TABLE 1.7 CATEGORIZATION AND SELECTION OF PROJECTS FROM HYDROLOGICAL

VIEWPOINT (1/3)
TTEMS CONSIDERED FOR CATEGORIZATION CATEGORIZATION
@ 3 I
: 3 ) % ] ey
CODE|  PROJECTAREA | DISTRICT ¥ Bs 13 Ee 4 E % 31§ gg o3 SPECIAL INTEREST SELECTION]
' & LR B ek gt | ig
gigggggﬁggségﬁgg’?
g E & 2 ¥
2|88 8| it 2. g 3|58 gg E-ﬂ
A1§% 5|52 |$4 103 & .§'£ B3 |BE X8
PERLIS . .
PR }|SIMPANG GETI - ] 3 3 1M 95] 7] 3jm] O] © 0 O, |Water mansgement combined with PR4 0
PR 2|PANGGAS-SMALL DAM H- 1 3 131 98 162 120] 15[al ©°F O 0 [*] : ik 0
PR A{TASEK MELATI - 1 3 5 168| - 34f 232] 3|'B| © 0 X 0O |Water mansgement combined with PRY 0
PR 5{PAYA KRLUBI MANGO PE- 1 3 5 ¢ 14 10| o[B] O [s] X X
PR 6/HUTAN LEMBAH MANG(- 1 3 5 9l 35| 26| of[B| O 0 X X
PR ZITASEK-MELATIH - + 3 s| 18] - - 3Bl O 0 - + | Dropped by State DID
KEDAH . .
KH | DURIAN-PERAGIN LANGKAWE |31 ¥ $ 186} 200 Al X ) - O |Dropped by State DID
KH 2| AMCHANGAT . EANGRAW | 2 7 5 232] 2% Al X 1 O - O | Dropped by State DID
KH  3|AMPANGAN PDG SAGA |LANGKAWI | 2 7 44 1189 "as2| desl 12[A{ X ] O | X_[island 5]
KH_ d|[KAWASAN PADEKEDAW|LANGKAWT | 2| 7 51 991 is6] 200] 16/ B] X [3) [*) 0O |Island, Govemment policy for peddy [*)
KH 5 KEBAWANG - |eanekawt |21 3 5 177| 1% 5| X Q - 0 {Combined with KH4
KH 6{P LIBALI BERKELOMPOKKUBANGPAS 3 [ 7 4] 134 65| &4] 1A X 0 [] [} [s]
KH 13|KGPDG GELANGGANG [PDOTERAP | 3 3 4| 1199| 10| 100] 13t A O [+) [s] [¢] [+]
KH 14[SKIMJANING APDGTERAP | 3 6 4| 2ve8] wl 7] 0ial O [ O 5] 3] [¢]
KH 15|LUBUK MERBAU FPDOTERAP | 3 6 51 2m| . Bl 80} 3]A}l © 0 [¢] [+] [s]
KH 16|SEKIM TANDOP BESAR [FDG TERAP | 3 6 4] 1845 51 s0] 20[B]-0O 0 [3] 0 []
KH _19|KURONG HITAM IRRIGATPDG TERAP | 3 6 4] 2879 34| sl nfal 0.1.0 0|0 0
- |KH 31|KUBUR PANJANG PENDANG | ) 6 |s5| eass| 22| 120 70[a] © 0 [+] [*] [+]
KH 32}1KGKAYUTIGA PENDANG 3 6 5 369 72 .1l 4la] © 0 | O 0 0
KH 34 KGBAWA KECIK PENDANG | 3 6 5 st| 56 Al O 0 - O |Dropped by State DID
KH “35|BK PERAK PENDaNG (41 7 7|5 so6] 43 48] ool X | O [0 | © :
KH 40|SG AIRJERNIH KUALA MUD{ 5 ] 41-1120] 931 1200 10] A X [¢] 0 4]
KH 41|SGBARU- - {KUALAMUD] 5 3 (4] 1120]  e3f 120§ 0] A} X ] [¢] [¢]
{KH 43[BENDANG DALAM . |XUALA MUD] 5 ] s 2] 32 42 1|aH X 0 [§] [§]
PULAY PINANG - Lo .
PP 1JLUAR BAN PINANG TUN(S PERAE UTAL 5 s 5 j464240 8 10/41430 €| X Q ] X L .
EIIREE ) . |5 PERARUTAL 5 g 5| 77| 108 Al X 4] - O | Dropped by State DID .
PP 3|TOK BEDU IRRIGATION A5 FERAI UTAL 5 9 | 5| 2138 52| 68] 193 C| X [+] [¢] O |Good example of TYPE C []
PP 4| KGTOK BEDUAIR- MELUS PERM UTA 5§ [ERIELE 160| 207 Al X o] - Q| Dropped by State DIB
PP 5{PINANG TUNGGAL JRRIG S PERAI UTAL 5 9 51 G291 430 ss8] 7| Al X [s] [4] X - .
PP 6|SGJARAK IRRIGATION AlS FERAI UTAY 5 9 51 297¢| 3e6| 475 27[ A X 0 [4] X
PP 7 BRTOHALLANG . |SPERAUTAM 5 s . : Bl X - N s
PP B|SGBURUNG BARATDAYA 6| 5 1311 43+ | O 0 - O |lsland, Combined with PPY
PP 9|5G BURUNO BARATDAYA 6| .5 1289| 202) 202 14}B| O | O [*] O |istand [2]
PP 1 MAKSULONG S-PERAITENY 5 [ . . Bl X - - - | Dropped by State RID
PP 11|$G KULIM IRRIGATION ${5 PERAI TEN( 5 9 17136] 1116)1447] 153| p| X - 0 X -
PP 12|SKIM PENGAIRAN SG KU[SPERAITEN] 5] 9 s . 2| 3| 5|B} X - 0 | X
PP 13|SKIM PENGAIRAN TASERS PERAI SELA 5 9 ] 131 170 Bl X - - [+]
PERAK - :
PK KO TASEK HULU PERAK] 4 7 5 949 36 4| 9 Al X ¢] (¢} ]
PX 2| PUSAT PERT TANAH TINGHULU PERAK]| 27| 7 4] 1592 -]l as[Aal X Q | - -
PK_ 3|INDUSTRE BUAH-BUAHAISELAMA - | 8] 8 24 1s08] Nit| s7{ oo X X [} [¢]
PK__ 4|BENDANG TEMELONG |HULU PERAK] 7 7 51 1839 - Nalb 2aalal X O - -
PK - 5|p KELOMPOK BUAH-BUAILARUT MATH & 8 41 6039 'Nil| 30] 3iB| X 5] 0o |0
PK 6P KELOMPOK BUAH-BUA LARUT MATA 8 8 4] 1537] Nil] 292] slaA| X [s] [] 0
P 7ISENOUK CHANGKAT NINLARUT MATA 8 % 51 si71|  wi n3f 29[ Al X [4] 3] 0
PK_ 8{P KELOMPOK BUAH-BUAILARUT MATH & 5 13 CNil| - Bl X 0 - -
PK__ §|BENDANGJENALIK KUALAKAN] 7} *7 4| sesi 4| e0] njal x| 0 [+] 0
PK 10/BENDANG KG LANEH  |KUALA KAN( 8 8 51 sssi nNul e6si 3|a] X | O 4] [5]
PK  11|RANC TALIAIR BENDAN(KUALA KANG & 8 )5 47| N s2p 3l Al X o] o] o]
PK 12| RANC TALIAIR BENDAN(KUALA KAN{ 8 8 4] 315] Naj s0] 2lal X [6) 0 0
PK._ 13|RANC TALJAIR PDX) REN{ KUALA KANG 8 8. |4 Nilj 100] - jA]l X ol -] o
PK_15|DENDANGA * | CIMANJUNG: - [1o] -6 | 4| 1240 70 59| 16/al 01 0. | 0 Q. 5]
PK_16|DENDANGS . MANIUNG. 10} 6 41 1240) 136) 114 16/ A} O -j O [] <38 [§)
PK 17| BRUAS & TAMBAHAN  [MANJUNG - | 10] 6 41 1240| . 332| 278 16/ A7 O [+] [¢] Q. o
PK_ 19[KO LALAT BATU 7 HILIR PERAKE 9 [ENE By X - - -
PK_ 20[SG BATANG PDGMAT] [HILIR PERAK] ¢ 8 t329] 112} 142f 12 Al X - [] [5]
BK__21{50 MANIK IRRIG SCHEM] HILIR PERAK] ¢ 8 3| 76411] 5193{6600} 6%0| D] X - -0 X

ST



TABLE 1.7 CATEGORIZATION AND SELECTION OF PROJECTS FROM HYDROLOGICAL

: T-1_3: =

VIEWPQINT (2/3)
TFEMS CONSIDERED FOR CATEGORIZATION CATEGORIZATION
1 (7 ] £
CODE PROJECT AREA DISTRICT ¥ ®s |Tiz. E g & % @R %@ 3 SPECIAL INTEREST SELECTION
i £ = He- wr: %

L ﬂiég 3|85 |38

A BRHEIL R R R R

Y . B 3 1

18 |3 g% R e
SELANGOR
50 1|TEBUK BERIHUN SABAKBER | 11| ¢ 4 77] 738 ] X 7] X
SG  3[SGIANG HULUSELA |12} 6 3 208] 200 Al o 0o 0
SG  4|BKTAMU HULUSELA 12| 6 3 208] 200 Al © 0 0
8G 5|KG KALONGTENQAH [HULUSELA |12| & 3 73] 0 o[ O 0 0
SG  6{PSAYURANSG YU KUALASEL [13] 4 B 1340{1000 Al © 0 X
56 B|KUANG GOMBAK |13} 4 5 1226286] 3172[236813450| B] © [¢] 0 X
SG  9|REKREASISG CHONGKAHULU LaNC | 14] 8 124000 140] 164 1187 A X - 0 [4]
SG i0[KG KANTAN HULULANC 14| 8 F] 21 25 Al X 5] X
$G 11{KGPASIR HULU LANC |14 8 5 511 60 Ayl X o] 8}
SG  12[MINANG KaBaAlU HULU LANC 17} 4 5 137] 10 Al © 3] [+]
SG  13[JLN ENAM KAKI { HULU LANC 117] 4 4] 5509] 79 s8] ssjal © 3] %] 0 [+]
SC - 14|SAPAN BT MINANGKABAHULU LANC [17] 4 373 10s] 8o ssjal O - [3) 0
SG  15[SGJAI BK KEPONG HULU LANC |17} 4 5| aa28] 1s8] 1a5] 0| Al O 0 0 0 0
[SG_16|MARDI RESEARCH STATIKELANG 155 6 5 B| 0 0
SG 18| TAMAN PERT MALAYSIAPETALING  |13] 4 Al o | -
5G  24|P KELOMPOK SAYURAN|KUALALAM 15| 6 5 425 40 B[ O Q [s]
SG_ 251P KELOMPOX KONTAN KIKUALA LAt [15] 6 3 48] 45 Bl O [+] 5]
NEGERI SEMBILAN . :
NS 1|STESEN MARDIJELEBU |JELEBU EE 5] 1] 383 220 4fal © [4] X% O [MARDI, desnonstration effect - o]
NS 2|BUAH-BUAHAN LANJUT |[KUALA PH. [17] 4 3 18] 13 ] 0 X
NS J|SRIMENANTI KUALAPIL |37] 4 4| e 193] a2l s3[ BT © 0 0 [¢] 3]
NS 4|PEMBANGUNAN SAWAH!GEMAS 180 4 | 3] 1307 28] 200j 400lD|- O | © 0] ¢ [¥]
NS ° 5|REMBAU . REMBAU 17] 4 418 ) 13]Aa] O -
N§  6|PTERNAKAN UDANG GAIKUALA PIL: | 17 4 5 274| 200 Al O o] O
NS 7/KELOMPOK KO CHENGK|REMBAU 17 4 4 7] 202|148 02l B] © [+) X 0
NS  BIXG BK TEMBOK & SGRA[PORT DICK! | 17] - 4 - al © ]
MELAKA -~ - ) .
A L[TEBONG ALORGATA-[19] " 5 4 3t| 2s B| O [+ - % | Dropped by State DID
MA  2[ULU 3G BULDH ALOR GAJA |19] 5 5 | 3037 12[ 10] 403 Al © 3] [+] X
MA  J[EOLOKHFALANG ALORGASA- | 18] 3 4 8] 15 8] O 5] - X |Dropped by State DID
MA 4| FELCRA RAMUANCENA [ALORGASA- | 18] 5 B| O - - - |Dropped by State DID
MA 5| MERIAMPATAH ALORGAIA- |19 5 8| © e = | Dropped by Siste DID
Ma 6| BOLOK PENGGA ALOR-GAMA-| 18| 5 4 5] 82 B8] © 0 - Dropped by State DID
MA . 5 PDGKELAD] AORGAA-| ] 5 p|] O - - - |Cropped by Sate DID
MA 11|50 UDANG MELAKATE | 18] 5 5129902 61 501397 D] © [+] Q [s] 0
MA 12[EREDA BK KATH: MELAKAT-118| 5 B[ © - . - |Dropped by State DID
MA 14[KANDANG MELAKATI {13 5 4 of % s[ © [4] - -
MA 15[SOLOK BK META MELAKATI |39 5 5 9] 7 B[ © [¢] - -
Ma 16|FELCRA BK SEDANAN [JASIN 180 5 30 156l 1ig] 97 2| Al © [§] 0 FELCRA [+]
A 17| EINCRHAKE JASE I B +a3+! 1000 El O [+] - - | Droppsd by Siete DID
WA+ KG-PULAVEERIGAM FAGIN R Bl © - - - |Dropped by St DID
JOHOR C - -
JR  3]SAWAHKEBUN BARU |MUAR 19] 5 HIEZEEUREEIRIR 3] 4] 0 <]
JR B|LDG KELOMPOK KG SRITKLUANG 2] 7 5 110] 120 B| % 0 - [¢]
JR  9[LDG XELOMPOK BT SAMIBATU PAH2 f20[ 4 5] 164] 114 B| O Q-] - 0
SR 10|LD0O KELOMPOK KANGKIBATUPAHA [25] 6 4| 1| s8] S0 2 ] 0 [5] o poa [a)
JR  12[TINOK LAUT KOTATING |23 . 7 273] s8] 0| 3 D] X - 0 Q
JR_ 14|50 CHEMARAN KOTATING | 23] 7 16| 10 X -l X
KELANTAN - ) IR
KN 1[JUBAKAR PANTA] TUMPAT 26| 3 5| s8] 48f s0] 4iB| O ) [+] [+] [4)
KN 4LKG BELIAN TUMPAT 26 5 4| 1163 38] 40! 12/B| Q o] © [¥) 0
KN 51LUBQK SELEHONG TUMPAT 26 s 4| ne3| 48] sof 12|B} © [s] 0 0 0
KN - 8[BENDANG JELUTONG, K{KOTA BHAF {26 5 5 s 72l 73] o[B] © |- O X [5]
KN 9|BENDANG HY TINGGI, BRKOTA BHAL J26] . S 5 7] 29| 3] ofB] O 4] X 0
KN 10[BENDANG SOKOR, BK CHKOTA BHAL {28] 5 [ 3] 48 sof ois| O [4] X |l o
KN 1i|KUBANGTEBAKANG |PASIRMAS |26|. 5 a] s72] 96l 400 9jC| O }. 0O 0 [s] ]
KN i2|BENDANG TASEK BERANPASIR MAS [26]° 5 5] 96| 100 cl o1 o [ - [3]
KN 13[TASIK PUTERA PASIRMAS J26] 5 |41 75 19| 28] 8/ E|- O [+) o |-X
KN 16! BENDANG PMTG SUNKAIPASIR PUTE | 26] 5 B aul 32/ 3pl O [s) [+) [+] [+]
KN 24[RANC TALIAIR HILIE SATMACHANG [27] ~ 7 12 [ 1624|3927 465 15iD| X X [3] X
KN 26|RANC PENGAIRAN TERAITANAHME |27 7 3| 3353] 124] 147] 32[C| X o] o [5]
KN 27|RANC PANGAIRAN GUALITANAH MBE) f27{ 7 4 22291 71| m4) 2] AL X 1 Q 5] 0
KN 35|RANC TALJIAIR LEPAN AKUALA KR {27] 7 [-4] 1804] 300 36) 17| A] X [s] ] 0




TABLE I1.7° CATEGORIZATION AND SELECTION OF PROJECTS FROM HYDROLOGIC

VIEWPOINT (3/3) -
ITEMS CONSIDERED FOR CATEGORIZATION |+ CATEGORIZATION
@i §
. g . B

CODE PROJECT AREA | DISTRICT g §§ - § E ¥ 3 g g ,;:j ._Eg ga SPECIAL INTEREST SELECTION

R R i

2 | ; | ¥ 8

AR R
TERENGGANU :
TR 1[TELABAK [RRIGATION S{BESUT 27 7 |4 %y ss|usl stal X[ o1 o] 0
TR 3|SKIM TANAMAN PADI M{KUALATRC [28] 5 S| 13| 435| 420 2tE| © [¢] X X__|Good example for TYPE E. Area 16 be recucd] 4]
TR 4|P KELOMPOK BAYURAN {KUALATRC [28] 3 4 18l 8 8 28l 0 o Q X 1 -
TR 7|SALIRANTOKJIRING  IKUALATRC [28] 5 5| 76905 933] 900; B51jA| O 0 0 X
TR 12{P KELOMPOK SAYURAN |KUALA TR [ 28 5 4 18l - 21} 201 2| B © Q 1] X
TR 14|P KELOMPOK SAYURAN [KUALA TR( §28) 5 4 21| 20 B[ .0 [s] - X
TR__20|SKIM TANAM PADIDURLMARANG 281 . 5 51 36s) 141y 136] a|A] O [+] Q [*] [¢]
TR 24{PKELOMPOK SAYURAN [MARANG [28] 5 4 10| 10 B O ] - X
TR __28|P KELOMPOK SAYURAN |[MARANG 28] 5 4 6 6 B O ] - X
TR -34|LEMBAH MARANGH  |[MARANG 28] 5 5| 3615] . 622| 600 40| A} O [+] 4] X
TR 38|P KELOMPUK SAYURAN [MARANG 29| 5 4 10] 10 B O ] - X
TR _42|P KELOMPOK SAYURAN |[HULU TRG [28] "5 4 17] 16 Bf O 2] - X

"|TR__44|P KELOMPOK SAYURAN [HULUTRG [28] -5 4] 181 41 40 2[BY O [+] 0 o] 3]
TR _45|P KELOMPOK SAYURAM [HULUTRG |28 5 41 18 5] 5] 2/s] O ] Q X
TR S0/ KOLAM ABANG DUNGUN 29 5 i8] - - - 0lE]l O - - M
PAHANG .
PH  9|PAYA PAGAR 8ASAK (LIPS 2| 7 3% 240] 42 44 3faA| X 0 o] ]
PH 1}P.WAUBETONG & GEMAIMARAN 35| 4 4] 6% 86] 58 Al O 0 Q 0 0
PH 12|PAYAJELUTUNG MARAN 35 4 197 73 50| 21Aa]l O - 4] [¢]
PH 13|PAYA NYAK BESAR MARAN  [35] 4 3| sa7] - som9f 213 a0[A] O 0 5] 5] [2]
PH  14|PAYA TING & BESAR KEEMARAN 35 4 3 432 - 102] 70§ sla|l O 0 o ! e [¢]
Pit 16|PAYANYAK KECIL  |[MARAN 33) 4 131 59 79[ s4] 6lal © ol 0 0 [¢)
PH_17|PAYAPDG TENGGALA [MARAN I 31 617 83| 571 7[Aal O o [s] o] [5)
PH 19|PAYA SGLING MARAN - 5[ 4 3¢ 23| 22 | Al O [¢] x I'o
PH 20[PAYA LANTING ' MARAN 35| 4 I 308 200] 137 M|A] O o o QO Houndation scheme )
PH  23[PAYA PESAGI MARAN 35| 4 3 136] 93 Al O [+ - Q| Imnandntion scheme, Fish pond ‘0
‘|PH 24]PAYA KROT MARAN B[ & 3| 2468] w2 3] 26l a| O 5] [¢] 0 o)

PH 25|PAYA LDG MARAN 38 a4 3] 4] 232[ 158 "sfal © 4] o] ] 0

T-14 -



Table IL§ METEQROLOGICAL CONDITIONS IN THE PROJECT AREAS

State Station Number Siation Name Duration
PERLIS 48604 Chuping 1980-1992
KEDAH 48500 . Langkawi International Airport " 1988-1992
MELAKA 48665 Melaka Airport (Batu Berendam) 1968-1992
JOHOR 48672 Kluang 1974-1992
TERENGGANU 48619 Kuzla Terengganu 1968-1992
TEMPERATURE unit : °C
State ] JAN FEB MAR APR  JUN JUN UL AUG SEP OCT NOV DEC MEAN
PERLIS MAX 329 348 349 342 7 323 318 317 314 315 314 311 326
MEAN 268 276 280 279 274 222 267 267 264 262 261 261 269
B MIN. 231 233 238 241 24l 239 233 234 234 233 233 230 235
KEDAH MAX 328 131 328 39 309 309 303 304 299 301 308 314 313
MEAN 278 279 280 279 225 275 270 222 266 266 270 272 274
MIN 240 20 243 246 248 246 24.2 246 24,1 240 242 240 243
MELAKA MAX 317 0 330 330 325 320 3.6 3LLI 31 311 315 0 311 3.0 37
MEAN 264 270 2220 272 272 220 266 266 265 266 262 261 267
MIN 225 230 232 234 . 235 231 228 227 228 230 229 227 230
JOHOR MAX 298 3i4 323 . 325 323 318 311 . 33 33 36 (307 297 343
: MEAN ~ 252 260 263 264 265 264 258 259 257 258 235 252 259
MIN 223 226 22% 230 232 210 225 226 224 226 226 225 227
TERENGGANU MAX . 283 203 305 316 321 318 313 313 309 305 290 281 304
- MEAN 253 258 266 272 274 271 266 265 263 262 256 254 263
MIN 224 225 229 235 237 236 231 231 230 231 230 230 211
RELATIVE HUMIDITY unit : %
State . ) JAN FEB MAR APR JUN . JUN JUL  AUG SEP - OCT NOV DEC MEAN
PERLIS MAX 974 985 998 998 999 100.0. 999 - 999 1000 1000 929 988 995
MEAN 756 735 767 819 B6S 863 . 8635 87 878 884 6868 820 83.2
. MIN 411 353 354 416 526 529 541 549 504 552 554 518 489
KEDAH MAX BB8 902 920 940 948 918 958 954 964 962 940 898 934
MEAN 728 744 766 822 . 850 §28 BlE8 8l4 840 848 802 748 301
) - MIN 544 840 570 652 708 684 666 670 686 700 648 586 638
MELAKA T MAX . 939 940 957 976 978 981 981 981 981 980 978 960 969
MEAN 784 774 805 B840 . B47 847 846 B4B B48 845 - 857 828 831
MIN 559 522 556 613 640 640 641 642 640 629 644 621 61.2
JOHCR MAX 959 964 970 981 981 98B0 981 979 981 98B0 984 973 976
" MEAN 835 823 833 859 865 858 863 861 866 B6Z 879 866 856
. MIN. 653 603 596 625 641 645 653 643 640 635 671 691 64l
. TERENGGANU  MAX 054 961 962 - 967 967 966 965 967 970 974 974 954 965
MEAN 831 827 826 831 836 B4l B40 BA6 B850 663 B2 B34 844
MIN 712 690 673 661 654 661 660 663 668 688 M6 750 685
SUNSHINE HOURS unil : hoyrs
State . JAN FEB MAR APR JUN JUN JUL AUG SEP OCT NOY DEC MEAN
PERLIS =~ MEAN 8.3 8.7 B2 78 6.8 6.5 5.8 6.6 57 5.7 6.0 70 0
KEDAH : MEAN 89 2.3 9.1 B84 6.6 6.8 6.3 6.4 5.2 58 69 81 7.3
MELAKA MEAN 6.7 76 71 7.0 6.9 65 6.7 6.3 5.8 59 53 57 64
JOHOR MEAN 6.4 7.1 6.7 63 64 64 6.0 58 50 53 49 56 6.0
. TERENGGANU  MEAN [ 1] 7.9 8.2 86 79 7.1 7.2 68 55 6.1 5.4 4.9 6.9
WIND SPEED . unit 1 mysec
State JAN FEB MAR APR JUN JUN JUL AUG SEP. OCF NOV DEC MEAN
" PERLIS - MEAN 23 - 24 16 1.0 0.7 0.7 09 09 09 0.8 14 2.1 1.3
KEDAH  MEAN 34 27 22 19 1.6 17 1.7 23 1.9 1.9 24 s 23
MELAKA = MEAN - 28 27 20 -i4 12 12 12 12 13 14 16 23 17
JOHOR ) MEAN 17 32 22 13 1.3 1.3 1.7 19 15 .13 1.7 3.0 2.0
TERENGGANU _ MEAN 3.2 29 2.7 23 2.3 2.2 2,2 2.2 2.2 2.2 25 33 2.5
EVAPORATION - unit : mm
State : - JAN “FEB MAR APR  JUN JUN JUL AUG SEP. OCT NOY DEC MEAN
PERLIS © "MEAN 48 .55 - 51 46 37 a2 32 32 31 28 2.9 34 38
. KEDAH . MEAN kA 6.6 &2 52 38 4.0 37 19 15 34 45 6.4 48
" MELAKA MEAN - 50.. 55 52 45 4l 4D - 39 40 427 42 38 43 44
JOHOR .. - MEAN | 35 39 37 34 . 29 28 . 29 30 30 28 29 31
TERENGGANU = MEAN - 37742 47 ‘4.7 4.4 40 40 4.0 19 35- 31 33 4.0

Soutce: Provided by Malaysian Metcorological Services



Table IL9  FIELD OBSERVATIONS -

Discharge Other daily

Project Area . Instruments Installed . Remarks -
. measurement  observation
JICA AREA
PERLIS _
PR1 = Simpang Geti - - . : _
PR4  Tasik Melati pressure-bulb, - ' weather, Recorded and maintained
' stickgauge ' stickgauge, by DID
KEDAH : .
KH4 Kedawang stickgauge x 3 Streams for  weather, Recorded and maintained
' proposed . stickgauge by DID
reservoir sites -
MELAKA '

MA16 . Bukit Sedanan raingauge (manual) Small stream  weather, water Recorded by FELCRA,
' ' 'in the area depth/width of ~ Maintained by DID

a stream
. JOHOR _ S ' .
JR1G Kelompok pressure-bulb, Parit - weather, Recorded by farmers,
Kangkar raingauge Kangkar stickgauge . DOA, DID. Maintained by
Merlimau {automatic), Merlimau o DID '
TERENGGANU e R
TR44 Pasir Nering raingauge{automatic) Sg. Peching,  weather, Recorded and maintained
Stickgauge x 3,  Sg. Por, Sg.  stickgauge by DID '
‘pressure-bulb  ~ Udang '
DID AREA
P.PINANG o _ R : _
PP3. Tok Bedu raingauge(automatic) Sg. Kreh weather, " Recorded and maintained -
: JSstickgauge, _ stickgauge by DID-
. pressure-bulb : : :
N.SEMBILAN _ _ _ - ' : _ .
" NS1 MARDI Station raingauge Sg.Jemenche weather Recorded and maintained
{(automatic) ' " by DID '
KELANTAN . . - o .
KNi6 Permatang = raingauge(automatic) Sg. Linja, Sg  weather, Récorded and maintained
Sungkai " stickgauge, Batu Balai stickgauge by DID -

pressure:bulb

L TA6



Table 11.10 LOWEST LOW FLOWS ESTIMATED BY HP12

PR1 SIMPANG GETI

UNIT

: CUMEC

RETURN|[ 9inl0| -~ 4in5 2in 3 lin2 3in7 1in5| 1in10| 1in20| 1in50

PERIOD 1.1 13 1.5 20! 2.3 5.0 10,0 20.0 50.0

_ MEAN ANNUAL LOW FLOW = 0.1724CUMEC (CA=55.0 SQ.KM)
TDAY]  0.2694]  0.2298] 0.1957] 0.1636] 01513 0.1i31]  0.0940] 0.0821] 00725
I DAYS| 02881 0.2464]  0.2104|  0.1764]  0.1635,  0.1228| _ 0.1024] 0.0896| _ 0.0752
7DAYS| 0.3033]  0259s] 0.2220{ 0867 01733 01318 01112 00985  0.0884

J0DAYS|  039%[  03379] - 0.2804]  0.2445] 0.2277]  0.1765] 0.1520] 0.1373 0.1259

PR4 TASIK MELATI UNIT : CUMEC
RETURN| 9inl0 4in5 2in 3 lin2 3in7 Linst 1in10f  1in20] ~1in50
PERIOD 1.1 1.3 1.5 2.0 2.3 5.0 10.0 20.0 50.0

. MEAN ANNUAL LOW FLOW = 0,0193 CUMEC (CA=5.7 SQ.KM)

1DAY| 6.0302] 00257 00219] 00183]  0.0170] 00127 0.0105|  0.0092] 0.0081
ADAYS| 00323 - o00276] 00236] 00198 00183 00138,  00L15] 00100 0.0089
TDAYS|  00340] - 00291]  0.0249] 00209 0.0194]  0.0148) 0.0125] 0.0110] 0.0099
0DAYS|  0.0443] 00379 00324]  0.0274] 00255 00098 0.0170] 0.0154] 0.0141
KH 4 KEDAWANG, BUKIT LEMBU UNIT : CUMEC

RETURN| 9in10 4in5 2in3 1in2 3in7 lins! tinlo] 1lin20| 1in50

PERIOD 1.1 1.3 L5 2.0 23 5.0 10.0 20.0 50.0
' MEAN ANNUAL LOW FLOW = 0.0204 CUMEC (CA=3.5 SQKM)

“TDAY]  0.0319] 00272 0.0232] 00194 079 - 0.0134] 00111  0.0097) 00086
ADAYS| 00341 00292 0.0245) 0.0209] 0.0194]  0.0146]  0.0121|  0.0106] 0.0094
TDAYS| 6.0360]  0.0308] 0.0263] 0.0221] 0.0205]  0.015] . 00132, 00117 0.0105

I0DAYS|  0.0469] 0.0401] 00343 0.0290]  00270] 00209 - 0.0180| 0.0163| 0.0149

MAI6 BUKIT SEDANAN, MELAKA UNIT : CUMEC
RETURN| 9ini¢| 4in5 2in3 1in2|  3in7 Lin5| tini0] lin20] 1in350
PERIOD T 11 1.3 1.5 2.0 2.3 5.0 10.0 - 20.0 50.0
MEAN ANNUAL LOW FLOW = 0.0014 CUMEC {CA=2.35 8Q.KM) . :
TDAY] 00023  0.0020] _00017] _ 0.0012]  0.0009] 0.0007] 0.0006] _0.0005; 0.0081
ADAYS 0.0025 0.0021 0.0018] . 0.0014 0.0010 0.0008 0.0006 0.0005 0.0089
TDAYS| 00026 co022] 00019 00014]  0.0010] 00008 00007  0.0006] . 0.0099
30DAYS|  0.0036]  0.0030]  0.0026] 00020  0.0014] 00011, 00009 06.0008] 00141
JR10 KANGKAR MERLIMAU UNIT : CUMEC
RETURN| 9in10 4in5 2in 3 1in2 3in7] - 1in5| 1linl0| 1in20| 1in50
PERIOD Co1 1.3 1.5 2.01 - 2.3 5.0 10.0 20.0 50.0
MEAN ANNUAL LOW FLOW = 0.0024 CUMEC (CA=2.35SQ.KM) '

1DAY|  0.0040]  0.0034] 0.0029] 0.0022] 0.0015 000121 0.0010] 00008] 0.0081)
ADAYS| 00044 00037 00031] 0.0024] 00017| 0.0013| 00011} 0.0009] 0.0089
TDAYS! 00045 00039 00033 0.0025] 0.0018] 0.0014] - 0.0012] 00010}  0.0099
T0DAYS|  0.0062] . 0.0053]  0.0045 0.0035 0.0025] 00020 0.0016] _0.0014) 0.0141
TR44 PASIR NERING, TERENGGANU UNIT : CUMEC
RETURN| ~ 9inl0 4in5 2in3 1in2 3in7 lins{° 1in10| 1in20| 1in50
PERIOD 1.1 L3l ] 200 0 23 50| 10.0] 200 50,0

iy T MEAN ANNUAL LOW FLOW = 0.0378 CUMEC {CA=4.85 SQ.KM) _

LTDAY] 005011  0.0504] - 0.04290 00359 0.0332] - 0.0248| 00206 " ' 0.0180¢ 00159

TADAYS|  0.0632| 0.0540] 00462 00387] 00359 00269 - 0.0225] 0.0197] 00174
= DAYS|  0.0665| . 0.0569 _ 0.6487| 0.0410]  0.0380] . 00289] 0.0244] 00216] 00194

W DAYS|  0.0867) . 0.07411. 00635 - 00536 _ 0.0499] 00387 = 0.0333| . 0.0301] 0.0276

. -.T__l']“




Table I1.11 PARAMETERS AND CONDITIONS OF CALCULATION FOR WRP12

JRlo_

PR! PR4 KH4 MAI6 TR44
Simpang Geti | Tasik Melati Kedawang Bk{.Sedanan | K.Merlimau. | Pasir Nering
Catchment 55.0 57 35,035,06 | 235,047 1.4 485,182, 2.4
area (sq.km) | . -
Meteorological , " Langkawi Melaka Airport Lo K.Terengganu
station Chuping (MMS) Chuping (MMS)| ;v ivms) | (ams) | <1uan8 MS)Y | 0 0ug)
P‘?fe“‘:lfl . [EToby PEN91 |EToby PEN9! |EToby PEN91 |EToby PEN91 |EToby PENOI [ETo by PEN9I
OSSR @me17) |wRL) (HP17) (HP17) (HP17) (HP17)
Rainfall Station [5502001 Ldg. (6502010 Bkt 6397112 Ulu 2324032 Bkt (1929064 Parit [5029036 Paya
Perlis Utara Temiang - Melaka Senggeh __|Sulong Kemat
Yearsof — 11976-79,1983, | 4601902 | ' 1955-1990 1960-1990 | 1952-1989 | 1958-1992
calculation 1985-87 . _
Water holding | 556 mm " 250 mm 250 mm 250 mm 250 mm 250 mm
capacity :
Soil moisture 249.5 2495 - 2495 249.5 249.5 2495
retention (a) . L
Soil moisture g o4 0004 0,004 0.004 0.004 0,004
retention {a) . . :
Recession . L . ' : . :
consan ()| 09143 09277 0.9443 0.9145 0.9629 09178
Surface runoff 0.05 0.00 0.05 0.01 0.01 0.10
rate (fs) : :
Baseflow (Qb) | 0.25mm/day | 029 mm/day | O.5mavday | 0.054mm/day | 12mm/day | 0.35mm/day

T - ;




PR1 SIMPANG GETI

Table IL12a ESTIMATED MONTHLY RUNOFF BY PROJECT

RAINFALL STATION : 6502001 LDG. PERLIS UTARA

unit : mm
Year Jan Feb' Mar Apr -May Jun Ju Aug  Sep Oa Nov Dec  Total Rainfall {_runoff
L1976 395 7.9 86 124 162 246 368 359 1025 1377 1514 532 6267 16945 3%
1977 88 .75 7.8 82 164 107 104 182 1i54 931 296 84 3345 13090  26%
1978 123 70 -178 81 149 106 158 144 94 184 741 587 2612 15560 1%
1979 89 70 100 191 467 104 895 409 97 269 2544 953 6187 17240  36%
1980 .
1981 - CONTINUQUS DATA ARE NOT AVAILABLE -cxreenee- >
1982 . - :
1983 107 - 70 95 9.4 136 100 125 680 944 1374 663 1086 5473 15935  34%
1984 . €ereeeeses CONTINUOUS DATA ARE NOT AVAILABLE ----eneeve > -
1985 - 78 122 &0 1L8 387 121 . 96 141 96 99 163 255 1755 12192 1%
1986 7.8 7.0 - &5 1.0 170 106 111 106 132 3L2 1152 1008 3439 14373  24%
1987 96 70 124 94 140 139 87 306 994 1631 1221 - 1220 6121 17020  36%
1988 _ _ :
1989 R S—— CONTINUOUS DATA ARE NOT AVAILABLE - >
1990 : _ .
Average 132 78 103 1.2 222 129 243 291 567 772 1037 716 4400 15294  29%
Remarks : [_runoff; Percentage of the annual runoff to the annual rainfall
Table 11.12b ESTIMATED MONTHLY RUNOFF BY PROJECT

PR4 TASIK MELATI _

RAINFALL STATION : 6502010 BUKIT TEMIANG, PERLIS- unit : mm
Year Jan Feb Mar Apr May  Jun  Ju Aug Sep ©Oa Nov  Dec  Tolal Rainfall {_runoff
1969 1021 151 90 87 662 531 4L6 369 921 1321 2659 1175 9404 222838 2%
1970 133 . 81 90 87 437 485 801 928 2181 1928 2057 653 9861 23177  43%
1971 1248 142 518 338 124 757 584 . 173 . 491 1682 1237 1308 8603 21037  41%
1972 281 &4 90 263 483 1105 318 422 2679 1729 2985 23L7 12956 25504  51%
1973 617 113 90 95 3724 360 514 895 765 1237 1526 1071 7658 20581 3%
1974 175 81 90 . 87 186. 585 134 90 . 158 441 783 558 3368 15161 ° 22%
1975 - 666 243 478, 92 90 3A1 137 170 331 772 1207 868 5425 18995  29%
1976 471  86. 90 87 3L7 . 252 532 745 1513 1425 908 533 6957 17635 3%

1977 94 81 90 87 90 &7 90 90 742 1216 531 138 3336 16945  20%
1978 90 81 90 87 90 87 334 837 873 461 394 109 3534 - 13090 27
1979 90 81 90 &7 159 1.1 398 492 820 1045 1548 - 836 5757 15560 3%
1980 109 84 90 87 90 114 90 197 313 1612 1424 1304 5514 17240 32%
1981 176 &1 90 87 90 B7 90 90 &7 90 1067 714 2743 13730 20%
1982 105 81 90 87 90 176 1133 916 1372 2034 1289 2409 973 22645 4%
1983 .665 90 - 90 87 .90 87 125 1262 908 1294 644 566 5908 15593 18%
1984 120 84 .90 &7 990 87 468 123 347 550 687 339 3072 15935 1%
1985 311 488 158 404 877 593 101 90 261 441 1064 590 5378 17050  32%
1986 - 97 817 90 . 87 1267 1129 201 275 651 1739 1760 896 8272 12192 ° 68%
1987 123 ° 81 90 87 90 87 90 279 2160 2077 1140 1614 7918 14373 55%
1968 270 96 .90 552 624 140 90 162 - 964 2193 1260 1191 7632 17020 45%
1989 . 137 B . 90 87 90 <87 170. 548 861 1475 1553 209 5389 16000  34%
1990 - 90 81 90 87 90 87 90 90 87 915 3034 381 5122 17295 0%

199190 81 90 B7 212 1127 1083 1621 1311 842 926 147 76LE '19245  40%
1992 90 84 - 90 . 87 90 87 90 90 87 90 1093 311 2289 13170 17

Average * 303 - 113 127 138 283 359 337 456 879 1192 1366 643 17453 3%

6396

,R_emé'.rks £ _runoff; Perce'n_tagé of the annual runoff to the annual rainfall
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Table ‘1IL12c¢ ESTIMATED MONTHLY RUNOFF BY PROJECT

KH4 KEDAWAN, LANGKAWI

RAINFALL STATION : 6397112 ULU MELAKA, LANGKAWI

unit : mm

Total

Year Jan TFeb Mar Apr May  Jun Ju  Aug  Sep Oc  Nov Dec Rainfall f_runoff
1955 158 141 155 - 150 155 180 170 259 - 193 1355 189.6 589 5400 13906 39%
1956 171 145 183 227 200 197 504 2205 2128 22358 1733 496 10446 220246 47%
1957 169 140 170 200 267 886 1835 2219 I167.1 3050 1318 297 12222 24227 50%
1958 155 148 173 210 1494 2560 1975 251.9 2231 3341 2078 825 17710 29116 61% -
1959 179 152 190 196 1379 1431 1581 2827 1796 1390 2197 1185 14303 26769 54%
1960 223 145 155 203 215 266 525 . 637 1446 1046 1398 744 700.4 18555 38%
1961 202 142 195 246 493 1103 1003 722 1609 3316 1589 373 10993  2380.0 46%
1962 155 140 162 183 5L5 1067 1703 ° 795 1163 2173 1735 323 10127 21170  48%
1963 164 140 176 156 189 202 221 544 2144 3142 2767 621 10467 21454 49%
1964 160 149 155 166 327 423 826 111.5 3136 2157 2575 794 11983 23400 51%
1965 172 155. 182 150 186 - 200 1057 221.6 3291 2616 2199 508 12931 24286 = 53%
1966 160 170 570 976 237.6 2724 2485 2834 1875 1763 1120 8L7 17871 31336 57%
1967 235 140 155 250 1384 1498 2588 2110 2010 .2720 1095 216 14398 257L5 56%
1968 155 145 177 227 425 1929 2560 1599 1293 2241 1197 280 12228 24183 51%
1969 184 145 209 213 735 1376 1589 1551 3065 4815 377.0 816 18466 31335 59%%
1970 193 140 176 180 348 893 561 897 3137 (3056 1530 1030 12142 24584 49%
1971 313 2LF 198 197 1365 2103 (1625 1825 340.5 2087 1265 . 515 15106 2760.1 55%
1972 157 153 161 204 173 666 352 406 4174 3141 1580 1246 12383 24811 50% .
1973 355 140 157 226 318 1179 1744 861 2272 25646 2861 1553 14232 26348 54%
1974 288 146 157 182 1061 1260 1052 1745 3154 2708 1714 389 13855 24963 . 56%
1975 214 163 165 228 1049 2774 2317 1973 3496 3585 2145 685 18792 32825 57%
1976 173 169 253 169 268 8§95 2200 2038 2311 2664 1800 427 13365 25645  52%
1977 160 140 155 184 209 178 514 1717 2433 4371 1627 304 12011 21970 55%
1978 159 140 165 232 997 970 2859 1745 2136 1720 . 783 186 12001 - 23445 529
1979 155 140 159 213 219 4564 2663 2734 3433 2439 863 211 13693 24355 56%
1980 155 145 205 231 445 2974 1969 399.0 1928 3457 2593 1358 19450 32493 0%
1981 295 171 160 400 2300 1497 1554 1207 1672 932 2813 942 13943 25863 54%
1982 19.0 145 207 624 3351 2374 2329 2519 2678 4511 2674 1445 23047 35805 64%
1983 262 142 170 160 505 1451 4528 4390 3940 4791 2572 01 23612 34255 69%
1984 173 148 222 455 1178 786 853 991 981 1125 545 © 184 76407 20385 37%
1985 155 208 185 199 505 386 . 390 1565 1986 3521 1749 697 11545 24765 . 47%
1986 173 148 199 227 642 649 353 829 2754 27i4 2253 707 11649 236690 49%
1987 167 140 20,0 198 - 450 2474 928 2687 -310.6 392.2 4491 230.7 21070 33479 63%
1988 395 165 172 405 1350 635 3547 2876 ‘3542 2939 1472 924 18622 30675 . 61%
1989 194 155 169 212 334 895 2422 1528 2378 3387 1297 253 13223 24385 54%
1990 . 155 147 155 209 625 777 883 - 1152 409.2 4578 347.6 949 17198 29185 59%
Average 198 151 189 252 784 1176 1563 1773 2447 2821 1966 7.9 14039 2589.2 - 54%

Remarks : f_runoff; Percentage of the annual runoff o the annual rainfall

T-20,



MA10 BUKIT SEDANAN, MELAKA

Table 11.12d ESTIMATED MONTHLY RUNOFF BY PROJECT

RAINFALL STATION : 2324032 BUKIT SENGGEH, MELAKA

unit : mm

Year Jan Feb Mar - Apr May  Jun Jul  Aug  Sep. Oa Nov Dec  Tolal Rainfall _runoff
1960 212 22 24 58 34 283 722 564 481 460 638 532 4030 15372 26%
1961 290 3% 23 781 1780 663 239 261 4.0 L8 24 24 4185 15433 27%
1962 1.8 1.6 7.9 1540 1747 264 25 263 455 1300 1064 210 6982 18992 37%
1963 22 1.7 2.1 18 324 296 38 22 35 810 889 1264 - 3754 14404 26%
1964 757 425 823 603 1972 152 187 328 407 437 447 976 T5L3 20089 37%
1965 1238 162 33 291 5.8 20 2.4 19 L9 27 557 1269 3716 15281 24%
1966 291 27 28 718 546 44 152 54 51 1086 1892 1228 6117 18289 33%
1967 1805 667 6I8 54 . 487 - 515 43 24 319 183 1930 970 7625 19977 38%
1968 392 27 48 148 1008 237 31 26 389 493 1224 1063 5086 16133 32%
1969 327 86 34 - 371 1306 667 73 23 25 603 844 1142 5501 17598 31%
1970 234 36 31 1944 968 936 399 173 113 337 1302 1864 835.6 20937 - 40%
1971 2691 2217 300 147 . 43 497 213 108 454 290 1816 2405 9189 21390 43%
1972 675 64 461 152 20 2.1 23 992 624 1415 1726 1074 7246 17800 41%
1973 169 28 21 52} 858 94 17 2.4 25 28 114 24 1924 12707 15%
1974 2.1 22 28 47 av2 330 37 140 668 297 279 320 2760 14497 1%
1975 1166 205 37 76 344 6.6 27 136 740 178 641 628 . 4884 17330 28%
1976 243 . 20 2.8 27 6.9 3.4 64 337 596 1917 2159 361 585.6 © 16810 35%
1977 28 133 46 22 307 55 217 258 63 244 400 139 . 1914 13210 " 14%
1978 - 3.0 217 LB 794 1633 411 43 303 134 64 591 347 458.9 . 1686.0 27%
1979 192 25 9.4 1521 690 58 148 230 2.7 24 B8l6 . V75 4600 15300  30%
1980, 60 29 793 715 971 1067 104 . 275 51 229 542 646 5481 17700 31%
1981 5.9 26 24 998 3818 63 23 20 499 574 . 855 316 4275 15200 28%
1982 4.7 i.8 30 842 318 212 1zl 420 194 146 1878 1365 5590 18200 3%
1983 539 37 17 23 23 20 207 261 62 473 737 265 2664 12000 22%
1984 29 2114 2251 438 495 1672 1194 401 38 23 847 1772 11271 24420 46%
1985 835 63 62 302 145 94 24 24 - 24 963 1401 795 4731 15585 30%
1986 118 137 1574 2481 1413 172 27 - 21 226 1943 1370 121 9604 21320 45%
1987 2.8 L5 25 67- 341 942 304 454 994 2642 1767 754 8334 20140 4i%
1988 - . 6.4 68 238 596 422 1448 208 33 762 852 1237 471 6399 18lL3 35%
1989 42 22. 1006 344 46 2.2 22 408 646 1328 2263 GlL9 676.7 19175 35%
1990 171 57 27 25 24 1.9 20 17 20 200 461 781 1823 12420  15%
Average - 413 156 285 558 638 368 160 213 296 632 1055 797 5573 17184 32%

Remarks ; {_runoff; ?ercentage of the annual runoff to the annual rainfall

.



Table IL12¢ ESTIMATED MONTHLY RUNOFF BY PROJECT

JRI) KANGKAR MERLIMAU, JOHOR

RAINFALL STATION : 192964 PARIT SULONG, JOHOR

unit : mm

Year Jan Feb Mar Apr - May ' Jun Jul  Akg - Sep Oet Nov Dec  Total Rainfall f_runoff
1952 2055 1382 1085 1030 167.0 1988 1692 8L 867 1070 754 379 14700 27426 54%
1955 372 336 563 1400 1780 1460 1178 833. 888 1632 2083 971 1395 27052  50%
1954 1263 624 594 1078 953 1524 1903 2018 1487 716 639 3035 15835 30108 5%
1955 1846 943 890 177.2 1944 8L6 542 450 S0.1 607 970 597 11878 22136  54%
1956 683 1262 699 1683 640 360 423 657 306 377 379 1583 . 9622 22724 4%
1957 813 528 375 379 591 692 485 1303 1081 720 2303 2388 11658 24895  47%
1958 1324 997 674 952 13kl 881 439 372 360 372 709 501 889.1 19325 - 46%
1930 372 336 S5L1 1380 918 587 - 878 1254 1556 1663 2416 998 1287.0° 26361 4%
1960 8717 984 - 656 I0L5 762 362 376 668 1337 1343 1584 1534 11491 24782  46%
1961 1177 990 1285 1612 1275 437 372 37.2 360 372 647 528 9426 19294 - 49%
1962 372 336 377 609 684 380 372 372 493 950 2150 1342 5437 21446 3%
1963 546 336 3720 360 372 360 372 372 360 865 1564 1409 7287 19451 3%
1964 1083 - 699 1850 150.3 1801 . 677 692 BOL 555 477 574 1125 11927 24801  48%
1965 1112 378 377 984 1703 1197 498 539 432 689 1728 1437 11073 22135  50%
1966 695 381 372 683 1001 756 457 537 367 603 694 1073 7618 20441 37%
1967 956 975 1035 1041 11901 860 1330 537 360 37.2° 360 758 9775 23605  41%
1968 2140 639 581 982 1153 731 395 372 360 815 1580 13L.6 11064 20057 ~ 55%
1969 676 393 376 374 . 716 639 898 882 1065 1764 1144 2574 11500 24967  46%
1970 1286 455 372 643 1726 1204 1435 1482 1657 2437 1213 - 916 14827 26756 - 55%
1971 2140 689 . 376 360 372 360 372 649 876 438 927 1417 8975 21065  43%
1972 1073 381 452 706 797 439 372 372 360 426 1543 916 7838 18167 - 43%
1973 801 618 1377 1882 1795 1201 1093 1535 117.6 100.9° 1690 944 15122 27578 - :55%
1974 - 442 336 . 372 684 1416 953 1066 109.3° 1154 1060 806 - 702 10084 21628 - 47%
1975 553 336 628 711 623 820 B8L5 834 755 754 1361 1375  956.6 23725  40%
1976 1516 471 372 1177 - 892 387 464 499 908 2577 3095 (1370 13726 24365  56%
1977 959 368 372 360 372 360 372 372 826 1765 1585 §7.6 8588 19495  44%
1978 728 466 831 659 7R3 402 393 427 823 755 974 1142 8403 20800 4%
1978 © 725 338 390 961 - 676 361 502 791 673 603 1888 1433 9340 20065 4%
1980 486 - 355 <1162 1009 1016 389 . 372 394 - 574 1646 1754 1596 10753 23730 - 45%
1981 628 336 372 869 1695 566 - 8L0 672 - 617 752 960 612 BEBR 20210  44%
1982 395 336 372 697 526 465 566 445 360 382 1640 2586 8769 21986 4%
1983 1441 447 372 360 372 730 1351 1255 453 377 846 699 8701 19225  45%
1984 910 2980 369.3 1897 1516 1155. 993 592 360 446 869 820 16231 28435 = 5™
1985 556 1357 1402 628 948 659 374 422 4L7 895 999 1690 10347 22790  45%
1986 1224 449 1247 1210 1922 1216 748 418 1026 1640 2246 1901 15248 28040  54%
1987 237.1 1215 487 448 1473 602 412 1206 1182 2240 2609 1197 15441 26795  58%
1988 474 980 1959 2283 2025 1100 1589 170.1 1467 574 1235 1308 16696 29370 - 57%
1989 9L7 5L2 391 1125 820 467  67.6 1245 1210 1750 1662 1394 12171 24990 & 49%
1990 - ' '
Average . 999 683 781 987 1110 751 739 - 780 782 998 1386 1275 11272 48%

23468

Remarks : f_runoff; Percentage of the annual runoff to the annua! rainfall
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Table I.I2f ESTIMATED MONTHLY RUNOFF BY PROJECT

TR44 PASIR NERING, TERENGGANU

RAINFALL STATION : 5029036

PAM PAYA KEMAT, TERENGGANU

unit : mm
Year Jan Feb Mar Apr May Jun Jul - Aug Sep  Oct Nov Dec ‘Fotal  Rainfall f_runoff
1958 3412 1730 419 141 208 635 704 1187 724 1406 4218 2958 1774.2 2837.8 63%
1959 201.7 520 413 732 677 200 993 531 243 1403 2653 2389 1277.2 26439 48%
1960 4126 2263 454 278 749 505 469 716 1440 649 2362 3192 17203 31746 54%
1961 3731 1161 918 838 897 221 193 348 989 1327 3124 5026 1877.4 3277.3 37%
1962 4208 824 427 130 184 193 278 326 908 1022 2238 4496 1523.4 2691.6 57%
1963 3345 1792 764 162 194 138 157 326 600 1073 2208 3800 1455.8 2609.6 56%
1964 844 2455 8720 155 147 232 162 278 464 1187 2061 2919 1177.3 2569.6 46%
- 1965 1913 356 155 194 218 158 213 204 265 403 2068 6041 112%.0 2437.8 46%
1966 4977 1823 914 123 281 252 370 535 767 2392 2652 41738 1926.5 32255 60%
1967 4078 1657 1173 244 423 190 438 542 658 1406 3143 4364 18317 3064.7 60%
1968 72.4 130 199 305 752 200 213 232 248 1899 2540 38538 1129.9 2524.1 45%
1969 . 199.2 229 124 175 180 161 187 152 196 207 1703 4371 967.7 2052.6 47%
1970 2846 415 178 247 166 197 190 288 301 1742 1478 2234 1028.0 2269.9 45%
1971 2574 254 228 105 162 222 218 222 165 270 758 43L1 969.8 2028.3 48%
1972 1147 117 113 132 155 179 179 166 291 443 1210 3231 736.3 16687 44%
1973 (1182 (2000 (24.4) (141) (257 (37.00 212 187 506 2156 2341 5817 {1361.1)
1974 1394 300 161 474 321 258 213 154 524 536 2551 2200 908.7 22180 41%
1975 4512 628 138 141 160 180 516 936 4776 4805 1350 2723 2086.4 3184.4 6%
1976 . 594 108 120 217 289 457 8l4 863 1055 384 2265 4564 11725 25139 47%
1977 2745 803 268 140 187 261 677 1389 939 7956 2567 4100 1503.2 2670.5 36%
1978 3026 450 148 151 292 527 2080 1078 lils 1709 2994 339.9 1697.0 2939.5 58%
1979 1235 672 239 253 426 435 767 290 820 1545 5169 5271 17122 3051.7 56%
“198G 1108 248 222 367 540 207 851 960 109.6 2150 2420 6113 1628.4 - 32872 50%
1981 28438 1293 464 1157 147.9 1422 599 . 339 1803 V79 1576 5999 19757 31476 63%
1982 100.7 142 210 473 1045 485 1382 1035 1721 3151 2236 6458 1934.5 33289 58%
1983 4374 . 648 145 108 356 864 1067 463 857 - 769 1354 17708 28712 4180.0 69%
1984 5552 7008 3769 1995 280.2 2689 1109 1103 1380 1686 2974 6491 3855.7 5237.9 4%
1985 -~ 320.8 2056 3468 1307 2625 1169 306 249 2287 3041 3308 40L1 27126 36225 69%
- 1986 3232 386 241 206 209 1264 354 190 1189 2782 3677 6B6.5 2059.3 3380.1 61%
1987 3079 777 288 164 209 . 385 283 209 1438 160.2 2387 7589 . 18409 32160 57%
1988 3381 1698 2458 6555 2058 881 1822 2999 1992 603 4653 670.3 2990.4 - 4333.5 69%
1989 - 4368 1126 424 1494 2117 1625 1554 971 1712 3128 3527 3526 26074 139555 66%
1990 2831 972 194 497 1011 750 867 632 508 1462 3232 5675 1863.0 31885 58%
1991 3325 2290 283 202 260 197 245 1087 160.6 1899 5337 7061 2379.1 38685 - 61%
1992 - 4549 107.7 1537 212 281 200 537 877 1677 1938 738.1 9489 2975.5 4316.0 69%
‘Average (283.3) (110.3) {639) (40.9) (52.3) 63.0 1065 1540 2792 5124 (1790.3) 30887

606 .

58%

Rem‘érks: f_runoff; Percentage of the annual runoff to the annual rainfall

" (63.8)

Values within _braékets are influenced by the abeé_nqe of rainfall records
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Table 11,13 BASINWISE MEAN ANNUAL MINIMUM FLOW ESTIMATED BY HP12

Low Flow . .
BssinNo. RC RE CA=l sq.km CA=2 sq.km CA=5 sq.km CA=10sq.%m CA=20 sq.km - Mean
cumeg mm cumec IMUTL cmec mm CUMecC mm SUmec mm Curmes mm
o1 00027 02307 0.0057. 02452 00155 02675 - 00330 028510 00703, 03039 0.0254.  0.2666
2 11 0.0055 04780  0.01t8 05094  0.0321 05542 - 0.0684 05907 00457 06296 00527 05524
3a 11 00036 03089 00076  032%2 00207 03581 00442 03817 | 00942 04069 00341 03570
[ B 00033 0284 0.0070 03032 .0.0191 03258 00407 03516 00867 03747 T 0.0314 03287
I 00040 03438 00085 03664 00231 03986  0.0492 04249 . 0.1048 04529 00379 03973
a1 1 00040 03425 0.0085  0.3630. 00230 03972 00490 04233 04044 04512 00378  .0.3938
4 1 1 0.005i © 04382 00108 04670  0.0294 05081 00627 - 05416 00336 05772 00483 0.5064
5a 1 1 00048 04180 00103 04455  0.0280 04847  0.0598 05166  0.1275 05506  0.0461  0.4831
b1l 00058 04402 00109 04692 00295 05105 00630 0544l 01342 05799 0.0485  0.5088
¢ 11 00058 04402 0.0109 04692 00295 05105 00630 05441 04342 05790 00485  0.5088
d 1 1 00050 04334 0.0107 04641 00292 05040 00623 05382 04328 05736 00480  0.5032
6 1 1 00050 04354 00107 04641 © 00202 05049 - 0.623  0.5382 0328 05736 0.0480  0.5032
A 00049 04264 00105 04545 0.0286° 04945 00610  0.5270 01300 0.5617 00470 0.4928
g 1.1 00043 03705 00091 03949  0.0249 04296 00530 - 04579 0110 04B81 00409 04282
g 10 00022 01874 0.0046 - 01998 - 00126 0.2174 00268 . 02317 00572 02469 00207  0.2166
e 11 0.0044 02821 00094 04072 00256 04431 00347 04772 01165 03033 00421  0.4426
b 11 0.0025 02502 0.0062 02666 00168 02901 00358 03052 0.0763  0.3295 00276  0.2891
e 2 2 00251 21729 00476 20557 01106 19104 02092 18073 03938 . L7099 0457 19312
d 2 2 00282 24365 00534 23051  0.240 21421 02346 20266  0.4438 18173 01768  2.1653
u 2z 2 0.0176 L5183 0.0333 14364 00773 13349 00462 12629 02766 11948 01102 1.3495
122 2 00103 08907 00195 08426 00453 0.7831 00857 0708 01622 . 079 0.0646 07916
3oz 2 00120 L0328 0.0226 09771 - 00525 05080 00994 . 08590  0.1881 08127 00749 . 09179
M. 2 2 00103 08%7 00195 08426 00453 07831 00857 - 07408 01622 07009  0.0646  0.9916
133 2 0.0180. L5575 00341 14735 00792 13694  0.1459 L2955 . (2837 12256 0130 1.3843 -
6 3 2 00010 00894 - 0.0024 04025  0.0071 01227 00163 02407 40373 01613 . 00128 01233
173 3 00006 00541 00014 00620 00043 00743 00099  0.0852 . 00226  0.0977  0.0078 - 0.0747
8 3 -3 00006 00493 00013 0.0565 00039 00677  0.0050 - 0.0776. 00206 00890  0.007F  0.0680
1933 00009 00780 00021 0.0B94 00062  0.0007 00142 01227 00326 01407 00112 - 0.1063
20 3 3 00003 00780-  0.002t 00894 00062  0.0007 00142 0227 00326 . 0.1407 00112 0.1063
2ta 3 3 0.0007 00582  0.0015 - 00667 00046 00799 00106  0.0915 00243 0.1049 - 00983 0,0802
b33 0.0008 00720 00019 00826 - 00057  0.0989 - 0013t 00134 . 00301 01300 0.0103 . 0.099
2. 3 3 00011 00925  0.0025 - 01060 00073 . 01270 00168 - 0456 00386  0.1689 00133  0.1276
23 1 3 00010 00855  0.0023 . 0.0980 - 00068  0.H173 00156  0.1345 00357 0542 00123 0.1179
24 1 3 00018 01545 . 00041 - 01771 . 00123 02121 - 0.02BF © 02432 00645 02787 00222 . 0213
25 1 3 00034 02857 0007/ 03321 00236 03978 00528 . 04560  0.0210 05227 00416  0.3997
26 3 3 00028 02458 00065 02BIB . QOI95S 033 00448 © 03870 - -0.1027 . 04436 0.0353 03392
27 -1 3 00014 01228 00033 0408 00098 01687 00224 0933 Q0513 02216 0017 . 0.1694
28 3 3 00010 00865  0.0023 00992 - CO06Y 01188 00158 . 0.1362 - 00361 0561 00124 - 0.1194
2% 3 3 00028 02380 00063 02726 00189 03268  0.0434 03746 00994 04204 00342 03283
Wa 3 3 00020 01741 . 00046 04996 00138 02391 00317 02741 00727 03141 0.0250 02402
b 3 3 00014 01236 00033 01417 00098 01698 . 00225  0I%6 00516 0.2230 - 00197 01706
¢ 3.3 00010 - 00849 00023 0.0973 00067 01165 00155 01326 00354 04531 . 00122 - 0117
d 3 3 00007 00620 G006  0.07LL 00049  0.0852 00113 00977 00259 D.L119 00082, 0.0836
e 3 3 00007 00576 00015 0.0660 000460  0.0792 - 0.0105 G007 - 00241  0.040.  0.0083  0.0785
£ 3 3 00007 00595  0.0016  0.0683 - 00047 00818 00108 00937 040249 - 0.10Y4 - 0.00B5 - 0.0821
g 33 006025 02164 00057 02481  0.04¥2 02072 60394 03407 00804 03905 00310  0.2986
o1 00034 - 02923 - 00072 03115 " 00106 03389 . 00418 - 03612 00891 03850 - 0.0322. (3378
21 00039 03358 - 00083 - 03579 - 00225 03894  Q.0480 04150 01024 04423 00370  0.3881
33 01 1 00045 03922 | 0.0097 - 04180  0.0262 04548 00861 04847 01196 05166 00432 0.4533
401 0 00045 03%22 00097 04180  0.0263 04548 00561 | 04847 01196 05166 00432 0.4533
35 11 0.0046 03984 00098 04246 - 0.0267 04620 . 0.0570 . 04924  0.215 = 05248 . 00439 04604
%a 11 00041 . 03564  0.0088 03798  0.023%  0.4132 005100 04404 01087 © 04694 00393  0.A4l1B
B 11 00047 04022 00095 04287  0.0270 . 04664 00575 04971 . 01226 05298 - 0.0443 04648
k7B U 0.0047 04022 00089 04287 00270 04664 00575 04971 01226 05298 0.0443 0.4648
3 01 0.0058 04951 . 0.0123 05320 00335 05788 00714 06169 01522 06575 00550 | 05769
¥ 1 00055 ° 04781  Q.OLIB - 05096 ° 00321  0.5544 . 0.0684 © 65509 04458 06298 © 00527  0.5526
402 1 00045 03876 0.0096  0.413] 00260 04494 | 00554 04790 01182 . 05106 0.0427 . 0.4470
Vo1l 00047 04043 00100 04309 00271 04688 0.0578 04997 . 01233 - 05326 00446 04673
e 11 00038 04991 00123 . 05320 00335 05788 0.07i4 046169 01522 06575 . 0.0550  0.5769
d 1 1 0.0055 04781 00118 05096 00321 05544 00684 05909 04458 0.6298  0.0527  0.5526
4] 1t 00035 04781 = 00118 05096 00321 05544 00684 05909 01458 0.6298  0.0527 05526
Remarks: RC; Low flow frequency regions {1 to 4) as illustrated in Map A of HP12, e
RE; Mean annual minimum flow regions {1 to 3) as illustrated in

CA: Catchment area

Map B of HP12.
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Table 1LI5

ESTIMATED RUNOFF BY RIVER BASIN

unit : mm
Basin Period Month . A B AB
Jan Feb Mar Apr May Jun  Jul Aug  Sep Ot Nov Dec Total Rainfall %
1 1983-1992 146 122 89 174 374 331 268 480 816 1194 1319 © 547 5861 ‘17334 34%
2 1983-1992 185 194 245 338 647 1054 1925 2029 2716 3221 1927 564 15045 26863 56%
32 1983-1992 129 112 13§ 207 444 450 728 1356 1628 1746 1168 532 8638 20659 42%
b 1983-1992 19 93 W3 130 3.0 351 591 1070 1372 1582 1171 469 7352 19661 37%
3¢ 1983-1992 149 123 149 203 511 479 726 1253 1664 1931 1481 693 9362 22033 42%
3d  1983-1992 19 122 148 202 506 476 724 1256 1661 1923 1471 689 9328 21984 42%
4 1983-1992 308 282 375 705 1091 887 634 716 1435 2160 2317 1036 11947 25495 47%
5a 1983-1992 19.4 161 235 440 821 826 731 1048 1731 2357 2143 1017 11705 24782 47%
5b  1983-1992 248 227 348 568 937 916 798 1033 1708 2415 2324 1164 12685 25567 50%
S5¢ 1983-1992 248 227 348 568 937 9.6 798 1033 1708 2415 2324 1164 12685 25567 50%
5d 1983-1992 562 565 435 1010 1275 1028 599 603 1201 1872 2279 933 12361 25399 49%
6 1983-1992 362 565 435 1010 1275 1028 599 603 1201 1872 2279 933 12361 25399 49%
7 1983-1992 3Lz 189 . 289 640 946 839 108.1 1084 1824 2504 1956 962 12626 24917 1%
8 1983-1992 465 467 3Ll 793 979 767 412 392 965 1564 1972 V68 9853 23049 43%
9 1983-1992 378 374 326 356 107 134 111 74 . 362 288 438 499 . 3518 15300 23%
10a  1983-1992 519 361 404 602 1121 785 ‘628 709 1381 1768 1892 1991 12161 23595 52%
10b 1983-1992. 217 268 208 359 636 401 180 209  6L6 685 989 661 5438 18184 30%
10c  1983-1992 993 880 916 1205 1419 989 V9.6 732 1059 1080 . 1512 1309 12889 26540 49%
10d 1983-1992 1140 993 1044 150.2 1647 1148 875 840 1140 1204 1765 1509 1480.7 27943 53%
11 1983-1992 773 680 836 1019 1032 692 509 512 600 755 1347 137.0 10125 22920 d44%
12 1983-1992 ~ 849 - 464 470 554 391 401 305 397 574 535 767 997 6703 18331 37%
13 1983-1992 69.0 465 482 602 580 502 294 340 605 621 942 1119 7243 19503 - 37%
14 1983-1992 849 464 470 554 391 401 305 397 574 535 767 997 6703 18331 I7%
15 1983-1992 381 495 764 986 1009 688 535 460 668 1413 2034 1620 11254 23198 49%
16 1983-1992 341 174 253 481 769 623 318 222 751 1429 169.6 1283 8341 20896 4%
17 19831992 243 156 154 391 604 519 373 346 585 906 1280 827 6385 18222 35%
18 - 1983-1992 243 184 216 . 6L2 781 498 - 436 449 392 721 1269 © 781 6583 17769 37%
19 1983-1992 277 265 0 544 623 835 773 570 637 637 827 1180 8lL5 V93 19999 4%
20- 1983-1992 2727 265 544 623 835 773 570 637 637 827 1180 8L5 7983 19999 40%
21a. 1983-1992 = 572 340 490 314 495 343 20,6 . 283 362 577 1035 1110 6125 18514 33%
21b  1983-1992 827 215 733 375 563 248 191 - 227 246 561 1174 1615 6976 19650 35%
22 19831992 960 444 860 596 753 351 . 282 325 345 733 1413 1494 8560 20993 4%
23 1983-1992 1146 596 578 535 974 330 352 367 465 517 947 1437 8443 20513 4%
24.1983-1992 - 1717 686 639 667 1149 616 517 530 BG5S 858 1247 2267 11758 23918 49%
25 1983-1992 2544 882 651 699 1094 664 682 672 1184 1173 1636 350.8 15390 28155 55%
26 1983-1992 3497 12012 603 240 - 353 32 263 432 545 . 60.1 1865 5344 15269 26981 57%
27 1983-1992 2013 447 622 327 388 268 231 330 384 579 1404 3207 10199 22599 45%
28 1983-1992 - 1741 780 689  40.2 332 135 129 272 240 420 1095 2915 9148 20579 . 44%
29 1983-1992 2747 1109 109.2° 59.0 332 233 307 253 . 414 572 2418 5240 15306 26754 57%
30a 1983-1992 966 492 515 505 990 872 686 583 10L9 1771 1979 2255 12637 24671 51%
30b  1977-1986 619 264 425 625 1138 - 788 504 554 747 1262 1463 1556 9945 21236 4%
30c 1983-1992 542 437 510 568 892 503 185 233 552 1204 14535 1211 B29.2 2069.4 40%
30d  1983-1992 459 283 419 369 503 470 388 196 574 865 1282 - 1088 689.8 19210 36%
30e 1983-1992 685 - 418 480 266 482 304 - 155 - 254 353 7 639 1042 1342 6419 18453 - 35%
30T 1977-1986 477 291 357 857 942 437 233 248 - 365 859 1047 109.8 6908 18761 37%.
30g 1983-1992 2229 927 1096 539 312 273 237 205 296 662 268.2 550.5.14964 26104 - 57%
31 1983-1992 (192 481 733 225 237 286 161 260 227 428 1250 3481 8960 19985 45%
32 1983-1992 © 1209 425 601 210 188, 200 185 182 294 502 1972 4650 10617 21724 49%
33 19831992 1307 463 411 200 - 186 173 188 . 21,0 314 - 527 2809 5921 12710 23850 53%
34 1983-1992 1307 - 463 411 200 186 173 188 210 314 527 2809 5921 12710 23850 53%
35 1983-1992 ° 1130 311 419 240 . 167 159 161 167 187 347 3342 5962 1259.2 24076 52%
36 1977-1986 852 214 379 163 144. 140 209 221 218 537 2252 529.1 1061.9] 22699 47%
366 1983-1992 1107 -0 246 437 329 177 169 166 182 195 413 360.0 5998 13019 24215 54%
37 19831992 - 1107 246 - 437 329 177 169 166 182 195 - 413 3600 599.8 13019 24215 . 54%
38 1983-1992 1755 50.0. 487 33.6 - 428, 403 533 555 1071 1535 2276 529515174 27590 -55% -
39 1983-1992 1625 390 540 273 346 382 517 799 ‘1143 1295 .257.3 5561 15444 26963
40a 1977-1986 783 342 475 . 350 782 592 468 . 629 1191 171.8 2021 3109 12461 23714 - 53%
40b  1983-1992 962 - 388 541 366 B8L0 737 . 512 600 1361 1836 1979 2752 1287.4 24112 53%
40c 19831992 1838 566 561 392 . 499 434 727 727 1403 V707 . 2489 558.6. 16929 27590 61%
404 1983-1992 1625 390 540 .273 346 382 - 517 799 114371295 2573 ' 556.1 15444 26963 57%
41 1983-1992 1625 390 540 273 346 382 - 517 799 14371295 2573 5561 15444 26963 - 57%

57

Note : River basin : 41 basins with 27 sub-basins which eriginate from "National Water Resources Study, Malaysia JICA 1982)*
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Table IL16 ESTIMATED FLOODS BY "HYDROLOGICAL PROCEDURES" (1/2)

PR4 TASIK MELATI
Catchment area: 5.7 sq.km it : cumec

Hydrological Procedures

Return Period HP4 HP5 * HP1l

2years 28 - -
5 years 38 - -
10 years 4.6 8.6 -
20 years 5.3 10.7 -
30 years 5.7 12.0 -
50 years 6.2 13.7 -
100 years 6.9 16.1 15.5
200 years - 18.5 -

* : Maximum within the confidence 11m1t

KH4 KEDAWAN,LANGKAWI
' _unit : cumec

Bukit Lembu Reservoir
(catchment area = 3.5 sq.km)

KH4 KEDAWAN, LANGKAWI
: : unit : cumec

Return Period HP4 HP5*  HPIl

2 years : 2.0 - -

5 years 2.8 - -

10 years 33 101 -

20 years S 39 7 123 -
30 years - 42 - 138 -
50 years 4.5 15.7 -

100 years . 50 184 145

200 years | - 209 -

Bukit Lembu Upstream
_ {catchment area = 0.34 5q.km)
Return Period HP4 HP5 * HP11

* : Maximum within the confidence limit

KH4 KEDAWAN, LANGKAWI _ :
' " unit : cumec

2 years 0.32 - -
5 years 0.45 - -
10 years 0.53 1.46 -
20 years 0.61 1.79 -
30 years 0.66 200 -
50 years 071 227 - -
100 years . 0.80. 261 4.00
200 years. - - 3.00 -

.+ Ketapang Reservmr '
(catchment area = (.6 sq.km)

* ; Maximum within the confidence fimit

JR10 KANGKAR MERLIMAU

RetumPeriod  HP4 - HP5*  HPI

2 years 0.5 2 -
. Syears 0.7 - -
10years . 08 -~ 18 = -
20 years 1.0 23 -
~ 30years L0 25 -
" 50 years 1.1 28 - _
100 years . 1.3 33 58
200 years - 3.8 -

¥ Maxunurn wnhm the confldence lumt

~ NOTE:

Caichment area: 1.4 sq.km unit ; cumec
. Hydrological Procedures
Return Period HP4. HP5 * HP11
2years 16 - -
5 years 2.5 - -
10 years 31 36 -
20 years C 38 4,5 -
30 years 4.1 51 -
50 years 46 5.8 -
100 years 5.2 6.9 10.5
200 years - 8.0 -

_* : Maximum within the confidence limit

- HP4: Magmtude and Frequency of Floods in Pemnsu!ar Malaysm (DII) 1982)

. Results are applicable for the catchments with areas more than 20 sq.km.,
'HP5 : Rational Method of Flood Estlmauon for Rural Catchmests in Peninsular Malaysna (DID 1989
HPI1: Des;gn Flood Hydrograph Esumanon for Rural Catchments in Penmsular Malaysna (DID 1976)



Table 1L16 ESTIMATED FLOODS BY "HYDROLOGICAL PROCEDURES" (2/2)

MA16 BUKIT SEDANAN, MELAKA

unit : cumee
Ayer Mentatigor.
__{catchment area = 2.4 sq.km) -
Reiurn Period © HP4 HP5*  HPII

2 years 0.9 - .
5 years 1.3 - -
10 years 1.6 3.8 -
20 years 1.9 4.3 -
30 years 2.0 5.3 .
50 years 22 6.1 -

100 years 25 7.2 12.7
200 years - 8.5 -

* « Maximum within the confidence limil

TR44 PASIR NERING, TERENGGANU

unit : cumec
Sg. Perching
(catchment area = 4.9 sq.km)
Retumn Period HP4  HP5*  HPII
2 years 5.0 - -
5 years 9.4 - -
10 years 123 - 29.2 -
20 years 15.1 372 -
30 years . 16.7 43.5 -
50 years 18.8. 50.5 -
100 years 214 61.3 43,0
200 years - 73.8 -

* ; Maximum within lhe confldence limit

NOTE :

MAl6 BUKIT SEDANAN, MELAKA

unit : cumec
Durian area '
(catchmenl area = (.47 sq.km)
Retumn Pedod HP4 HP5 * HP11
2 years 0.30 - -
5 years (42 - -
10 years 0.51 1.0 -
20 years 0.59 1.3 -
30 years 0.64 1.4 .
50 years 6720 - L7 - _
100 years 0.78 . 20 . 33
200 years - 2.3 -

* : Maximum within the confldence limit

"TR44 PASIR NERING, TERENGGANU
: unit : clmec
Sg. Por
: (caichiment area = 18.2 5q.km)
Return Period .~ HP4 HP5*  HPil
2 years 16.5 - e
5 years 31.2 - -
10 years 407 993 -
20 years 50.0 1272 - -
30 years 55.3 1484 -
50 years 623 1726 -
100 years 71.0 209.8 - 1451
200 vears - 2290 - -

*; Maxunum wuhm the confidence hrm!

HP4 : Magnitude and Frequency of Floods in Peninsular Malaysia (DID,1982)

Resulis are applicable for the calchments with areas more than 20 sq.km,
HP5 ; Rational Method of Flood Estimation for Rural Calchments in Peninsular Malaysia (DID 1989)
HP11 : Design Flood Hydrograph Estimation for Rural Catchments in Péninsular Malaysia (DID, 1976)

I
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Feasibility Study on
Small Reservoir Development
in Peninsular Malaysia

Meteorology and Hydrology

Fig. 1.1 Principal Meteorological Stations
- 100" o1 102" 103 104
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_Kuantang >
PAHANG
g
JOHORE
®Kluang r
100° i) 0 103 1047
Station No. Station Name Latitude Longitude Height Above MSL (m} Anemomeler
. * N = Station Baromeler Anemometer above ground {m)
48679  Johor Bahru Enternational Airport (Senai) 01° 38 103¢ 40 37.8 40.3 39.3 . 17.4
: 48672  Kluang gz Ot 103 19 88.1 86.3 85.7 15.5
48674  Mersing Q2= 27 103° 50 43.6 45.3 4.5 13.4
48603  Alor Setar Airport (Kepala Batas) 06° 12 1000 24 3.9 4.9 42 12.4
48600  Pulau Langkawi International Airport 06 20 99 44 6.4 7.4 15.2 10.0
48615  Kota Bharu Airport (Pengkalan Chepa) 06 1% 102° 17 46 5.5 4.6 14.0
48616 . Kuala Keai 05° 32 1020 12 €8.3 65.5 79.0 14.0
48665  Melaka Airport {Baty Bevendam) g2e 18 102r 1% 85 92 8.5 14.2
48642  Batu Embun : 03° 58 102 21 59.5 60.7 695 147
48631 &32 Cameron Mighlands (Tanah Rata) 04 28 101° 22 1545.0 1545.8 1545.0 10.0
48657  Kuanian Airport 03° 4T 116° 50 15.3 15.9 16.3 14.9
48649  Muazam Shah 03° 03 103° 05 333 34.2 333 14.8
48653  Temerloh 03 28 102 2y 391 39.9 39.4 14.0
48602  Butterworth Airport 05° 28 100° 23 28 Coa42 13.0 10.0
48601  Penang International Airport (Bayan Lepas) 05° 28 100° 16 28 3.6 28 1285
48625  Ipoh Airport 04 4 101° 06' 40.1 39.3 39.0 17.4
48620  Sittawan [ K Y 1000 42 7.0 7.8 7.0 . 168
48604  Chuping [+ 100° 16 21.7 220 21.7 12.6
48647  Kuala Lumpur lrternational Airport (Subang) 03 o7 101° 33 16.5 219 218 19.2
48648  Petaling Jaya 03 06  101° 39 45.7 57.3 564 29.0
4861 Kuala T anuy Airport g5° 23 103* 06 5.2 6.0 19.0 14.0

F-1
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Area

i

1{Parlis

2 | Lankawl -

4 | Kedah nosth .
4 | Kedah central
4 | Kedah south,
P,Pinang {Perai)
6 | Panangistand -
7 | Parak rortheast
8 | Perak northwest
9 | Porak cenral aast
10 | Perak central wes!
11 | Perak south

12 | Perak soulheast
Selangor porth
Pahang wasl

13 | Selangor west
14 | Selangor ceniral .
15 | Selangor scuthwesi
16 | N.Sembiian noith
17 | N.Sembilan west’
18 | N.Sembilan east -
19 | Melaka

20 | Johor north

21 | Jehor notheas! -
22 | Johor central |
23 | Johor southaasl
24 | Johor south

25 | Johoe southwes!
26 | Kelantan north

27 | Kelantan central .
28 | Terengganu norh
29 | Terenggany south
30 | Pahang north

39 § Pahang northeast
32 | Pahang Lipls

33 | Pahang north coast
34 | Pahang central coas!
35 | Pahang central
36 | Pahang south

37 | Pahang south coast

Fig. IL.2 Thiessen Polygons
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Fig. I3 River Basins for Water Availability Evaiuation
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_in Peninsular Malaysia Fig. IL5 Mean Monthly Rainfall in/around the Project Area

: unit : mm
Jan - Feb Mar Apr May Jun Nul  Aug Sep Oct  Nov Bec Ann
PERLIS *| 41,9 387 1090 1517 1805 1417 1670 1755 2665 2379 2064 1004 18172
KEDAH *2 264 353 905 2020 2937 2609 2082 3166 4040 3945 2182 489 25892
_MELAKA %3 97.1 903 1633 1892 1367 1040 1193 1212 1539 1823 2122 1398 17293
JOHOR 4 {559 1379 2198 2594 1773 1512 1748 1713 2024 237 2704 1916 23468
TERENGGANU *5 2878 1529 1403 1442 1991 1669 1866 1954 2638 2939 4206 597.6 3058.1
Remarks: *1 Based on the records of Bukit Temiang (DID £502010), average of 1967 to 1990
*2 Based on the records of Ulu Melaka (DID 6397112), average of 1953 10 1990
*+3 Based on the records of Bukit Senggeh (DID 2324032), average of 1953 10 1990
*4 Based on the records of Parit Sulong (_DID 1929064), average of 1951 to 1990
*5 Based on the records of Paya Kemat (DID 5029036), average of 1936 to 19%)
PERLIS
Annual 1817 mm
L il
s0o . Annual 2589 mm . T 132345678 91W01
: Month
5000 ’
E‘AIOO.D
% 300.0
& 2000
a TERENGGANU
o0 T I " Annual 3058 mm
12345678 9001
" Momh
MELAKA
wos,  Annual 1729 mm
5000 '
g0 . JOHOR \
'3' 0.0 so00  Annual 234_7 mm
2 2000 : £t 500.0
T 1234587 8%001 '
121458789 n1z
Month




- Feasibility Study on .
Small Reservoir Development Meteorology and Hydrology
in Peninsular Malaysia Fig. i.6 The Runoff Model and a Sample Resuitin WRP No.12 -

P AE P: Precipitation -
A AE: Evapotranspiration
: Ms:  Soil moisture
: AWR: Avaxiable water for runoff
v Bl
Ms © AWR x 0.1

—— = Runoff(CRO)

"Fig.1L6a  Runoff Model for WRP No.12

Year 1860 Total raintall (P year} 1537.2mm
Water holding capacity . 260.0mm  Actual evapotranspiration (AE)  1169.2mm- -
Initial soit moisture : 260.0mm . Rainfall - Actual Evapo. (P-AE)  3780mm .
Initial available water for runoff 22.1mm Totat water deficit (WD year) 176.8mm
Soil rioisture retention {a) 2495 | Total annual runoff (CRO year) - 403.0mm |
Soil moisture retention (b) ~ ~ -0.0040 Final soil moisture .. 242.8
Recession constant (K) 0.8000 Final available waler for runoff 4.3
' . R Runoff coefficient . . 0.2622
rom SALCULATER BUNQEE (GRO) : : : unit: mm
Jap.__Feb  Mar  Apor i I
_Total 213 08 - 00 88 42 304 748 H553 488 431 55 524
f 45% 2% Q% 4% 6% 18% 40% 34% 26% J30%  B4% J0%
1 22 @01 00 00 04 00 -'2B 17 - 20 42 33 05
2 2.0 0.1 0.0 0.0 04 0.0 .26 1.6 i8 3.7 3.0 0.5
3 1.8 01 0.0 0.0 04 00 23 1.4 1.6 34 2.7 0.4
4 1.6 0.1 - 00 0.0 0.3 0.0 2.1 1.3 1.4 3.0 24 0.4
5 i4 0.1 0.0 Q.0 0.3 0.0 1.9 1 1.3 2.7 2.2 0.3
& 1.3 0.0 0.0 Q.0 0.3 0.0 17 1.0 1.2 25 20 Q.7
7 1.2 0.0 0.0 0.0 0.2 0.0 1.5 1.6 1.0 22 18 - 06
g 1 0.0 0.0 0.0 g2 00 1.4 1.7 09 20 &1 5.3
9 1.0 0.0 0.0 0.0 0.2 0.0 12 30 :08 18 46 448
10 0.9 0.0 0.0 0.0 0.2 0.0 i 27 0.8 16 4.1 4.3
11 . 08 0.0 0.0 0.0 02 00 10 24 07 15 3.7 39
i2 0.7 0.0 00 0.0 0.1 0.0 08 22 0.8 1.3 3.3 3.5
13 06 .00 0.0 0.0 0.1 0.0 - 14 20 0.7 1.2 3.0 - 3z
14 08 0.0 0.0 00 0.1 0.0 - 1.0 1.8 0.6 i.1 21 . 28
15 05 00 0.0 Q.0 0.1 0.0 1.5 1.6 0.6 1.0 24 26
16 0.5 00 00 . .00 0.1 0.0 3.0 14 05 0.9 2.2 2.3
17 0.4 0.0 0.0 00 -~ 04 0.0 33 13 05 0.8 22 . 241
18 0.4 0.0 0.0 0.0 61 00 - 32 1.2 04 0.7 20 1.9
19 0.3 0.0 0.0 0.0 0.1 0.0 29 1.1 0.4 0.8 1.8 1.7
20 0.3 0.0 00 00 04 0.0 35 09 03 0.6 1.6 1.5
2t 03 0.0 0.0 00 .01 44 3.4 09 0.3 0.5 147 14
22 02.. 00 0.0 1.1 0.0 . 37 4.3 0.8 0.3 05 - 13 1.2
23 0.2 0.0 0.0 10 - 00 . 34 4.4 67 02 o4 12 11,
24 02 0.0 e.0 09 0O 3.0 40 06 0.2 04 1 1.0
25 02 . 0.0 00 0.8 0.0 27 36 19 4.2 03 09 0.8
26 0.2 0.0 0.0 . 07 0.0 24 3.2 - 37 37 - 03 0.9 08 -
27 0.1 0.0 0.0 0.7 0.0 22 29 33 5.7 0.3 oe 07
28 0.1 0.0 0.0 08 0.0 2.0 26 3.0 57 02 07 08
29 01 0.0 0.0 05 0.0 85 24 2.7 5.1 0.2 08 08
30 0.1 0.0 0.5 0.0 3.2 21 - 24 4.6 0.2 06 05
3 0.1 0.0 ) 0.0 18 22 33 0.5

Fig. IL6b  Sample Resulis of WRP No.12 Model -
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Fig. l..7 The Modified Runoff Model

P AE
re P; Precipitation
: AE:  Evapotranspiration
M x 0.01~0.1 Ms:  Soil moisture
* | ——R0 1 AWR: Available water for runoff
V4 BT
= = N
Ty) = A
3 .
Ms AWR Ro 2 (AWR x <0.1)
' _ (1-K)< 0.1 Ro 3 (Baseflow,
CRO =Ro (1+2+3) | constant)
Fig, I1.7a -~ Modified Runoff Model
Year 1960 Total rainfall (¢ year) 1537.2mm
Water hoiding capacity 250.0mm Actual evapotranspiration (AE) .~ 1157.8mm
Initial soil moisture 250.0mm Rainfall - Actual Evapo. (P-AE)  379.4mm
Initial avallable water for runotf 22,1 mm Total water deficit (WD yearn) 178.2mm
Soil moisture retention {a) 249.5 .| Total annual runofi (CRO year)  403.0mm |
__Soil maoistire etention () - 0.0040 Final soit moisture - 2422
__Recession constant (K) 0.9145 Finat available water for runoff 6.3
Surface runioff rate {fs) £.0100 Runoff coefficient 0.2622
Basg flow (Qb) 0.0540mmyda
CALGUIATED RUNOFF (CRO) ugit ;. mm
Jan  Feb . Mar  Aor  May Jun. Jul Aug  Sep. - Qct  Nov  Dec
Total 212 22 24 2.8 34 283 725 554 481 460 638 - 532
{ 45% 5% 3% 4% 5% 14% 47% 35% 26% 32% 63% 31%
A 189 012 005 005 0.23 0.05. 258 182 193 383 288 081
2 173 041 - 005 019 033 005 233 166 176 351 264 067
3 158 010 005 005 019 005 213 152 161 321 24 0.52
4 145 009 008 005 048 016 195 139 1.47..283 221 047
5 132 008. 005 005 018 005 178 1650 148 268 - 202 075
6 ‘121 008 005 005 0.15 005 163 140 123 245 205 0.5
7 111 007 005 005 014 005 149 1700 113 224 215 145
8 1.01 008 005 005 -0.47 006 136 1.89 103 205 448 461
9 092. 008 005 021 0141 .005 145 278 084 1.88 408 422
10 0.85 005 005 050 0©.10 005 114 255 1148 171 373 385
11 . 083 005 005 (005 009 005 12 233 0984 157 34t 353
12 074 005 005 005 009 005 1.09 2143 08 1438 312 322
13 0685 005 005 005 008 005 105 195 075 1.38 285 285
‘14 059 005 005 005 007 005 109 178 069 120 261 270
15 054 031 005 -025 007 005 159 163 083 110 249 247
16 056 005 005 005 006 005 281 149 0756 1.00 239 2.25
17 045 011 005 0.8 0.4 005. 306 136 053 092 247 2.06
18 041 005 005 005 005 055 292 125 048 - 084 198 1.89
19.. 038 605 005 005 005 005 283 114 044 077 1.82 1.72
20 035 010 005 005 005 070 328 1.04 047 070 1 66  1.58
21 032 005 005 028 005 329 327 109 037 064 152 144
22 0B0-.005 005 058 020 301 402 109 034 059 1.38 - 1.32
23 . 026 006 005 047 007 279 403 089 031 084 127 1.27
24024 005 005 043 005 252 371 085 091 123 118 1,25
25 022 005 005 040 005 230 340 199 35 045 106 1.0
26 020 005 005 036 022 227 311 330 356 041 .097 082
27 018 005 005 033 (005 192 291 301 503 038 089 084
28 017 005 048 030 005 201 . 280 276 501 034 081 077
29 0.5 005 005 028 005 304 237 262 488 031 074 . 0.80
30 044 ‘036 033 005 282 217 231 419 08 081 102
31 0 048 - 0.05- - - 008 0189 2410 288 - - 059

_ Fig IL7b  Sample Results of Modified Model
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Iwai Method

ANNEX Ila IWAI METHOD

This method is derived from lognormal distribution by applying the experimental

distribution.

Relation between N and §

160

X+ wen "Nt
& =alog, (~b < x <) e
o L N R BN BV N PR B B
2| a.0000 arf e 12| usseof  wo7| reszm]  ze0] 1meir
3f . 0.3045 as varoz|  Cmap usser) aos| vessa)]  wmoj 18936
Foundamental eguati% t] o.4vez 39} 13782 [ L5635 103| nseisl  wmof 1 w022
5] 05991 6] 13860 15| userz| uel asror]|  2mf 1%ies
&) o.6858 al 1wz 76p Lso9f 1| uLeras{  swe] 1mM
1 LR 2] 1 4008 1 Lsus| n2| Lery]  awl LS
) 3| omm a| Lo i opsmso] | unerz|  am| vess
logm (x +b)= logm (xo +b)+— S si ossaa]| o« vass] [ wssisp oue| nemssi ae] rom
. a o o.s082 ] remal  m] psse] ns| Lemsl o] 1wame
nt 09z 6] rLezs] s oLssw|  usf nLean| asel| nsar
12} ©.9780 ] vae]  s] e our| vessa] | 1ses
1Bf Loom 8] 1e0¢ a3f tsesol ns| ress| swof Lz
where‘, a, b, Xy are constants. i 1,08 o] 1 4as¢ sl 1seanl 18| 1esor! asop L
’ 15] 10614 0] 14520 as! 16014 120] 1L,8929Y  aw| L9782
161 1, 0848 st| vesal  me} Lsves| 23| L7om]  eoof 1388
. AEERT s2| 14634 o7 Leovrf 10| n7ias{ ao| 1.9%06
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b = _— st 3 (m = —) 23] Lz102 SEI 14952 93| 5,8257 160] 17662 anl 20712
m i=1 : 10 26 1.1248 3%| 14999 16283 15[ 0739 a8 2,076
| nazaef &l vsow st "veaa) o ovofp venf amo| 20003
1" —x 2 %] 12509 s} 1 50M 8| Lemz) 17s] L7mas] soe| zoase
b PONRAE S I S—— , (l+S =N+ 1) Tar) 12639 52| s 97 y.eagel imo| to7ess|  sso| zooses
. 2 (x +x ) . 8| L2749 s3) 1ss0] - 9y 1.6296) is3| idom} 00| 20987
2| 12861 51 L5231 99l Lewzaf 19| usose] 50| 2,091
30| 12987 65| sz wo| Lesol ssf 1ms3]|  7onl 21094
3| 1avee 66| asaiz| 11| Leasf zoof 1Ens)  7s0) 20242
loglﬁx Z loglﬂ x azL 1,347 67} 15339 102] £6502 z0{ 1.8332] eoo| 21375
:=l 33 1320 68f nsewoe) 103 esaaf 20| vews|  B30| 21506
37 13389 50| a5as1f 104l 1essal 23| 1.8s34f se0| 21630
3| 1as3 70| nsamd 03| vLestaf a0 1.sessf. wse| 2a7s0
1 N E i 7| uss:y s Lesed] 2 - 1Le2s3f a000] zss
log, (X +8) =— E log,,(x; + b} =Y
' . N =1 .
g
1 X +hy; 2N
-= Z (10310 ') .S,
a N 14 X, +b N-1
5 = L3 {log,;(x, + D))" - {log,y (x, +B))° =VY* -¥°
[ NZ 1080 \X; — 110810 kg =

=1







e ANNEX III |
IRRIGATION AND DRAINAGE .







1
1.1

1.2

1.3

. Table 3.1.1 Water Reqﬁirements for Paddy Cultivation
Table 3.1.2 Simulation of Tasik Mélati Reservoir Operation
Table 3.1.3 Unit Price Analysis (PR 1& 4)
Ta_ble 3.1.4 Estimate of Construction Cost (Tasik Melati) .......... siee e oo '

- ANNEX 1II
IRRIGATION AND DRAINAGE

TABLE OF CONTENTS

Simpang Geti and Tasik Melati Projects (PR 1 & 4)
Present Condition

LLLProject ATEa ...ooovivniniiniiniiniieiiasa it
1.1.2 Irrigation and Drainage Facilities
ThE PIOJECIS  vvvvevrenteriiii i et et e e ira e st
1.2.1 Background of the Project

1.2.2 Proposed Irrigation Area

.........................................

R R N O

..................................................

1.2.3 Irrigation Water Requirement

............................................

..............................................

1.2.4 Drainage Water Requirement
1.2.5 Irrigation and Drainage Facilities

.........................................

1.2.6 Construction Plan

..........................................................

Estimate of Project Cost

R R N N N N R N R RN

1.3.1 Unit Price Analysis .....o.ociiviiein e e :

1.3.2 Estimate of Quantity
1:3.3 Estimate of Construction Cost

..........................................................

e R R R L N R R ]

LIST OF TABLES

...............................
........................

...........................................

Table 3.1.5 Estimate of Construction Co’st_ (Simpang Geti') ............. e e

9
2.1

LIST OF DRAWIN GS

: DWG 1001 General Layout of Slrnpang Geti & Tasik Meiau e

‘chawangPrOJects (KH4 &S) ieiinn

Present Cond1 tion

---..-...........-.--...----.n'c;.---'-..'...-.‘. ....................

_' 2.1.1 Pro;ectAreas ...... .....
2.1.2 Irrigation and Drainage Facnlmes PR AT P DR S
2.1.3 Construction Materials - ..... AEITRN AT SO |



2.2 ThePIOJECES wvvevvevverveiireiresrieisesieeeereerereesensseseeseseessrsssronnenn, TTE-12

2.2.1 Background of the Projects .................... [ T 11-12
2.2.2 Proposed Irrigation Areas ...............ccccocvrereaennn, RO e I11-12
2.2.3 lrrigation Water Requirement  ........o.ooioiivoniiii e eeneee, HI-13
2.2.4 Reservoir Capacity ......................................................... HI-14
2.2.5 Drainage Water Requirement  “.......... e, TR I i-14
2.2.6 Water Resources Development Facilities  ...........c..ocvivnvniininn.in HI-14
2.2.7 Irrigation and Drainage Faciliies  ..........cooovvvvvriiiviriesinnninninnin. 111-18
2.2.8 Construction Plan  .....i.viii i e II-21
2.3 EStmate of PLOJECt COSL  .uvovvirriiteereereesesesseseesoesseosssesssisessisens, 11-21
231 Uit Price ANalySis ......o.eeeerevereeeeieeseeer e oeeer e, 1121

2.3.2 Estimate of Quantity ..... e e e e aaaa s 11-22

2.3.3 Estimate of Construction COSt ....o.uuivviiivnnieeeriein e ereranens I-22
LIST OF TAB LES _
Table 3.2.1 Imgatlon Water Requirements (Kedawang Project KH4 & 5) ... - 11123
Table 3.2.2 Water Balance Calculation of Lembu ReServoir .......oovevnvnns. o 11224
Table 3.2.3 Water Balance Calculation of Ketapang Reservoir - ................. o 11225
Table 3.2.4 Unit Price Analysis (KH4 & 5) ..c.occovevvorrnnnnn., e 11-26
Table 3.2.5 Estimate of Construction Cost (Lembu) - ......... e, e 111-30
Table 3.2.6 Estimate of Construction Cost (Ketapang) PTCPRI e vereeeas I-33 -
LIST ()F FIGURES B
Fig. 3.2.1 Reservoir Storage Volume Curve, Ketapang Dam (KH4 & 5) ........ MI-36
Fig. 3.2.2 Stability Analysis of Ketapang Dam (Full Storage) ............... e 11237
Fig. 3.2.3 Stability Analysis of Ketapang Dam (Draw Down) .........cce.oun.inn.. 111-38
Fig. 3.2.4 Stability Aﬁalysis of Ketapang Dam (No Storage) ...................... H1-39
LIST OF DRAWINGS -

DWG 2001 General Layout of Kedawang Project ......... e e 11-40
DWG 2002 General Plan & Sections of Ketapang Dam ....... el rdeeienndan . III}41 o
DWG 2003 General Plan & Sections of Culvert Spillway of Ketapang Dam “...... TII-42 -
DWG 2004 General Plan & Sections of Emergency Spillway and

Operation Bridge for Culvert Spillway of Ketapang Dam - ............ H1-43
DWG 2005 General Layout and Typical Sectxon of Access Road A

of Ketapang Dam ....... L P U UTI 111—44 '

_ DWG 2006 General Layout of Lembu Reservou, Intake Structure and ‘

< i -



Pump Station No. 1, Lembu, Kedawang Project . .....cooevieinnnss
DWG 2007 Plan and Sections of Emergency Spillway and Pipe Line, Lembu ...
DWG 2008 General Layout of Canals, Pipe line and Drains and

Typical'Sections of Canals and Drains, Lembu Kedawang Project ...
DWG 2009 Syphon & Turnout, Lembu, Kedawang Project ..o
DWG 2010 General layout and Sections of Intake Structure No.2, ................
DWG 2011 Drop Structure for Drain and Cross Drain, ..........cocn,

3 Bukit Sedanan Project (MAL6) ...oiiiiiiiiiiiii
3.1 Present Condition ....iviveeeeeviereeriiressessmsseraersesneseeesensiosnssas ——
311 Project ATEA ..ocvvriniiiiniiriii et e
3.1.2 Irrigation and Drainage Facilities ...........ccoooiiiiinin
3.1.3 Social Facilities ......ccoovvviiiiiiniinns P OO SR

3.2 TheProject .........cccecenn. PO S, R s

32lBackgroundofthePrOJect e eea et es it et en et -

3.2.2 Proposed Irfigation ATEa  .....civeveiveivinireriiinerenne e sniee e .
3.2.3 Irrigation WaterRequiremént RO
3.2.4 Reservoir 'Operation Calculation  ii..oiiiiiiciii e
13.2.5 Water Resources Development Facilities

3.2.6 Irrigation Development Facilities ..... avareesaes T .

3.2.7 Necessary Infrastructures for the Project ...c.ocoviinnn. el
3,2.8 CONSIIUCHON PlAll  .vveeriiiiiiiniiriiiineesessrne s et

2.3 Estimate of Project Cost ............. e et herreeentee e eeraaaan
3.3.1 Unit Price Analysis e ebereneens veeieeanee i e, o
3:3.2 Estimate of Quantity ooiiveeevereeiiiiniinnns T P
3.3.3 Estimate of Construction COSt ..ueevuvererrreernirierioineoinnen e

, - LISTOF TABLES _ :
Table 331 Imgatlon Water Requirements of Durian and Horuculturc ......... s

Table 3.3.2 Water Balance Calculation of Mentangor Reservoir ............ RIPRITRE ‘

Table 3.3.3 Unit Price Analysis (MALE) ........... SSOUUORS b
: _Table 3. 3 4 Esumate of Constructlon Cost (MA16) YIS RRPRLE e

LIST. OF FIGURES

'Flg 3 3 1 Reservmr Storage Volume Curve Mentangor Dam (MA 16) RO |

-l =



Fig. 3.3.2 Stability Analysis of Mentangor Dam (Full Storage) ....... v . I11-68

Fig. 3.3.3 Stability Analysis of Mentangor Dam (Draw Down) ...... ETRTTTRRURRS 11-69
Fig. 3.3.4 Stability Analysis of Mentangor Dam (No Storage) ...........ccocvvni. HE70
LIST OF DRAWINGS
DWG 3001 General Layout of Bukit Sudanan Project .........o.covvvveeiiiineeinin. I1-71
DWG 3002 General Plan & Sections of Mentangor Dam  .......coiniinn, 1172
DWG 3003 Plan and Typical Section of Emergency Spillway .........ccoceeeeeen. 173
DWG.3004 General Plan & Sections of Culvert Spillway  ..........c..cococoiiinns IH-74
DWG 3005 General Layout and Section of Access Road ........... vt - 1I1-75
DWG 3006 General Layout of Pump Station No.1, No.2 and No. 3 ............. 111-76
DWG 3007 Plan and Sections of Pump Station ... PR III-TZ

DWG 3008 Plan and Sections of Farm Pond and Typical Layout of Pipe Line ... I1-78

4 Kelorﬁpok Kangkar Merlimau Project JR 10) ........ e e 11-79
4.1 Present CONGItioN ....vvvveeeesereeeiieeeeesresoesiirineenind SRR iareecrans 111-79
4.1.1 Project Area ......iovennnn, e e, HI-79
4.1.2 Irrigation and Drainage Facilities  .ovvviviiiiviiniee e e _ 111-79
4.1.3 Social Facilities ..............cooiininn. P ST . =79
4.2 The PIOJECIS  .vevvvviveerverereeeneees e reee b eete s et et e s eenesene s 111-79
4.2.1 Background of the Project ............iveieeeiiiviinenreasaririnsenennn, 111-79
4.2.2 Proposed Irrigation Area  ....cc.cc.oeeeneee. et ee s TP SUURE I11-79
4.2.3 Trrigation Water REQUITEMENt  ......vecevvriveriseinniereeaiesivesnssess,  HI-79
4.2.4 Reservoir Operation Calculation ...v.vvves. ettt eirrearaaaa, 1II-80
. 4.2.5 Drainage Water Re_quirement e eerteeraeahee et anreen vt b anenaraneens 1181
4.2.6 Water Resources Development Facilities . ..... D - TI-81
427 Irrigation and Drainage Development Facilities  ...............o00. vee.. HI-81
- 4.2.8 Construction Plan  ......cooiiiininninini e, frvberererferrrete 111-83
4.3 Estimate of Project Cost 111-83
4.3.1 Unit Price ANALYSIS  ...c.ivrerieeiiies i eiensresioreiesessieeas oo eoer. TII-83
4.3.2 Estimate of Quantity ........... SRR e i 111483
4,3.3 Estimate of Construction Cost................ e SUURIRTURTRITSTOIS | § %7 S
LIST OF TABLES s
Table 3.4.1 Irrigation Water Requirements (IR»lO)"_ ' _ i ieereaes HI-SS

~ Table 3.4.2-Waler Balance at Proposed Pump Station (JR: L) I vt TI86

- iv-



Table 3.4.3 Unit Price Analysis (JR 10) ..o 111-87

Table 3.4.4 Estimate of Construction Cost R 10)  ............... RTTOORTRON I11-89
LIST OF DRAWINGS
DWG 4001 General Layout of Kelompok Kangkar Merlimau Project ............. [11-91
DWG 4002 General Layout of Pump Station No.| iy e e et nI1-92
DWG 4003 Plan and Sections of Gate Structure and Bund for Spring  ............. {I1-93
DWG 4004 Plan & Sections of Intake Structure and Spillway  ..oooocvevvniennenn. 111-94
DWG 4005 General Layout of Pump Station No. 2 & No.3 and
Pressure Regulation Valve BOX ... e 11195
DWG 4006 Plan and Sections of Pump Station No.2 and No. 3 ............ . 1196
Pasir Nering Project (TR 44} ..o 111-97
5.1 Present Condition - ......covviiiniii P 11-97
5.1.1 Project Area ...... s evieeren, 11-97
5.1.2 Irrigation and Drainage Facilities ...l 11-97
5.1.3 SOCIAl FACHIHES <./ evvaveiorivivireireseeeeie oot 1-97
5.2 The Project ....................................... U 111-97
5.2.1 Background of the Project ........cccoiiieiiiiinn H1-97
5.2.2 Proposed Irigation ATea ........cciieeiieeiireninnreniinnss 111-97
-5.2.3 Irrigation Water Requirement ... .. 1197
5.2.4 Reservoir Operation Calculation ..............oooee JUUUOTPUTPPTORRRRRR | § C54
5.2.5 Drainage Water REQUIEMENt ....eouvevererveviuneennnininns SO 111-99
5.2.6 Water Resources Development Facilities  ...........oooceinn . 1199
5.2.7 Irrigation and Drainage Development Facilities .............cccceninnn. 111-99
528 Necessdry Infrastructures for the Pr()]ect ................................ [11-100
'5.2.9 Construction Plan — ..c...eevveeiriiiienn RO P UTRRTRPRR . TH-100
5.3 Estimate of Project Cost  ....0.ocovviiiriininnn, U UUUTOTURRPRETRORRPRI HI-101
5.3.1 Unit Price Analysis .....c.......... TR s e, 111-101
5.3.2 Estimate of QUABTLY . .evivveeereerarnreeeerenennes ERTTUTIUTUUTT 1H-101
5.3.3 Estimate of Construction Cost................ SOUTURY ST m-101
- LIST OF TABLES
Table 3.5. 1 Imgatlon Waier Reqmrements (TR 10) evereeene, HI-102
'Table 3.5.2 Water Balance at Proposed Pum_p Station (TR 10)  .....covvvivninnnn. i-103
 Table 3.5.3 Unit Price Analysis (TR 10) ....oovvrocorcnonnioneenns e M-104

_Table3S4Est1mate0fConstruct1onCost(TR10) e HE106



LIST OF DRAWINGS ' :
DWG 5001 General Layout of Pasir Nering Project  ......vvvvevevereeerersunrenrenss 111-108
DWG 5002 Plan and Sections of Pump Station and '

Gate Structure No.1 & NO.2 Lo i, I-109
DWG 5003 Typical Sections of Pipe Line and Plan and '

Sections of River TIEAUNENL ... .. .viviiivirisriessseisrenersensereoneens HI-110
DWG 5004 Typical Sections of Culvert and Farm Road ... e SUSITE

”._.vi-.. B



1 Simpang Geti and Tasik Melati Project (PR-1 & 4)
1.1 Present Condition
1.1.1 Project Area

The Project areas are located in the flat plain about 8 to 10 km Northwest
from Arou town. Both schemes have existing irrigation canals and related
structures. The main crops of both the shemes are rice in main season and vegetable
and tobacco in dry season., The scheme areas sometimes suffer from flood in the
main season,from October to November. The scheme area has partial inundation
ranging from 20 ha to 50 ha during flood. The inundation period of these floods
ranges from a couple of days to 10 days.

Agriculture water shortages caused by insufficient regional water
management occure in the off-season. For the last 4 years from 1990 to 1993, an
irrigation area ranging from 10 ha to 220 ha suffered from water shortage, every
November to March. ' R

Inspection roads of the main canals and farm roads which total about 15 km
in and around the project areas have been ¢onstructed and are well maintained the
appreciated condition.

1.1:2 Irrigation and-Drainagé Facilities

Trrigation areas for both the schemes are 105 ha for the Simpang Gati scheme
‘and 232 ha for the Tasik Melati scheme. The main water resources for the existing
2 scheme areas are small river streams and existing ponds located near the project
areas, The Tasik Melati reservoir, and the Timah Tasoh reservoir. Futhermore, link
canals of approximately 4 km in length constructed in 1993, are located along both
the areas to supply-irrigation water to Simpang Geti scheme area from the Ngolang
‘river. : : - :

The Tasik Melati scheme area is irrigated'by water df the Tasik Melatih
reservoir. Water is conveyed through several natural streams and main canals. The
reservoir capacity of the Tasik Melati is about 45,000 m3, '

The Simpang Geti scheme area is located downstream of the link canals, and
its water resources -are stored in the 8 existing ponds-near the scheme area and in
the Timah Tasoh reservoir. Irrigation water is mainly supplied to the area from the
8 existing ponds in the main season and from the Timah Tasoh reservoir in off-

~ season. The reservoir capacities of the 8 existing ponds are estimated at 60,000 m3.

Natural rivers such as the Santan river and the Ngolang river also function as
" main drains. Ngolang river and its tributary located near the Simpang Geti scheme
area are able to evacuate drainage water, but the tributary of Santan river located
around the Tasik Melati scheme must be rehabilitated, especially the lower stream .

- reaches. S S '

. Irrigation and drainage 'fa_cilities of both the schemes are in the operation and

~maintenance stage of the projects under the State DID's supervision, and are being
- well maintained. . o T Coe '
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1.2 The Projects
1.2.1 Background of the Project

The State DID intends to improve the regional water management by the
implementation of pilot projects for small reservoir development. The current water
resources for both schemes are water stored in 8 existing ponds, and the Tasik
Melati and Timah Tasoh reservoirs. Water from the Timah Tasoh is supplied to
both schemes through the link canals designed to cope with water shortage
constraints in the off-scason. However, due to inregular water absorption of sugar
cane plantations and paddy fields located upstréam, water allocation in the region is
not stable, and the off-ta_kmg d:scharge for both schemes is limited and insufficient,

Inthe T amah Tasoh scheme area, 1rr1gatton water is msufﬁment for paddy
cultivation even in the main season .based on a calculation of water balance
.involving the current storage capacity of the Timah Tasoh reservoir. An additional
storage reservoir of about 450,000 m3 will be required to n‘ngate the overall paddy
field of 232 ha as shown in Tables 3.1.1.to 3.1.2. : ,

- The main purpose of the link canals is to prov1de supplemental 1rr1gat10n
~ water to the Simpang Gati scheme area in the off-season. :

The link canals also have the capacity to supply additional irrigation water to
the Timah Tasoh scheme area. If the water aliocation of the Timah Tasoh reservoir
is adjusted in the future the constrainis on 1rr19;atton in both schemes will be
solved :

Therefore, future development of both schemes would ensure suff1c1ent
“discharge of irrigation water through the: link canals under the optlmtsatton of the
regtonal water management.

1.2.2 Proposed irrigation area

Tobacco plantatlons in both Project arca are proposed for 100 ha in Tasnk
Melati area-and 50 ha in Stmpang Geti.

1.2.3 Imgatlon Water Requtrement

Accordmg {0 the field mformauon both areas obtain 1mgat10n water for main

season paddy-cultivation from existing reservoirs such as the Timah Tasoh, Tasik

- Melati, Simpang Geti, and other small ponds, However, it is considered- that both -
scheme areas have insufficient water to 1mgate the overall scheme-areas,

. The irrigation water requircment for the main season paddy is calculated as
shown in Table 3.1. 1 based on Sectton 3.4.3.2.of MADA report No. 86014.

: The peak 1mgatlon water requlrement for the main season paddy is estlmated
at 2.5 lit./sec, and the design dtscharge of the link canals is (.85 m3/sec for-both . -
areas. _ : :

On the other hand tobacco plantatlons cover about 10 ha of both areas in the
off season and do not suffer from water shortages by using water from the extstmg
' reservoirs and ponds in and around the schemes

Accordmg to the present croppmg pattern and practical irrigation for tobacco .
plantations in both scheme areas, irrigation water supply are carried out 3 times for
one (1) crop season, consisting of (i) the first irrigation in the end of January, (ii)
the second irrigation in February -and (iii) the third irrigation in the beginning of -
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* April. The water supply for the 3 times is carried out for about one (1) week each.

Based on this practical irrigation, practical water supply for the current tobacco
plantations could be estimated at about 300 m3/ha/day. o '

- Therefore, the irrigation water amount for the extension of tobacco plantation
area i.e 140 ha during each one (1) week, could be estimated at about 42,300
m3/day, equivalent to an irrigation water discharge of about 0.5 m3/sec.

The link canals have sufficient sections to convey these respective design
discharges.

1.2.4 Drainage Water Requirement

Drainage water requirement is computed under the condition of 3 consecutive
days rainfall and 3 days of drainage period.

The 3 consecutive days rainfall is adopted to calculate the probable rainfall
with a return period of 5 years by the Gumbel method based on the rainfall data of -
the past 25 years at the BKT Temiang hydrological station for Tasik Melati and the
rainfall data of 8 years at the LDG Perlis Utara hydrological station for Simpang
Geti. _ :

The probable 3 consecutive days rainfall in the respective Project areas are
estimated at 154 mm and 169 mm, and the design discharge of the drainage canals
are estimated at 6.5 litfsec/ha for the Tasik Melati and at 5.9 lit/sec/ha for the
Simpang Geti. : ' : '

1.2.5 Trrigation and Drainage Facilities

(1

)

3

The general lay out of the irrigation and draiﬁage development is shown in
DWG.1001. : S

Drainage area
" Proposed tobacco plantations in Tasik Mulati is 100 ha and plantation area is

concentrated in the central area of the scheme which has agriculture land of 232 ha.
In the Simpang Geti scheme. tobacco plantation is spread in the overall scheme

© area, and plantation area is 50 ha

. The catchment'a'rea of the drainage plots per one (1) main drain is designed to
range, from 20 ha to 40 ha in the Tasik Melati area, and 10 ha 10 20 ha in Sinpamg
Geti area. . . o . : R

Main drains are laid out at intervals of about 500 m in Tasik Melati and every
250 m in Simpang Geti. Drains are designed to have a gradient of 1/3,000 in both

. the scheme areas and a design discharge of 0.13 m3/sec to 0.26 m3/sec in Tasik

Melati area and 0.06 m3/sec to 0.12 m3/sec in Simpang Geti. -
Related structures to main drains

In accordance with the.layout of the main drains, 3 culvert are designed at the

- crossing points with the existing roads.

Reﬁébi_l'ita'ti_(.m' of theftr'i_buiahy_'of e Santan river

~ Since the ddwriétream reaches of the Saht_an river ti'ibilt_afy which are located

: just_'dbwr_l siream of _the Tasik Melati scheme are__a, meander out of the river course
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~ and have much sedlmentauon rehabtlttatlon of the tributary, such as short cut in the _
meandering sections of the existing river course, and widening of the river bottom,
and dredging of the sedimentation, are designed for a section of about 4 km.

(4) . Farm road

Farm roads located along the main drams are laid out w1th a total width of Sm
and laterite pavement of 3 m wide.

(5) Salient features of the Project facilities

Salient features of the facilities are as follows:

Tasik Melati Project
Irrigation area 232 ha (paddy 232 ha in the main.
- - season and tobacco 100 ha in the
- off season)
Drainage canal : 1.6 km of 3 new drains
Rehabilitation of the ' :
Santan river tributary - - 1km
Culvert 2 nos.
Farm road & '
Inspection road 1.6 km
Sim eti Project ' ' : _ _
- Irrigation area - 105 ha (paddy 105 ha in the main
o season and tobacco 50 ha in the off
: season)
Drainage canal o 1.6 km of 3 new drams
Culvert . o 1 no.
Farm road & '
Inspection road 1.6 km

1.2.6 Construction Plan

Mechanical construction methods will be apphed for the excavatlon of the
river and new drains.

- Main construction works will be the embankment of the farm road, and
" ingpection road and excavation of the main drain, and rehabilitation of the river..
The construction velume of these works is. estimated at about 6,900 m3 of
embankment and about 12 700 m3 of excavation.

Taking into consideration the construction volume, the construction schedule
is assumed at 4 months, consisting of 1 month for mobilisation, preparatory work,
and demobilisation periods, and 3 months for constructlon

1.3 -Esumate of Project Cost
1.3.1 'Unit'price Analysis
Unit prices of the respective works of lhe pl‘()]eCt are estlmated by rev1ew1ng'
the Government price schedule issued in 1993, using an annual inflation rate of. -

commodity issued by the Central Bank of Maiaysaa The unit pnces of these works
are estimated at 1994 pnce levels. :
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The updated unit prices of the respective works are shown in Table 3.1.3,

1.3.2 Estimate of Quantity

Based on the design mentionbd above, the quantities shown in Tables 3.1.4
to 3.1.5.are estimated.

1.3.2 Estimate of Construction Cost
The total construction cost, consisting of direct construction cost, land
acquisition cost, and physical contingency is estimated at about RM 400, 900 for

the Tasik Melati Project and at about RM 261, 000 for the Simpang Geti Project at
1994 price levels, shown below.

Physical contingency is estimated at 15 % of the direct construction cost.

Description =~ Cost (RM)
T. Melati S. Geti
. 1 Direct construction cost 180,973 82,618
2 Land acquisition . 165,600 153,600
3 Physical contingency - 27,147 12,392
4 Engineering cost. - 18,100 ' 8,270
5 _Administration cost 9,050 4,120
Total 400,870 261,000

The estimate of detailed costs are shown in Tables 3.1.3 to 3.1.5.

Com-s
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Table 3.1.4 Egtimate of Construction Cost (Tasik Melati)

E I_HE-__.' 9:

Work Rem Unit Quantity Unit Price{RM) Amount(RM)
Canai & Related Structures
Reinforced Concrete m3 2.6 516.3 1,360.3
‘Concrete Pipe dia. 300 m 13.2 67.9 895.3
- Subtotal 2,256.6
Inspection and Farm Road ) .
Stripping m3 852.5 . 3.1 2,642.8
Embamkment m3 3,410.0 17.0 £7.,970.0
Raterite m3 511.5 15.0 7.,672.5
Subtotal 68,285.3
Drainage & River Treatment -
Excavation m3 11,503.2 9.6 110,430.7
' Subtotal 110,430.7
. SUBTOTAL 180,872.6
Land Acquisition ha 1.7 100,000.0 165,600.0
Physical Contingency
{15 % of Subtotal) 27.145.9
Engineering Cost 18,097.3
{10 % of Subtetal) o
Administration cost 8,048.6
(5 % of Subtotal)
TOTAL 400,864.3



Table 3.1.5 Estimate of Cohstruction Cost (Simpang Geti)

Work ltem Unit Quarntity Unit Price(RM) Amount{BRM}
Canal & Related Structures : ‘
Relnforced Concrete m3 1.3 515.3 B880.2
GConcrete Pipe dia. 300 m 6.6 . 67.9 448.1

Subtotal . ) . ‘ 1,128.3
Inspection entd Farm Road ) S .
Stripping ) ma 880.0 : 3.1 2,728.0
Embamkment m3 3,520.0 17.0 59,840.0
“Raterite m3 528.0 15.0 7,920.0
Subtotal 70,488.0

Drainage & River Treatment

Excavation - m3 1,146.0 ' 9.6 11,0016

Subtotal _ - _ 11,001.6

- SUBTOTAL - §2,617.9

Land Acquisition ha 1.5 100,000.0 . -1563,600.0
Physical Contingency _ SR

{15 % of Subtotal) : : 12,392.7

Engineering Cost ' _ _ . .8,261.8
(10 % of Subtotal) : -

Administration cost . - : ' : 4,130.9
(5 % of Subtotal)

- TOTAL - . _ 261,003.3
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2
2.1

Kedawang Project (KH4 & 5) .

Present Condition

2.1.1 Pro_;ect Area

Both schemes are located in the Lembu and Ketapang river basins about 3 km
South from Langkawi airporl. The Project area extends from the small hilly area to
the coastal area. Agriculture land in the Project areas are substantially covered by
rainfed paddy fields totalling more than 200 ha in the Lembu Project area and more
than 100 ha in the Ketapang Project area. In the Lembu Project area, Iess than 50 ha
of paddy field are irrigated using return flow from other paddy fields located at a
higher elevation. The main water resources for the Projects are small rivers and
their tributaries

For 2 years from 1991 to 1992, 200 ha of paddy fields suffered from water

- shortages i in the off—season especially from October to November.

- 2.1.2 Trigation and Dramage Facilities

The Lembu Project area has a 31mple irrigation canal system consisting of a
small excavated pond, 3 off-take gate structures, and about 3 km of earth canals..
Exlstmg earth canals are functioning as irrigation canals and drains, Irrigation water
is currently collected as return flow from paddy fields in the upper reachses of the
Lembu stream area. The Lembu Pm]ect area is in the operation-and maintenance
stage under the State DID's supervision and the State DOA's agriculture extension
work. The DOA mtends to promote a crop diversification program in the Project
areas.

The Ketapang Project area have no ex1stmg 1mgauon facilities.

Access roads to both scheme areas are well maintained with asphalt
pavement, but farm roads are few and the ma}onty are not paved.

2 1. 3 Construcnon Matenals

_ According to local information and the survey results on construetlon
materials and equipment, local market prices of basic construction materials such as

. cement, reinforcement bars, PVC & steel pipes, etc. and heavy construction
- equipment are rather expenswe compared. with those in the Peninsular area, mamly

because of transportauon and the market scale of the islands,

2.2 The Pr0]ects

2.2.1 Background of the Pro_pect

The Government intends to develop agro-tourism on the island. ln line with

this; the Project area is being promoted by the DOA's crop diversification program.
- To assist the. DOA's crop diversification program and reinforce the-agro-tourism

development program, and improve water supply, the State DID also endorses the

' Pro_]ect

- 2. 2 2 Proposed nmgauon area -

At present the majonty of both areas are ramfed paddy ﬁelds and the planted
areas of paddy cultivation in the main séason are always varied dependmg on the
availability of water resources. :
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The total proposed irrigation areas of both the Projects are 180 ha which are
110 ha in the Lembu Project and 70 ha in the Ketapang project.

In this planning, the Lembu Project has 100 ha of paddy fields and 10 ha of
vegetable cultivation lands, and the Ketapang Project has 60 ha of paddy fields and
10 ha of vegetable cuitivations under the conditions of the drought year with a
return period of 5 years

The general layouts of the PrOJects are: shown in DGW 2001

2.2.3 Tmrigation Water Requirement

(1)

@

3)

Seasonal irrigation requirement of the main season paddy

Irrigation water requirement for the main season paddy is caleulated under the
conditions of the direct sowing planiing method following the procedure of MADA
report No. 86014, as shown in Fig. 3.2.1. Irrigation methods are designed as basin

irrigation. The seasonal irrigation water requlrement for paddy ﬁeld is estimated at
1,206 mm/4.5 months.

Seasonal irrigation requrrement of vegetables

The 1mgat10n walter requirement for vegetables is calculated based on the FAQ
Irrigation and Drainage Paper No. 24 and MARDI' s information on irrigation water

for vegetable cultlvauon usmg rain shelter and drrp/mlcro jet sprmkler irrigation
facﬂltles

Potential evapo transplrauon (ETo) is estlmated at 1 345 mm/year by the
modified Penman method, using meteorological data from the Langkawi airport
station. Potential evapo transpiration for vegetable cultivation is estimated at 90 % of
the above because of the a rain shelter uses.

Smce it will be dlfﬁcult to forecast selective type and kind of vegetables and
croppmg pattern, rather higher crop coefficients are assumed and the cropping
pattern is for all seasons. ' .

Effective rainfall for vegetable cultwatlon is also disregarded because of the use
of rain shelter facilities. -

Irrigation methods designed arc. dnp and/or micro jet sprmkler systems, and -
overall rrrrgatlon efficiency for vegetable cultrvatron is adopted at 85 %,

Seasonal irrigation water requlrements for vegetables are 1,210 mm/year. A
detailed calculation of i 1rr1gatron water requirements is descnbed in Table 3 2.5

Design 1mgat10n water requ1rement for fac1ht1es

Design 1rr1gat10n water requrrement for fac111t1es are calculated as the peak

irrigation water requirement. Peak irrigation water requirements for both Projects are

calculated at 1.34 lit / sec / ha for the main season paddy and 0.43 lit. / sec / ha for

.vegetables as shown in Table 3.2.1,

Design 1rr1gat10n water requirements for the 1mgat10n facilities are calculated as
follows, taking into consideration the irrigation method, the rotation of the 1mgat10n

. water supply, and desrgn condltlons of the facrlmes

m-13
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