
Baram, Kuala 0.2 0.3 0.9 1.5<8 2.0 2.2 <9
Limbang, Kuala 0.2 092 1.5« 1.7 1,8« 248 2.9 2.7
Lawas, Kuala 0.3 0.8<2 1.5« 1.5 1.6« 228 2.7 2.4
f"g:'”% Labuan 0.1 0.8< 1.5« 1.5 1.6<6 218 2.8 2.7
3buan Huara Harbour 0.0 0.6<2 1.2« 13 15« 208 2.7 2.7
Kota Kinabaly 0.1 05<2 1.1d L1 1.2« 178 2.3 2.4
- Sandakan 0.1 064<2 09«4 1.1 1.2<6 198 2.7 2.8
Taway 0.3 00<d 113 L5 1.8 2.8< 3.0 3.3
Pbte <,l,:, v ‘t.-“--n-l:---...-j-:‘--'..."“w’.....--..“.‘.-:--..‘..:.”.-m‘-:‘-’..........‘------‘ - LLL LT DT T Ty e
‘bbrevat7t:§; <QMULY, <3tMUMN <d:MLNHM <HIMHWN <6:MIHLY <7 $HHIMS <B:MHIN <Q:usudlly diurnal
My h;g"e“ Astronomical Tide HWS & Mean Low Hater Springs
My oo Lower Low Hater HUHH ¢ Mean Low Hater Neaps
' * Hean Nighor Low water MSL ¢ Mean Sea Level -
WY ::an High Water Neaps HLHY ¢ Hean Lower High Water
Hat Hl‘.’" High Water Springs, MW ¢ Mean Higher High Yater
ta SOurgze?l Astronomical Tide LSD : Land Survey Datum

{ Tide Tables 1992
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TABLE 26 (1,/2) LIST OF PRIMARY TIDE STAT IONS AND DATUM PL ANES
U . Primary Elevation in Meters Above Mean Lower Low Water (MLLW)
1 Geographic Tidal
NAME Position- Locality Bench Primary Mean High Mean Sea Mean Low | Mean Higher
Mark - Bench Water Level Water High Water
Mark (MWH) (MSL) (MLW) (MHHW)
MANILA 14° 357 N | Pier. 15, Soﬁth BM 4b 3. 247 0.838 0.462 0.101 0.980
120° 58" E Harbor, Manila
CBBU‘ 10° 18" N Pier 2, ’ BM 6 2. 833 1. 250 0.722 0.183 1.530
123° 457 E Cebu City
LEGASPI 13° 09° N | Legaspi Port BM 1 2. 850 1. 329 0.744 0.165 1. 402
- 123° 45" E Legaspi City
DAVAQ 7° 05° N Sta. Ana Port BM 11 2.727 1. 405 0.753 0.101 1.545
; 125° 38" E { Davao City
SAN FERNANDQ. - 16° 37’ N | Port of Poro BM 8 4.081 — 0.322 — 0. 686
120° 18’ E San Fernando
La Urnion
‘ JOLO . .67'647 N Jolo Wharf BM 1 2. 605 0. 631 0.338 0.034 0.853
T .. 121° 007 E- | Jolo, Sulu
“TACLOBAN =~ 11° 15’ N | Tacloban Port BM 4 1. 720 0.506 0. 289 0.036 0. 686
. 125% Q07 E Tacloban City.
SAN VICENTE ** 18° 31 N | San Vicente Port | BM 5 2. 889 1.017 0.552 0.131 1. 096
: : 122° 08" E | Sta. Ana
Cagayan_

from. 19 years series (Jan. 1.

¥ :  See Descriptions of Bench Marks on page 93.

£ -

1951 to Dec.

31.

1969) of actual observations

' Except for San Fernando. and San Vicente Stations, all datum planes were determined

Automatic tide observations stopped but daily prédictions still included in annuval tide table.
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TABLE 26 (2,/2) LIST OF SECONDARY TIDE STATIONS AND DATUM PLANES

i Elevation in Meters Above Mean Lower Low Water (MLLW)
Geographic , Tidal
STATION Position Locality Bench Bench Mean High | Mean Tide Mean Low | Mean Higher
. Mark Mark Water Level Water High Water
Lo _ . (MWH) {MTL) (MLW) (MHHW)
BATANGAS - 13° 467 N | Sta. Clara. Pier 1 2.721 —_ 0. 63 — 1.28
: 121° 02 E | Batangas Bay
. DUMAGUETE ‘ 9° 187 N Dumaguete Port 5 4.744 1.C1 0.58 0.17 1.30
123° 18" E | Dumaguete City
CAGAYAN DE ORO 8° 30" N | Macabalan Pier 24 2.213 0.80 0.52 0.14 1.18
, 124° 407 E | Cagayan de Oro City
' Macajalar Bay
ILIGAN 8° 13" N Iligan City 5 6. 082 0.98 0.58 0.14 1.24
‘ 124° 137 E | Iliganm Bay e
BANAGO 10° 42° N | Banago Pier 2 3.872 1.76 1.01 0.26 2.05
122° 56° E | Bacolod City :
BATAN _ , 11%357 N Port Batan AK-12 3. 747 . 1. 42 - 0.81 0.20 1.70
122°'30” E | Aklan | |
SAN JOSE - 12° 20° N | San Jose. Mindoro 9 3.129 — | 0.56 — 1.13
7| 121° 05" E | Occidental ,
 BISLIG - 8° 127 N | Bislig 3 3.046 1.31 » 0.75 0.19 1.42
: 126° 22 E | Bislig Bay
BASILAN 6° 42° N | Isabela 5 14. 828 — 0.27 — 0.66
o 121° 58” E | Basilan City
VIRAC. 13° 35”7 N Virac Pier CA-4 5.071 1.25 0.70 0.16 1.31
) 124° 14" E | Catanduanes
CURRIMAO 17° 59 N | Currimao 2 3.017 — 0.28 — 0.57
‘ . 120° 29”7 E | Gaang Bay
PENASCOSA 9° 46” N | Penascosa Pier 1 2. 448 — 0.52 — 1.06
: 118° 317 E | Palawan
LAQANG 12° 35" N lLaoang 1 1.790 1.42 0.80 0.19 1.47
125° 00" E | Samar
ILOILO 10° 427 N Iicilo Harbor 3 4. 154 1.30 0.75 0.21 1.57
122° 35" E | Iloilo City

Datum planes determined from one (1)‘mdnth actual observations.
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Figure 4: The severe Erosion at Phuocthe, Tuyphong District, Binhthuan
Province

Fosinl Congor

i #: Quang, T.M. & An, N.N.,
.The Recent State of

Coastal Development and

\ . Coastal Bnvironmental
Figure 5: The Evolution of Cangio beach Problem in Vietnam (1992),

Proc. Coastal Processes
in Asian Reston,
pp 60-61, Yokohama
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#E4. 2 Wik
(In Meters)
Place S. E. MHWS MHWN MLWN MLWS ML
Lat. Long

Buleleng 8. 06 115, 05 1.0 10. 6 $0. 4 0 0.5
Teluk

Padang 8.32 115.03 1.2 10,1 10.5 0 0.6
Benoa 8. 45 115,13 2.0 ~t+1. 4 10.6 0 1.0
MHWS Mean High Water Springs

MHWN Mean High Water Neaps

MLWN Mean Low Water Neaps

ML Mean Sea-levels

Source: Admiralty Tide Tables, Volume 3, 1988.
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K4, 3 NYBOERENRHR
No. Location Region Length Probeans
(Km)

1] Kuta Bandung 3 EBrosion threat to tourism area

21 Sanur Bandung 6 Erosion threat to tourism area

3| Nusa Dua Bandung 3 Erosion threat to tourism area

{ | Gumicik Gianyar 1.5 Erosion caused by river mouth

change

51 Lebih Gianyar 0.8 Erosion threat to resident

6| Siyut Gianyar 1 Brosion threat to rice field

7| Tegar Basar | Gianyar 1.8 Erosion threat to rice field

8| Sengkidu Karangasen 1 Erosion threat to rice field

91 Candi Dasa Karangasem 3 Erosion threat to tourism area
10 ] Tanha Lot Tabanan 0.8 | Erosion threat to ancient temple
11 ] Uluwatu Bandung - 0,2 Brosion threat to ancient temple
12| Sudimara Tabanan 0.8 Erosion threat to fisherman

' Yillage

13| Gumrih Jembrana 1.5 Erosion threat to National road
14 ] Candi Kusuma | Jembrana 0.5 River mouth closing

15| Pulaki Buleleng 0.4 | Erosion threat to provincial road
16 | Gondol Buleleng 0.4 | Erosion threat to road and

, resident

17 ] Sangsit Buleleng 0.2 Erosion threat to fisherman

village -
18 } Bukti Buleleng 2-:| Erosion threat to provincial road

L BR: AUREEESRLARHERE (1988) JICA
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K4, 4 BEERINEROBRIE

No. of Evaluation of urgency Location of beach
Priority
No. 1 Urgently required Kuta, Nusa Dua, Sanur, Batu
Madeg, Tanah Lot, Uluwatu.
No. 2 Required - 4 Lebih, Jiyut, Tegar Besar,
Gumicik, Sangsit
No. 3 Protection of Roads .| Pulaki, Gondol, Bukit, Gunrih
No. 4 Future Work ' Sudimara, Candi Kesuma
A jma:Auaﬁ&xg@gaﬁﬂﬁmi(wn)nm
BALI SEA
SANGSIT PONJOK BATU
PULAKI o S BUKIT
GONDOL , .
GILIMANUK - /SINGARAJ
MELAYA NEGKRA ) BALI . : LoMBoK
CANDIKESUMA i STRAIT
: ' BANGL KARANGASE :
GUMRIH 7/ .
TABANA NY AR\ KLUNGK& N
SUDIMARA ¢ . * CANDIDASA
TANAT TOT LEBIH&SIYUT.TEGAR BESAR
DRYPASA GUMlCle

*|SANUR]
KUTA BEACH NS,

ULUWATU

{NUSA DUA BEACH
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#5. 1(1,79)

EXISTING SHORE PROTECTION STRUCTURES
(WEST COAST, PENINSULAR MALAYSIA)

Sheet 1 of 9

NO, STRUCTURE LOCATION SUITABLE EFFECTIVE REMARKS
1. Bakau pile Kuala
seawall Perlis No No Timber not suitable
for permanent works,
Undermined
2, Rock Kuala Yes Yes -
revetment Perlis
3. Rock Kg Sg Yes No Rocks have moved
revetment Kurung on settlement of
Tengar slope
4, Rock Kg Padang, Yes Yes -
revetment North of
Sanglang
5. Gabion Sg Kuar No Yes Cabion not suitable
revetment Jawa for permanent works
6. Rock Kg Padang Yes No Slip settlement‘
revetment Garam, failure of slope
K. Kedah
7. Rock Sg Kedah Yes Yes -
revetment (North
Bank)
8. Rock K. Kedah Yes Yes -
revetment ‘
9. Rock Kg Tepi “Yes Yes -
revetment Laut
10, Concrete Pantai © Yes No Flanked
seawall Murni Undermined
1. Bakau pile Pantai No No Timber not suitable
seawall Murni for permanent works.
Bypassed
12, Concrete Tg Dawai Yes No Flanked
seawall Undermined
13, Stone Tg Dawai Yes Yes. -
masonry . :
groin
14, Stone Pantai Yes No Undermined
masonry Merdeka ’
seawall '

H&: National Coastal Brosion Study (1985)
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,125 . 1(2/9) EXISTENG SHORE PROTECTION STRUCTURES
(WEST COAST, PENINSULAR MALAYSIA)
Sheet 2 of 9
NO, STRUCTURE LOCATION SUITABLE EFFECTIVE REMARKS
15. Rock Kg X, Yes Yes -
revetment ‘Sg Muda
16, Gabion Kg K. Muda No No Gabion not suitable
seawall for permanent works
Overtopped
17, Rock Pantai Yes Yes -
revetment Berseh,
Butterworth
18, Concrete Butterworth Yes Yes -
groin (North)
19, Gabion Butterworth No Yes Gabion not suitable
groin (North) for permanent works
20, Timber Butterworth o No Timbér not suitable
groin (North) for permanent works
21, Rock Kg Dock Yes Yes -
revetment
22, Precast Juru No No _Bakau pile not
concrete sUitable. for. pec-
block manent works.
revetment . Differential
with bakau settlement occurred
pile-as toe
protection !
*
23, -Concrete i< Georgetown Yes Yes - -
and’stone (North)
" masonry
seawalls -
(individual
& private)
24, Conérete Georgetown Yes Yes- -
seawalls Gurney Drive
25, Vatious East Coast Yes Yes -
seawalls Pulau Pinang
26, - Timber * Kg Pmtg No Yes Timber not suitable
-7 groins Damar Laut for permanent works
21, Rock Kg Pmtg Yes Yes -
revetment Damar Laut ’

NOTE: .t:h<m530riéy,

of the concr

ete or stone masonry structures are sound, some

isolated individual walls have failed primarily due to neglect,

W %: National Coastal Erosion Study (1985)
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#5. 1(3/9)

EXISTING SHORE PROTECTION STRUCTURES
(WEST COAST, PENINSULAR MALAYSIA)

Sheet 3 of 9

No, STRUCTURE LOCATION SUITABLE EFFECTIVE REMARKS

28, Scrap tyre Kg Pmtg No Yes Timber not-suitable
seawall Damar Laut for permanent works
with timber
piles

29, Brickwork Kg Sg Batu Yes No Collapsed
seawall '

30. Rock
revetment Tg Baharu Yes Yes -

31, Rock Sg Tiang Yes No Overtopped
revetment (Bagan

Datok North)

32, Rock Sg Tiang No Ho Slope not fully

revetment (Bagan : armored '
' Datok South)

33. Rock Sg Tebuk Yes Yes May not have ygc
revetment Semani been tested

34. Rock Beting Yés No Rocks displaced
‘revetment Kepah o oy

35, Bakau pile Sg Burung No No Bakau;piié'nbt

" seawall suitable  for.
permanent works,
Failed: -

36. Roek Pekan - No . Ne . Cabiohfandybakau_g“
revetment Sg Besar : piling not' suitable
with gabion for permanent works. -
and bakau Failed :
pile as toe e
protection

37, Gabion Sg Limau No .-No- Gabion. and. bakau
revetment Sl piles.not suitable
with bakau for permanent works
piles as toe Failed ., . -
protection Sl

38, Gabion Hj. Sirat No No . . Gabion not suitable.
revetment : for permanent works,

Failed

39, Stone Morib Yes : 86 Undemﬂi,_ng@{}f.
masonry Overtopped .,
seawall Joints deteriorated

Hi®: National Codstal Erosfon Study (1985)




§§5 . 1(4/9) EXISTING SHORE PROTECTION STRUCTURES
(WEST COAST, PENINSULAR MALAYSIA)
Sheet 4 of 9
NO, STRUCTURE LOCATION SUITABLE EFFECTIVE REMARKS
40, Concrete Morib Yes " Yes -
seawal]
41, Rock Tg Sepat Yes Yes -
revetwment
42, Rock Tumbuk Yes Yes -
revetment
43, Bamboo Tumbuk No No Destroyed
wave maze
44, Masonry Port Yes No Undermined,
and rein- Dickson Overtopped .
forced Joints deteriorated,
concrete Differential
seawall settlements
45, Rock Malacca No Yes Bakau pil¢ not
revetment Land suitable for
with bakau Reclamation permanent works
piles as Project '
toe pro-
tectioh
46, Rock Kg Buntu Yes Yes -
revetment
47, Timber Kg Chokoh No Yes . Timber not suitable
crib wall Kecil for permanent works

% : National Coastal Brosjon Study (1885)
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#*5. 1(6,79)

EXISTING SHORE PROTECTION STRUCTURES
(EAST COAST, PENINSULAR MALAYSIA)

Sheet 5 of 9
NO.  STRUCTURE LOCATION SULTABLE  EFFECTIVE REMARKS
1. Rock Kg Merang Yes No Rocks displaced
revetment
2, Timber South of No No Timber not suitable
seawall Sg Tereng-~ for permanent works,
ganu collapsed
3. Concrete Park, North Yes No . Collapsed.
pipe seawall of Istana Overtopped
at Polo
Ground
4, Concrete South of Yes No Flanked,
seawall Iatana, Undermined
‘ K.Teréng~
ganu
5. Rock Dunguﬁt- Yes Yes -
Tévetment Telok
Lipat
6. Rock Kuantan Yes No Rock displaged
. Tevetment Port
7. . Bakau pile  Kg Balok No Yes Timber not siitable
seawall’ for permanent works
8. Gabion Pantai No No Gabion not suitable
seawall Hiboran for permanént works .
Part of gabion failed
9, Stone Mersing Yes No Overtopped’,
.. masonry . Undermined
seawall
10, Gabion Tg Sedili No No Gabion not suitable
-seawall Besar for permanent works.
Gabion failed
i Stone Tg Sedili Yes Yes -
masonry Besar
seawall
12, Stone Tg Penyusop Yes No Stones displaced
masonry
seawall
13, Stone Kg Sg Rengit Yes No Overtopped
masonry
seawvall

#i#: National Coastal Brosion Study (198%)
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#5., 1(6.79)

EXISTING SHORE PROTECTION STRUCTURES
(EAST COAST, PENINSULAR MALAYSIA)

Sheet 6 of 9
NO. STRUCTURE LOCATION SUITABLE EFFECTIVE REMARKS
14, Gabion Tg Pengelih No No Gabion not suitable
seawall for permanent works.
Failed
15, Stone Tg Pengelih Yes No Undermined
masonry
seawall

Hi#4: National Coastal Brosion Study (1985)
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6. 1(7,79) EXISTING SHORE PROTECTION STRUCTURES
( SABAH )
Sheet 7 of 9
NO, STRUCTURE LOCATION SULTABLE EFFECTIVE REMARKS
. - _ -
1. Stone Tawau Yes No Undermined
wasonry z
seawall Ed
2, Concrete Coastal Yes No Undermined, é
seawall road from Damaged &
(stone Batu Tinagat :
pitching to Batu
with Payong in i B
concrete Tawau 3
facing) District :
3. Stone* Sandakan Yes No Undermined
masonry (along
seawall coastal
road)
*
4, Rock Kudat Yes Yes -
groin
5. Stone* Kudat Yes No Undermined
masonry
seawall
6. Concrete Sabah Yes Yes -
seawall Foundation
Building,
Kota
Kinabalu
7. Rock Kota ' No No Gabion not suitable
revetment Kinabalu for permanent works.
with gabion (causeway Rocks displaced.
underlayer leading to Overtopped
Sabah -
Foundation
Building)
8. Concrete Tanjong Aru Yes No Undermined.
seawall Beach Resort Piped
and Prince
Philip Park,
K. Kinabalu
NOTE: #* Observation made through acrial reconnaissance. 3Site detalls may
vary with specific ground reconnaissance. .
M National Coastal Brosion Study (1985)
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#5. 1(8,79) EXISTING SHORE PROTECTION STRUCTURES
CABA
( sABAY ) Sheet 8 of 9
NO. STRUCTURE LOCATION SUITABLE EFFECTIVE REMARKS
* I3
9. Stone Kota Yes No Rocks displaced
masonry Kinabalu
seawall Airport
* .
10, Concrete Pulau Yes No Undermined
. scawall Labuan
(east of
port)
11, Concrete Sipitang Yes No Flanked
and stone Town
masonry (west of
seawall river
mouth)
* .
12, Concrete Sipitang Yes No Stones displaced
and stomne (south
masonry of mosque)
seawall
NOTE: * Observation made through 'aerial recérnaissaice, "Site details may

. vaxry with specific ground reéonnais‘sahcg.‘ o A
v H#: Natjonal Coastal Brosion Study (1985)
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#*5. 1(9.,79)

EXISTING SHORE PROTECTION STRUCTURES

( SARAWAK )
Sheet 9 of 9
80. STRUCTURE LOCATION SUITABLE EFFECTIVE REMARKS
% ; .
1. Timber K. Baram No No Timber not suitable
seawall (front of for permanent works,
antenna Permeable
structure)
2, Gabion: Lutong/ No No Gabion not suitable
seawall K. Baram for permanent works,
Failed
3. Timber Lutong/ No No Timber not suitable
seawall K. Baram for permanent works,
Permeable
4, Timber Miri/ No No Timber not suitable
seawall K. Baram for permanent works.
coastal Failed
road
5. Gabion Bintulu No No Gabion not suitable
seawall (LNG Area) for permanent works.
with rocks Overtopped.
as toe Flanked
protection
6. Timber Bintulu No No Timber not suitable
seawall (Jalan for permanent works.
Kidurong) Failed
7. Rock Bintulu No No Timber not suitable
revetment (Aurora for permanent works
with timber Beach
seawall as Hotel)
toe pro-
tection
8. Rock Bintulu No Yes Stones displaced,
revetment (residential Timber not suitable
with timber building for permanent works
seawall as area

toe pro-
tection

NOTE; * Observation made.through aerial:reconnaisssnce.. Site details may
vary with specific ground reconnalgsance. . S

“Hi g : National Coastal Brosion Study (1985)
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HE—] Successful rock revetment - Kuala Perlis, Perlis.
i #4: National Coastal Erosion Study (1985)
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BEHE—2 Successful rock revetment - Kg. Padang, North of
Sanglang, Perlis.

& & National Coastal Erosion Study {1885
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FE—3 Failed gabion revetment - Sg. Limau
Selangor.
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HH—4 Differential settlement ‘of gabion revetment -~
Hj. Sirat, Selangor.

HBH-—5 Slip settlement of rock revetment - Kg. Padang
Garam, Kuala Kedah, Kedah.

i #: National Coastal Erosion Study (198%)
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HE—E Successful concrete seawall -
Morib, Seclangor.

th % : National Coastal Erosion Study (1985)
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T B —T7 Successful concrete seawall - Gurney Drive,
George Town, Pulau Pinang.

‘BHEH—8 ti % : National Coastal Brosion Study (1985)
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EHE—Q9 Failed scawall of vertically laid
culverts - Park, North of Istana
at Polo Ground, Kuala Terengganu,
Terengganu.

© My #4: National Coastal Brosion Study (1985)
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HH—10 TFailed bakau pile seawall - Sg. Burong,
Selangor.

T e .

HH—11 Ineffective timber seawall - Miri/Kuala
Baram Coastal Road, Sarawak.

i 8 National Coastal Brosjon Study (1985)
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Johor.

Stone masonary scawall subject to overtopping -
Kg. Sg. Rengit, Johor.

4 #t: National Coastal Erosion Study (1985)
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HEi-—]15 Concrete seawall subject to flanking - South
of Istana, Kuala Terengganu, Terengganu,
H g4 : National Coastal Erosion Study (1985)
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H¥—16 Concrete seawall subject to
undermining - South of Istana,
Kuala Terengganu, Terengganu.

i g National Coastal Brosion Study (19389)
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HE—17 Concrete seawall subject. to undermining and
flanking - Pantai Murni, Kedah.

HEH—18 Differential settlement of stone masonary
seawall - Morib, Selangor.

85 : National Coastal Erosion Study (1985) JICA

— 160 —




191 -~

HH—19  Successful (temporary) timber groins - Kg

=

Permatang Damar Laut, Pulau Pinang.

& National {oasial Erosion Siudy {1685)
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T E—20 Ineffective timber groins - Pantai Bersih,
Butterworth (N), Pulau Pinang.

i %8 National Coastal Erosion Study (1985) ...
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#5. 5(1/5) CATEGORY I

(CRITICAL EROSION) AREAS

Sheer 1 of S
ACTIVITY IMPACTED VALUE PRIORITY SUITABLE CONTROL MEASURE
(4] ﬁ a = ~ - z i Q -4 2 B ]_; - k-4 o =
3 . =3 e . [} [ L2 = -l - w [x]
LOCATION g |l egle|legl % e | 8| EJES|= El3| &85 3
2 | 8. = : el B2 31| =z = | = 2
e ol - = I - 3 fa S 1 2 > w
o] 3% o o o i § = = = =
- 1a - z -~ 9 o v e o
< R - E = =
x.t‘lln‘tm»,{ -
Pantai Cinta Berahi @ X X E1.0 B M M B b'e x x X
‘ “\‘Trere\‘l:‘g ganu - S
Xuala Terengganu to Sg Ihai x x [ x |es M |8 |w ol | x [ x [ x [ x |x
. South'of Chendering. x x| L [t ¥ | [ x x x X
_South of Dungun’ X 0.2 M| M B X x x
¢ Pahang' o
Northiof Pantai Riboran X 0.3: B H : X x | x
N “ Johor  (East Coast)’
Desaru X 0.3 M L H X X X
" Tg Pengelin x: 1.0 R L ¥ X X

& & National Coastal Erosjen Study (1985) Jics
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- e .. FEB_.5(2,5) CATEGORY I (CRITICAL EROSION) AREAS

Sheet 2 of S
ACTIVITY IMPACTED VALUE PRIORITY SUITANLE CONTROL MEASURE
[<) s z ~ - z i |4 - |&] E ; - = (.4 5
E = -t ] L] w
LOCATIOR E E 2 .8- = 2 () g z =4 3 = g g § £ =
p=3 E < - S [} Z -< Q =
2 2 S & 2 Py = 3 = 2 1% w g
= =} I3 © s § O S 1 3 > w
) o L © < w Pt n w
o Q - 4 - 9 -4 w -4 oc
< = 2 E = ]
Perlis
Thailand Border to Sg Perlis X 2.3 H L L R H b4 X
Kuala Perlis X X 0.9 bt L M i H X X X X X
Kg Baharu X 1.2 | M 1 L S H X b
Kedak
Sg Salah Nama to Kg Padang Garum - x 1.5 |8 |t 1 B | R x x
‘Kuala Kedak X X 6.2 M o1 H E |1 x |x x
Kg China x |x |x 06 | M | M M B | ®E x x | x
Pantai Mirni’ x X X H R H ¥ X#* X X
Tg Davai X, X x f2.0 H B H R X X X X X x
Pantai Merdeka x |12 H v olw | x x |'x |x x
Kg Kuala Sg Muda - X b & 0.9 M M H B X X b 4 x X
Pulau Pinang
A
Kg Kuala Muda X X 0.3 - M R M X X X X X
Butterworth (Bagan Ajam) be X X pb.bd H B H R X X bd X X x
Bazu Musang to Sg fe;sgah X 5.7 W L M x x

-

Site Previously Sclected For Protection Design And Construction.

&R National Coastal

Erosion Study (1385




#5. 5(3/5) CATEGORY I (CRITICAL EROSION) AREAS

— 991 —

Sheet 3 of 5
ACTIVITY ) - IMPACTED VALUE PRIORITY SUITARLE CUNTROL MEASURE
r ¥
b 4 [-4 x
2 2 S| ZE|218 |2 |218182]E 13z @ |8
LOCATION = -2 B I clZIE|ElE} =S AEEEEE-AE]
=2 g § E‘ < — 3 o = < o
2 & 5 >, g2 5] z I I 5
= 3] o ac 3 S 1 2 3 > « Py
-t [ 3] o (3] 8 § px] -t o 2
o ] = = e %) 3 =3
© 3 W I 7] o ] o
< e 2] E 8 a &
< w
Pulan Piinng (Cont'd)
Guzney Drive : X 2.5 K 1 L X x X X X
Sg Pinang to Sg Burong (Balik Pulau) p' w7l e |1 H | v | x X
'Sg Barong to Xg Pulau 2eTong (Balik :
Pilan) ' X L3118 L B vR Xk X
Xg- Permatang Bakar Kabor X7 2.5 L H ¥ X X X X X X
Pexrak ‘
Tx Rubiah , » X 9.0 1 | x | x
Bagan Sg Tiang X 3.6 7 H L M VE | X* X
magéa g Belakag - x | ; 4.0 n L B | VH | x* X
Selangor
Bagan icting Kepah X 38 B M H X x
Bagan Sg Burong to Sg Limau X 15.5 ]| H L M vH X X
Sg Bj Sirat x 5.0 n L L |8 x X
Sg Baharu to Tg Karang X 3.4 H b X X
—

* Site Previously Selected For Protection Design And Construction.

i #: National Coastal Erosion Study (1985)
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#5. 5(4,/5) CATEGORY I (CRITICAL EROSION) AREAS

— 491 —

. ) Sheet 4 of S
AcTIVITY IMPACTED VALUE PRIORITY SUITABLE CONTROL MEASURE
g | B Slels|slcl2]|°|8zl+|2]s]8|3|%]8)°®
£ Sl e8| |2]¢8 =13 = 2
g =15 |8|8|§ 8 g s
2 E ]
Selangor = (Cont'd)
Xg n;i;ru to Jeram to Sg Sembilan X |-X X X 6.91 M L -4 ¥ R b X X x x x
ibril}' ' X 1.9 H 1 M X X x x x
Batu Laut to Tg Tumbuk - X x 10.8 B M H M E X X X
18 Tambuk to Sg Manggis X 7.4} 1§ L i B X x
:si;'" Sebang Kecil to Sg Sepang” - X X X .2 L L M L L R X x x x x
Negri Sembilm
Port Dickson = Dats & x | x 1.1 [ E |1 B X x | x x | x
ﬁ_ﬁbi (West Coast)
- Pontian Besar to Pekan Rambah X 7.21 L M B H X X X
Kg Kubor X 1.0} 1 X X
Kg Sg Buntu X 0.4 H L R X X
Sg Chokoh to Sg Pulai x 5.1 B0 1 x N
s

(1) Fish/Prawn rareing ponds and facilities.

L

i H: National Coastal Erosion Study (1985




#5. 5(5/5) CATEGORY I (CRITICAL EROSION) AREAS

Sheet S5 of S
ACTIVITY IMPACTED VALUE PRIORITY SUITARLE CONTROL MEASURE
slzla|lzl= 125|818 & E|3181E|¢
. . LOCATION s |RB| &8 E 2 =18z Ej1 812 El1218|5|3
Lo . 3 2 = E 2 = [ 8 x o 3 © ¥ ®
2 3 o ) = 3 § 5 1 2 3 > v
-t o Q. o o w g w (X
= ﬁ z - B o wv o (-4
2 3 & 4 3 a 2 =
< R o
S;baﬁ. .
Kg Tinagat to Kg Bau Payong I 0 2-0 . H t | i
ung
l‘:ro:'a' xin-balu to Sabah Foundation ' X | v pua] o 13 H H X X X
S;ré's;ak -
—— . . —
zfi;éixu X s H ;4 X X 71X x
Xg Buntal x| x 5.00) L B L X x x

&5 National Coastal Erosion Study (1985)




#5 6 FABLEYHER
#h =K | it 3 B # R B e 4R v/ i BRI O
¥EBER 34 32 18 11 8 10
Bl 7 4 3 4 2 5
¥ M 3 3 1 — - 1
+ 353770 3 1 3 | 1 1
#R: Vational Coastal Erosion Study (1985) JICA
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Yedominant longshore
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TYPICAL GROIN

BA: National Coastal Brosion Study (1986)
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I l Breakwater Crest

” , v Still water level
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H#%: Vational Coastal Erosjon Study (1985
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Crest elevation

Armor layer

Earth bund

’ Toe protecnon
Groumd surface \

‘ IExcqvm_ioV
limit —~

Underlayer

."“”11 —_

Maxlmum depth Woven fxlter “cloth™ or
Of scour filter !ayer

8 National Coastal Erosion Study (1985) JICA
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#6 | Ro[KE., HELFOME
Year 2010 2019 2070
Scenario
Change In | Low 0.1 0.2 0.4
temperature ; Medium 0.3 0.5 0.9
(c) : High 0.4 1.5 3.0
Change in | Low (Wet) 0 0 0~5
volume of (Dry) 0 0 0
rainfall,  {Mid (Wet) 0 0~5 0~10
by season (Dry) 0 0 0~5
(%) i High (Wet) 0~5 0~5 -5~1+15
: (Dry) 0 0 0~10
Sea level | Low 3 6 15
rise i Medium 9 13 45
(cm) : High 15 25 90
(CSIRO 1992, 1993)
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