- section will provide the basic infqrmatibnxiﬁ determining the
priority areas of protection from floods dealing in Annex VIII,
Study on Flood Mitigation Plan.

Fig. V.4.2 depicts seven districts of Kota Bharu, Tumpat,
Pasir Mas, Bachok, Machang, Tanah Merah and Kuala Krai 'in the
study area. These seven districts include 48 sub-districts, which
are the minimum unit to estimate flood damages. : o

4.3 Identification of Assets in the Probable Inundation Area

Assets vulnerable to floods are c¢lassified into two in the
probable inundation area; agricultural and non-agricultural
assets. Table V.4.1 shows the land use of the Kelantan State by
district as of 1988. Judging from this, major crops planted are
paddy, ‘oil palm, rubber and tobacco, sharing more than 80% of
total agricultural area, followed by coffee, maize, fruit and so
forth. ' - ' Lo s

Table V.4.2 shows the results of prediction by year 2010 for
the land use in the whole of the Kelantan State (refer to Section
3.4 of Annex IV, Socio-economy). Four major crops of paddy, oil
palm, rubber and tobacco are dominant by sharing 85% of total
agricultural area in year 2010. The crops to share remaining 15%
are vegetable, maize, fruit and so forth. Damages for the four
major crops of paddy, tobacco, oil palm and rubber are estimated
by counting acreage of them in the probable inundation area. On
the other hand, damages for other crops such as vegetable, maize,
fruit and so forth are estimated by multiplying the damage rate
of these crops to paddy, which is referred to past studies, by
the damage of paddy. The damage to livestocks is also estimated
by multiplying the damage rate of livestocks to crops, which is
referred to past studies. . Thus, a total damage: in the
agricultural assets is computed by adding all the damages
estimated above. '

On the other hand, items to be raised as non-agricultural
assets are residential houses including household effects,
industrial, commercial and service establishments including
building, equipment, inventory stocks, and public institutions
such as hospitals, schools, ‘mosques and government offices
including building and equipment. Furthermore, infrastructures
such as roads, bridges, irrigation facilities and so on are also
estimated as the assets vulnerable to floods. The acreage of four
major agricultural crops as well as the number of houses ‘and
establishment in the probable inundation area 'is summarized in
Table V.4.3.

4.2 Establishment of Asaet'DiStributibn.

The acreage and number of assets given in Table V.4.3 were
first of all measured and counted by one metre in elevation ‘using
1 to 25,000 scale topographic maps with a two-metre contour
interval newly contoured in this study. The aim of this work is
to grasp the relationship between the -area-depth-duration and
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distribution of assets. It  is noted that elevation reading of
assets by one nmetre was made by interpolating a two-metre contour
interval of the_tOpQgraphic maps.

‘Following are assuned for lneasurlng and counting the
dlstrlbutlon of assets:

- Since 1 to 25,000 scale topographic maps with a 15-metre
- ¢ontour interval are not contoured with a two-metre interval
in the areas for the 28 km long river stretches between
‘TPemangan -and XKuala Krai (refer to Chapter 3 of Annex I,

- Topographic Survey), the distribution of assets in these
areas is basically measured and counted by evenly dividing
the contoir' interval of 15-metre. However, some adjustments
are glven based on site survey. '

--The topographlc maps w1th a scale of 1 to 25,000 show the
acreage of paddy ‘and rubber. Since these maps were prepared
‘before 1967, ‘the acreage of paddy and rubber by each contour
in the preSent condition is estimated by multiplying the
increase rate of total acreage in a sub-district from 1967

"tO'present'by the acreage given by each contour in 1967.

- B sub—dlstrlct (refer to Fig. V.4.2) lS a winimum unit to
gsummarlze the acreage of assets.

- The planted areas of oil palm and tobacco are not shown on
the 1 to 25,000 scale topographic maps, since those were
rarely planted when the maps were prepared Since tobacco is
mainly cultivated together with paddy in the flat land and

. the plantation of oil palm spreads on the areas with

undulation like rubber, the distribution of tobacco and oil
‘palm by ground height is ‘assumed to proportion to that of
"paddy and . rubber by elevation in a sub-district,
regspectively.

- The distribution of industrial, commercial and service
“‘establishment and public institutions by ground height is
‘assumed to proportion to population or the number of

residential houses measured from the maps by elevatlon in a
‘sub- dlStrlct

4.5 'Prelimin&ry'-Study'(ni-SoCiokecondmic. Condition in the
Probable Inundation Area

The socio-economic activities in the probable inundation
area are in prosperity along the Kelantan River with four major
towns of Kota Bharu, Pasir Mas, Tanah Merah and Kuala Krai as a
centre of .activities, resulting in the concentration of
population in these four towns -including surrounding areas,
‘Economic activities in these urban areas include the industrial,
commercial and service sectors. The number of building and
establlshment in these sectors was already given by sub-district
or by river stretch 1n Table v.4.3.

"'On' the other hand, the rural areas in the probable
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inundation area are sparsely populated, and people in these rural
areas are engaged in agriculture. Main crops cultivated are.
represented by paddy, tobacco, rubber and oil palm. Paddy field
spreads over almost all the districts, but the coastal regions of
Kota Bharu, Tumpat, Pasir Mas and Bachok ~districts overwhelm
other districts in planting area. On the other hand, rubber and
oil palm are extensively planted in Pasir Mas district as well as
Machang, Tanah Merah and RKuala Krai districts in the upstream
areas of the Kelantan River, o :

4.5.1 Basic socio-economic conditions

- Population in the. probable inundation area was projected by
sub-district for the ‘period from present to year 2010 with an
interval of 5 years as given in Table V.4.4, while Tables V.4.5
and V.4.6 show the results . of projection for the population
“density and number of houses in the probable inundation area.

~The number of industrial, and commercial and service
establishments is forecasted as summarized in Tables V.4.7 and
' V.4.8 respectively, while social amenities such as medical,
educational, religious and administrative institutions are
estimated to increase as given in Table V.4.9 to Vv.4.12,
respectively. Further details are discussed in Annex 1V, Socio-
©COnNomy . o

4.5.2 Agro-economic conditions

The increase of cultivating and planting areas for four
major crops of paddy, tobacco, rubber and oil palm was projected
in the probable inundation area by sub-~district for the period
from present to year 2010 with an interval of 5 years as given in

4.6 Estimate of Present and Future Unit _Value of Assets and
Damage Rate o |

The unit value of assets and their damage rate are estimated
for assessing the flood damage of assets counted and measured in
the probable inundation area in a monetary term. The unit price
of assets is expressed in the price level of year 1988. The flood
damage rate is obtained from the relationship between water depth
and duration in flooding. _

4.6.1 Unit value of assets .
(1) Unit value for agricultural assets

Agricultural damages are classified into two losses; one is
the loss of yield of crops and the other is loss of. production
due to mortalities of créps by flood. The unit values. for the
yield of paddy, tobacco, rubber and oil palm are given in Tables
V.4.17 to V.4.20, respectively. The conversion rates of. 3.2 and
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8 5 ton/ha are applied to estimate the farm-gate prices of rice
and tobacco per hectare, respectively, while tha unit yield of
rubber and oil palm varies by age of trees,

The production cost of paddy is estimated at M$1,317
(=1,322.85 x 0.85 + 1,234.85 x 0.1 + 1,338.5 x 0.05) by taking
the weighted average of production costs varied by varieties and
- planting methods as given in Table V.4.21. The production cost of
tobacco is.-given in Table V.4.22. The accumulative production
costs of rubber and oil palm, which are perennial trees, consist
of initial and maintenance costs, which are estimated as given in
- Tables V.4.23 and V.4.24 respectively by assumlng the econonic
-llfe of 25 years for those trees.

(2) . Unit value for non-agricultural assets

_ The unit value of residential houses, and industrial,
commercial and service establishments, which are non-agricultural
assets, is estimated in Table V.4.25 by referring-to the results
of interview at the Department of Public Works (JKR), Kelantan.
Table V.4.26 shows the increase of unit value for the non-
agricultural assets by year 2010. :

4.6.2  Damage rate of assets

The damage rate for agricultural and non-agricultural
damages was estimated by referring to the past studies in
Malaysia. Tables V.4.27 and V.4.28 show the damage rate of paddy
and tobacco, while the damage rates for rubber and oil palm
"include not only the ones for production losses, but also for
yield losses. Tables V,4.29 ‘and V.4.30 show the damage rates for
the yleld and production of rubber and oil palm including unit
values. It is noted that the damage rates for rubber and oil palm
are referred to the monitoring survey of damages for 1982-83 and
February/March 1984-floocds occurred in the Batu Pahat River basin
of the Johor State under Western Johor Agricultural Development
Project.. : :

The damage'rate of nonmagricultural assets is estimated as
‘given in Table V.4.31 by referring to National Water Resources
Study, Malaysia and Regional Water Resources Study of South
Johor. - _
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5.  PROBABLE FLOOD DAMAGE

5.1 Inundation Area - Flood Water Level - Flooding Duration
Relationship - ' L .

The "inundation area, flood water level and flooding duration
of 1967, 1983 and 1986-pattern flood were confirmed based on site
interview by referring to the respective flood reéports for
estimating probable flood damages. The inundated area of 1986~
pattern flood with a 3-year return period, extended to 510 km* as
delineated 'in Fig.Vv.5.1, whilst 870 km“ for the 1983-pattern
flood w%}h a 1l3-year return period as given in Fig.Vv.5.2 and -
1,050 km* for the 1967-pattern flood with a 50-year return period
as given in Fig.Vv.5.3.

Table V.5.1 summarizes the estimate for the flood water
level and flooding duration of three selected floods. Flood water
level was estimated by adding the ground level read from the 1 to.
6,360 scale topographic maps to the flood water depth obtained
from site interview and respective flood reports. R

The flooding duration was also determined based on the
flooding duration obtained from site interview and respective .
flood reports. o S

5.2 Probable Flocd Damage

5.2.1 1Items to evaluate the damage

Probable flood damage of 1967, 1983 ahd‘lQBG—flood was
evaluated on the following three items; that is; S : :

(i) Agricultural damage

In the State of Kelantan, the areas of crops planted with:
the seasonal variation are for paddy and tobacco. Shown in
Fig.v.5.4 are the cropping calendar of paddy and tobacco
apd the frequency of flood peak -discharges beyond 5,000
m”/sec at Guillemard Bridge. Since the relatively high
flood frequency of 72% was recorded on December, the
- damages of paddy and tobacco ‘are assumed on the basis of
the area planted on December. As for the planted areas of
rubber and oil palm, they are constant throughout the year.

The damages for other crops except above major crops were
evaluated multiplying the rate of damages of other crops to
the damages of paddy. The rate of damages of other crops
was estimated at 20% on an arithmetric average from the

records in the flood reports as enumerated below:
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(ii)

(iii)

( Unit:thousand M$)

ot R R i SO L G A W T P TS SR S A0 KAD EAD SO 3 dA I A EE L A o3 AR e A sk B e ok A e K S 0O S M el € R S A A

1967~flood 1982-flood 1986-flood
Paddy 13,762 182 631
Tobacco - - 40
Rubber 7.5 3.6 5
Cil Palm - - 7
Others _ 574 65 118
Others/Paddy 4% 36% 19%

P G AR e W e GRS S (e M M MY Bt SO R AL i N L PGS MY R L A L SR S L S S e L S W R RCU AL WY CIN Aok A T OO G Y e A e e

Remarks : A price level is set at recorded year.

Whilst the'damages of livestocks were evaluated based on
those magnitudes recorded in the flood reports taking the
probability of flood into considerations as given in Table
v.5#3.

Non-agricultural damage

The damage of infrastructures such as roads, bridges,
irrigation facilities, electric power facilities, water
supply facilities and other public facilities was evaluated
at the ratio of 30% to the damages of houses and buildings
considering the following condition:

Shown in Table V.2.6 are the recorded damages of
infrastructures in the flood reports. These values,
however, do not correspond to the magnitudes of recorded
floods. Furthermore, the recorded damage does not cover the
full range of flood damage. Whilst the in-depth survey of
flood damage carried out in past in and around the Kelantan
River basin as given in Table V.5.4 shows the ratio of
damage to the infrastructures ranging from 30% to 50%. In
this Study, the ratio of 30% in minimum was adopted.

Indirect damage

As well as the evaluation of non-agricultural damage, the
indirect damage such as the suspension of production,
trade, tramnsportation and communications, and costs for
rescue and relief activities was evaluated on the basis of
the in-depth survey of flood damage as given in Table
V.5.4. The ratio of 30% on an average to the direct damage
was regarded as the indirect damage.

5.2.2 Probable flood damage

Submerged assets and flood damages at a price level of 1988

- for the magnitude of selected floods were estimated as given in
- Tables V.5.5 and V.5.6 under the aforementioned assumptions
respectively. The probable flood damages for various return
periods of 5, 10, 15 and 20 years were interpolated on the basis
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of the relationship between the damages of selected floods and
thier return periods. Since none of damage is caused by the flood
with the probability of once in two years, the annual mean flood
damage exceeding the level of 2-year probability was estimated
under the socio-economic conditions in 1988 as given in Table
V.5.7. The probable flood damage was estimated to be 243 million
M$ for a scale of 50-yeaxr return period. '
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Table V.2.1 List of Flood Reports

T B2 W G A B PO ey BB i B PR R el ol e SRS S W A P WAy o g ATD i R4 AR BR O 4RSSy e vz ok e Y T SR T K A BT S Al L G2 o e e W i e et A EIA e G WO R e
s - v

‘calender Annual Max. Discharge

Yeax at Guillemaxd Bridge Flood Report Remarks
' {cms) :

Tiess . 6,170 Dec.1965/7an.1986
1966 | 16,000 Jan.1967 ** 50-~-year xreturn
1967 8,280 period
1968 1,700
1969 6,650 Nov.1969
1970 8,800
1971 5,550
1972 10,260
1973, 11,130 "~ Dec.1973
1974 | 4,490 Dec.1974/Jan.1975
1975 5,247
1976 2,610
1977 2,525
1978 '3,291
1979 10,400
1980 1,711
1981 2,028 Nov./Dec.1981
1982 7,172 Dec.1982
1983 12,007 Dec.1983 13-year return

: period
1984 7,744 Dec,1984
1985 1,722
.1986 | | 6,901 No?./Dec.lQBG 3-year return
: : period

- Source: Flood Report, DID/Kelantan
Note: * Flood Report, Dec.1965/Jan.1966 is the first compilation.

** Flood Report of Jan.l1967-flood compiles the flood event
from Dec.1966 to Jan.1967.
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Table V.2.2 Inundation Area by January 1967 Flood

oy e by A A} Gem A A AT} AL TS R S VR STE Wi CER Y M o i A M e e e e Al A e s EOm o Wy (e g e i e kA Ae SR A e e e e S S G A o Gt v SR e g

Administrative Inundation
District Area {sq.km) Area (sq.km) (%)
(1) (2) (2)/(1y
Kota Bharu  402.4 383 905
Tumpat 181.3 © 177 98
Pasir Mas 645.2 _ 609 . 94
Bachok 278.9 271 | 97
pasir Puteh  425.6 404 o5
Machang 530.2 - - -
Tanah Merah 798.4 : - _ -
Kuala Krai  2,273.1 - -
Jeli 1,324.1 ' - -

Gua Musang 8,180.9 - -

TR ETE = R T TR T T T T T W TR P TR T -y = T o o . o o oy ? . P T =P T Ty TR S Y Tk A T o 7 oy b ey b ok ot e o

T Y3 P S T T T e e e T e T e e e e g R ey ey o T R e R W ST M T . e AR T T W= M W T e W FYR T WeT Y T T e

Source: Flood Report - January 1967 flood DID/Kelantan

Note: Inundation areas shown in the above table are
assumed on basis of the flood map of Jan.1967-
flood.
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Table V.2.6 Actual Flood Damage Records by Jan. 1967,
' Dec. 1983 and Dec. 1986 Floods

..-....——.u.....-..a.......__..m...-.-...—---......_...,....,..._..,..._._,n.....-.mmu_..._-..._o_....__..-_..z..m-..-.u.-.m_-nn-..-.n.-'.....a.-.....,.._

Item e
Jan. 1967 Dec., 1983 Dec. 1986
Inundation Evacuees (persons) 125,000 29,108 4,757,
Agriculture - _
Paddy . 13,762 2,376 631
Tobacco ? - ? 40
Rubber ' 8 154 5
Fruits 37 1069 : ?
Vegetable 328 394 88
Others 208 466 : 37
Livestock _ ? . 435 7
Sub-total _ 14,343 3,934 801
Non-~-Agricultural : .
Residential House ? 963 ?
Public Building . 410 0?7 L7
Road/Bridge 1,516 6,453 5,176
Railways B ? : * ?
Irrigation Facilit ? Lk o7
Electricity/Teleco 86 o 120
Water supply ' ? * . ?
Sub-total 2,012 7,416 5,296
Total 16,355 11,350 ' 6,096

T o o e e e T i e et e 72t i o 7 =2 Y 1t M o ok 2 e B o L P G B e oy b e At S o 20m B St Ak e ot B e e

Source: Flood Reports, Jan. 1967, Dec. 1983, Dec. 1986 DID/Kelantan

Note: -Damage values shown in the above table are indicated at price
level of each year. " :
-Damage values in the parentheses indicate the grand total of
flood damage reported in the Flood Report of Jan. '1967-flood.
* Included in the damage to road/bridge above. '
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Table V.4.4 Poﬁnlation Forecast in the
Probable Inundation Area, Kelantan

{Unit : persons)

B Sk i e B 400 GAK TR RS T e T U i s T o R P Ak Tt ey e O S b e i A g & e G Yad o gy e 7t L e oy Sk £ 4 AR i P 1 S Rk o YR ot AR R Ay i ek o Tt G

Administrative Division 1988 2000 2005 2010
Kota Bharu Badang . 24,655 34,337 3%,439 45,073
Bandar Kota Bharu 41,869 58,652 66,976 76,099
Kota - ' 27,801 40,094 46,343 53,298
Panii 51,402 74,999 87,110 100,671
Kemumin 22,338 31,658 36,328 41,478
‘fandang 56,654 83,628 97,603 113,344
Banggu _ 16,131 22,351 25,410 28,743
‘Beta : 8,524 10,761 11,769 12,807
- Kadok 14,962 19,627 21,811 24,117
Limbat : 7,001 8,379 8,962 9,538
Pangkal Kalong 31,759 51,337 §2,235 75,069
Pendek : 13,133 17,166 19,047 21,028
Peringat 16,023 19,946 21,357 22,753
Salor 9,985 11,571 12,211 12,822
Sering 15,158 18,680 20,225 21,788
Sub-total 357,995 503,186 576,826 658,629
Bachok ‘Bekelam _ : 7,720 8,271 8,447 §,584
s : Gunang Timox 5,838 7,188 7,766 8,348
_Gunong Barat 5,423 6,515 6,980 7,441
Perupok ) _ 15,143 17,356 18,231 19,054
‘Repek ' 7,110 8,367 8,886 9,391
- Mentuan 18,395 24,428 27,285 30,324
Ty . Pauh 6,460 9,218 9,016 9,842
Sub-total 66,089 80,343 86,611 92,984
Tumpat . Jal Pesar 9,860 i1,880 12,742 13,598
‘Kebakat - 11,539 14,358 15,609 16,884
pPengkalan Kubor ) 11,586 15,721 17,711 19,854
Sg.Pinang . 14,763 16,589 . 17,284 17,918
Terbok 12,5098 15,757 17,217 18,718
Tumpat 17,029 17,464 17,515 17,478
Wakaf Bharu 23,248 31,136 34,901 38,926
Sub-total 100,544 122,905 132,979 143,377
Pasir Mas © Alor Pasir 2,394 2,815 2,989 3,158
: ~Bunut: Sysu 12,295 - 14,030 14,711 15,348
~ Chetok . 10,609 12,349 13,057 13,737
‘Gual Periok . 3,857 4,068 4,128 4,167
Kangkong - 7,981 9,155 9,620 10,058
Kuala Lemal 2,453 3,031 3,286 3,545
XKubang Gadong 12,736 15,774 17,114 18,476
Kubang Sepat 11,911 14,393 15,457 16,517
Pasir Mas 23,145 28,430 30,740 33,072
Sub-total . 87,1381 104,043 111,101 118,076
Machang Labok . 4,650 5,034 5,164 5,270
Panyit . _ 437 482 . 498 513
Pulai Chondong _ 3,686 4,112 4,271 4,414
‘Pang.Meleret ' 5,158 5,373 5,424 5,448
. Temangan 5,255 5,480 5,535 5,563
Ulu Sat 2,361 3,072 3,402 3,749
- Sub-total 21,548 23,553 24,294 24,956
Tanah Merah . Kusial . 26,975 34,421 37,812 41,330
i Ulu Kusial 11,246 13,488 14,440 15,380
Sokor 2,869 3,783 4,213 4,668
. _ . Sub-total 41,090 51,692 56,465 61,379
- Kuala Krai ‘Batu Mengkebang 48,4238 70,403 81,143 93,054
7 _ Sub-total . 48,438 70,403 81,143 93,054
Total _ 723,085 956,125 1,069,419 1,192,455

e o’ S, R e ot o e M i e v i e TER Bt S BN o s S R M A Y A e e R Mk ik S A o 0 L AR A/ ) oy o U 1 s 8 B v e 8 A0 ek A i S A T k. S 08 S e

Sourcess Sth. Malaysia Plan for Kelantan and Population Census,
1970 and 1980
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Table V.4.5 Population Density Forecast ih the
Probable Inundation Area, Kelantan

{Unit 3 persons/sq km)

- At G G R D R i A B 74 e g o o e b b - 14 At A A ] N A i L A L AN AL PN e 0 S A AR R Y T T e P 20 oy e i Sl L G b S8 e LS T S

Administrative Division 1988 2000 20058 2010
Kota Bharu Badang ‘ 826 1,157 1,321 1;501
Bandar Kota Bharu 3,852 5,396 6,162 - 7,002
Kota - 1,629 2,349 2,715 3,122
Panji R ©2,093 - 3,084 3,547 4,059
Kemimin 994 1,408 1,616 1,:845
Lundang .. 2,664 3,932 4,58% 5,329
Banggu 524 727 826 934
Beta - : 366 462 ‘506 551 .
. Kadok . 527 691 768 849
Limbat . 406 486 520 554
‘Pangkal Kalong . 479 774 - 939 -~ 1,133
Pendek 585 765 849 938
Peringat 381 458 490 522
Salor 459 532 561 589
Sering 665 820 887 955
Average 1,097 1,536 ‘1,753 1,992
Bachok Bekelam 323 346 - 353 358
Gunong Timor 544 667 721 775
Gunong- Barat 854 . 1,026 1,089 1,172
" Perupok : 871 ‘9989 - 1,049 1,096
Repek : 531 624 663 : 701
Mentuan 461 612 o pB4 761
Tg.Pauh . : 407 518 568 620
Average _ 570 685 734 783
Tumpat ~Jal Besar 294 354 . 380 406
Kebakat 752 936 1,018 1,102
Pengkalan Kubor 1,479 2,005 2,259 2,532
Sg.Pinang 7 486 546 "~ 569 590
Terbok . 467 589 644 701
Tumpat 689 707 709 707
- Wakaf Bharu _ "910 1,219 - 1,366 1,523
Average ' 725 g08 992 1,080
Pasir Mas "Alor Pasir 449 528 . - 561 592
’ Bunut Susu 324 370 388 405
. Chetok ' : 257 299 ~ 316 <333
Gual Periok - 708 T46" - 157 765
Kangkong 280 321 C 337 352
Kuala Lemal 155 192 208 225
Kubang Gadong. 113 140 ‘152 - 164
Kubang Sepat ' 529 640 ' 687 734
Pasir Mas 1,165 1,432 - 1,548 1,665
Average ‘442 -519 ©- 551 - 582
Machang Labok . 141 152 156 159
Panyit 234 258 267 . 274
Pulai Chondong 158 178 ‘ 183 189
Pang.Meleret 158 165 .- 166 167
Temangan . 322 336 - .-~ 339 341
Ulu Sat : 596 776 859 947
Average 268 310 - 328 346
Tanah Merah Kusial ) ‘ 684 873 ‘959 1,048
Ulu Kusial ' 606 726 778 . 828
Sokor o ’ © 258 T 341 _ 380 . 421
Average ‘ 516 647 705 766
Kuala Krai Batu Mengkebang © 978 1,401 . 1,614 1,851
Average ) 978 1,401 1,614 21,851
‘Average . ' 657 _ a58 954 1,057 .

Sources: 5th Malaysia Plan_for.Kelantah,
Population Cerisus 1970 & 1980,
and Agricultural Development.
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Table V.4.,6 Forecast of Number of Houses in the
Probable Inundation Axea, Kelantan

. (Unit: Nos)
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Administrative Division . 1988 2000 2005 2010
Kota  Bharu  Badang 4,308 6,035 6,692 7,871
Bandar Xota Bharu 7,337 0 10,250 13,704 - 13,364

Kota 4,858 7,006 8,099 9,363

Panii . : 8,982 13,106 15,222 17,680

: Kemuin - 3,904 5,532 6,368 7,330

~Lnandang 9,900 14,614 17,456 13,905

" Banggu : 3,047 4,222 4,800 5,457

Beata : 1,610 2,033 2,223 2,431

Kadok _ 2,826 3,708 4,120 4,578

Limbat 1,322 1,583 1,693 1,811

Pangkal Kalong 5,999 9,698 11,757 14,253

- Pendek 2,481 3,243 3,598 3,992

Peringat 3,140 3,768 - 4,035 4,321

Salor D 1,888 2,186 2,307 2,435

. Sering 2,863 ‘3,529 3,821 4,137

Sub~total’ 64,443 90,513 103,895 118,928

Bachok Bakalam L 1,458 1,562 1,596 1,631
Guneng Timor 1,103 1,352 1,461 1,577

Gunong Barat 1,024 1,230 1,318 1,412

Perupok 2,861 3,279 3,444 3,617

Repek _ 1,343 1,587 1,686. 1,791

Mentuan 3,475 4,615 6,164 8,233

- Tg.Pauh 1,220 1,552 1,703 1,869

" Sub~total 12,484 15,177 17,371 20,129

Tumpat - Jal Besar - 1,863 2,244 2,407 2,582
" Kebakat 2,180 2,712 2,949 3,207

Pengkalan Kubor 2,190 2,969 3,345 - 3,769

. 8g.Pinang 2,789 3,134 3,265 3,401

- Texrbok 2,363 2,977 3,252 . 3,552

Tumpat 3,127 3,299 3;309 3,319

Wakaf Bharu 4,392 5,882 6,593 7,390

Sub-total - 18,904 23,217 25,120 27,220

‘Pasir Mas ‘Alor Pasir ' 451 531 564 599
: Bunut Susu 2,323 2,650 2,779 2,914
Chetok 2,003 2,332 2,465 2,606

Gual Periock 692 730 741 752

-Kangkong 1,509 1,731 1,819 1,912

Kuala Lemal 463 - 572 - 620 672

Kubang Gadong 2,405 2,978 3,231 3,506

‘Kubang Sepat ' 2,250 2,719 12,820 3,138

Pasir Mas 4,372 5,371 5,807 6,278

Sub-~total 16,468 19,613 20,946 22,376

Machang - “Labok 8 : 878 950 974 999
pPanyit 83 92 95 : 98

“Pulail Chondonyg 697 778 808 839

Pang.Meleret 574 1,015 1,024 1,034

. Temangan _ 993 1,036 . 1,046 1,057

o Ulu Sat 450 585 648 717

Sub-total 4,075 4,455 - 4,595 4,743

Tanah Merah °. Kusial - 5,086 6,502 7,149 7,861
Ulu Kusial 2,123 2,547 2,727 2,919

" Sekor ' . 542 715 796 887

" Sub-total 7,761 9,764 10,672 11,667

Kuala Krai . Batu Mengkebang "9,150 13,102 15,101 17,405
A - Sub-total 9,150 13,102 15,101 17,405
Total : ) 133,285 175,841 197,500 222,468

o B P L g W ik oy D b e R L WA U3 e S WY (et S P MM S D T U e T ot e i ey e e e TS A oyt oy p oy e ey ¥ o et Rk ey o o e ki o B Y s ey B

Sources: Housinngensus‘l9BO:& Kota Bharu Urban Development Studies
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Table V.4.7

Kota Bharu

Bachok

Tumpat

Pasir Mas

Machang

Tanah Merah

Xuala Krai

Sources: SEPU, MPKB & Kelantan Development Statistics, 1987
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Bandar Kota Bharu

Kota
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Kemumin
Lundang
Banggu
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Kadok
Limbat _
Pangkal Kalong
Pendek
Peringat
Salor
Sering

- Sub-total

Bekelam
Gunong Timor

" Gunong Barat

Perupok
Repek
Mentuan
Tg.Pauh
Sub~-total -

Jal Besar

Kebakat _
Pengkalan Kubor
Sg.Pinang
Terbok

Tumpat

Wakaf Bharu
Sub-total

Alor Pasir.

Bunudt Susu
Chetok

Gual Periock
Kangkong
Kuala Lemal.
Kubang Gadong

Kubang Sepat

Pasir Mas
Sub-~total

Labok

Panyit

Pulai Chondong
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Sub-total

Kusial
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Sub~total

Batu Mengkebang
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Table V.4.8 Forecdst of Number of Commercial & Service Establishments
in the Probable Inundation Area, Kelantan

{Unit: Nos)
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Administrative Division 1988 2000 2005 2010
Kota Bhaxru Badang 329 460 526 601
Bandar Xota Bharu 558 782 893 1,020
Kota 371 535 618 714
Panii 685 1,000 1,162 1,350
Kemumin 298 422 - 484 555
Lundang 755 1,115 1,300 1,518
Bangqu 1109 151 172 196
Beta- 58 73 80 es
- Kadok 101 133 147 162
Limbat ' 47 - 57 81 . 65
Pangkal Kalong 215 347 421 511
-Pendek 29 116 129 143
Peringat 112 135 144 154
Saloxr 67 78 83 g8
Sering 102 126 137 149
‘Sub-total 3,896 5,530 6,358 7,315
Bachok Bekelam _ 52 56 57 58
Guneng Timor ' 24 : 29 32 34
Gunong Barat 36 43 : 46 4%
.Perupok 102 117 123 129
- ‘Repek: 62 73 78 83
Mentuan 124 165 184 205
" Tg.Pauh 44 56 - 61 66
Sub-total 144 539 580 . 625
Tumpat Jal Besar 67 80 - 86 92
- Kebakat . .78 97 105 114
Pengkalan Kubor 74 -100 113 127
Sg.Pinang 100 112 ©117 122
Terbok ) 85 - 106 116 127
Timpat 110 113 113 113
Wakaf Bharu 157 210 236 265
Sub-total- 671 818 886 960
Pasir Mas Alox Pasir 9 11 11 12
Bunut Susu . . 83 95 99 103
‘Chetok 83 97 102 107
Gual Periok 20 21 - 22 22
Kangkong: 82 94 86 79
" Kuala Lemal 60 74 65 58
Kubang Gadong 86 107 116 125
Kabang Sepat §0 97 104 112
" Pasir Mas . 156" 192 208 225
“-Sub-total 659 788 813 543
Machang Labok 25 217 28 28
Panyit 3 3 3 4
Pulai Chondong 70 78 92 109
Pang.Meleret 39 S 40 40 40
Temangan 31 33 - 33 33
Ulu Sat 8 10 12 13
* Sub-total 176 191 208 226
Tanah Merah =~ Kusial 219 280 306 336
Ulu - Kusial 54 65 69 74
Sokor ' 24 31 35 39
-Sub~total 297 " 376 411 449
Kuala Krai Batu Mengkebang 364 521 600 691
' " Sub-total 364 521 600 691
Total 6,507 B,762 9,855 13,110

s S b S 2 P 0 o P . £ Rt o7 St ek e v i O L (kR iy T S A A W G G P B S o B e e T o oy (P e B0 ks L Wk s R L ke S 0 O e

Sources: MPRB, SEPU & Kota Bharu Urban Development Studies
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"Table V.4.9 Forecast of Number of Medical . Institutions
in the Prébable Inundatlon Area,; Kelantan

{Unit: Nos)
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Kota Bharu Badang
Bandar Kota Bharu
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 Source: Public Works Departmeht (JKR), Kelantan '
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Table V.4.10 Forecast of Number of Educational Institutions
in the Probable Inundation Area, Kelantan

{Unit: Nos
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Admlnistratlve Division 1988
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Kota Bharu
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© Limbat
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Repek
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-Sub total

--Kebakat .

Bunut Susu

* Kangkong
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- Sub-total
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Table V.4.11 Forecast of Number of Religious Institutions
- in the Probable Inundation:Area, Kelantan

(Unit Nos)
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Kota Bharm Badang
Bandar Kota Bharu 1
Kota

- Panii : 1
Kenumin
Lundang-
Bangqu
Beta
Kadok
Limbat
Pangkal. Kalong
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Sering
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Kuala Krai Batu Mengkebang C '
Sub~total . _ 25 36 42 : 49
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Source: Religious Department, Kelantan -
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Table V.4.12 TForecast of Number of Administrative Institutions
“in the Probable Inundation Area, Kelantan

(Unit: Nog)
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Kota Bharu -  Badang 9 12 15 19
Bandar Kota Bharu 15 24 27 30
Kota. 12 15 ' 18 22

- Panji _ 21 30 33 36
© Kemumin 9 12 15 19
- Lundang ° 21 33 36 ‘39
Banggu '
Beta
Kadok
Limbat
-Panﬁkal Kalong-
Pen
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‘Sering .
Sub-total
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Source: Public Works Department (JKR), Kelantan
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Table V.4.13. Forecast of Paddy Acreage in the
probable Inundation Area, Kelantan

(Unit: ha)

u--“w._—-au-..mww"mmu—u.-—mn..—--.-—_-_.u_—.a..-—...---..nu—»u»uu-.—_-.n..-.-qu-—..——-“p-.qm..uu——--

Administrative Division 1988 2000 2005 2010
Kota Bharu’ Badang 339 368 379 391
Bandar Kota Bhaxru 0 0 0 0
Kota : - 365 396 409 421
panji : 673 730 . 753 777
Kemumin 604 655 676 697
Lundang o 711 771 © 196 821
Banggu 1,263 1,369 1,414 - 1,458
Beta 1,170 1,269 1,316 ‘1,351
Kadok 1,505 1,632 1,685 1,737
Limbat 580 . 629 549 670
Pangkal Kalong 1,725 -1,870 1,931 1,991
Pendek 1,180 1,279 1,321 1,362
Peringat 1,930 2,093 2,160 2,228
Salor © 1,105 1,198 1,237 1,276
Sering 406 440 454 469
Sub-total - "~ 13,556 14,697 15,173 15,649
Bachok Bekelam 1,355 1,469 1,517 1,564
Gunong Timox 255 276 285 294
Gunong Barat : 756 8§20 846 - 873
Perupok 682 ‘739 763 787
Repek _ 575 623 . 644 664
- Mentuan 1,570 1,702 1,757 1,812
Tg.Pauh 603 654 675 696
Sub-total 5,796 6,284 6,487 = 6,691
Tumpat . Jal Besar 1,620 1,756 1,813 1,870
Kebakat : 730 791 817 843
Pengkalan Kubor 257 279 --288 - 297
Sg.Pinang 572 620 ' 640 660
Terbok 1,315 1,426 1,472 1,518
Tumpat 1,138 1,234 1,274 1,314
Wakaf Bharu 875 ‘949 979 . 1,010
Sub-total _ 6,507 7,085 7,283 7,512
Pasir Mas Alor Pasir i8% 205 . 212 218
Bunut Susu 1,920 2,082 2,149 2,216
Chetok 1,554 1,685 ©1,739 .. 1,794
Gual Periock 354 384 - 396 409
Kangkong 2,991 3,243 3,348 - - 3,453
Xuala Lemal 762 826 853 . 880
Kubang Gadong 1,057 1,146 1,183 1,220
Kubang Sepat 940 1,019 1,052 1,085
Pasir Mas 1,145 ‘1,241 1,282 - 1,322
Sub~total 10,912 11,831 12,214 12,597
Machang _ Labok 242 - 242 242 242
Panyit 122 122 122 122
Pulai Chondong 810 810 - 810 : 810
Pang.Meleret ' 992 992 992 : 992
Temarngan 91 91 91 - 91
Ulu Sat 86 86 86 86
Sub-~total 2,343 2,343 2,343 - 2,343
Tanah Merah  Kusial _ . 1,114 1,114 1,114 . - 1,114
Ulu Kusial . 1,404 1,404 1,404 . . 1,404
Sokor - 56 .. 56 -1 - ‘58
Sub~total 2,574 2,574 2,574 2,574
- Kuala Krai Batu Mengkebang 207 207 207 207
Sub-total 207 207 - 207 207
Total 41,895 44,991 46,282 47,572
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Source: Agricultural Department and KADA, Kelantan
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Table V.4.14 Forecast of Tobacco Acreage in the
Probable Inundation Area, Kelantan

(Unit: ha)

Administrative Division 1958 : 2000 2005 2010
Xota Bharu Badang 32 32 32 32
Banday Kota Bharu - - - -

‘Kota - - - -

Panji ‘ 23 23 23 23

‘Kemumin 66 66 66 66

~Lundang - - - -

Banggu 3 3 3

‘Beta - - - -

“Kadak - - - - -

Limbat - - - -

Pangkal Kalong 51 51 51 51

" Péndek ' 8 8 8 8

Pexringat 3 3 3 3

Salox ' - - - -

Sering - 48 48 43 48

"Sub-total 234 234 234 234

Bachok Bekelam ' 35 ' 35 35 1)
Gunong Timor 30 30 30 30

-Gunong Barat 4 4 3 4

“Perupok ' 619 619 619 619

‘Repek 246 248 246 246

Hentuan 906 906 ‘908 906

g, Pauh ‘ 379 318 379 373

Sub-total 2,219 2,219 2,219 2,219

Tumpat Jal Besar 122 122 122 122
' Kebakat 73 73 .73 73
Pengkalan Kubor 36 36 36 - 36

Sg.Pinang S3r 31 31 31

Terbok 133 133 - 133 133

Tumpat 188 188 188 188

-Wakaf Bharu : D 5 % . 11 . 11 11

Sub-total 594 594 594 . 594

Pasir Mas ‘Alor Pasir 124 124 . - 124 124
' Bunut Susu 10 10 10 10
Chetok ' 339 330 330 33¢

Gual Periock 265 265 265 265

"Kangkong 110 11¢ 110 110
Kuala Demal 223 223 223 223

Kubang Gadong 171 171 171 171
"Kubang Sepat ‘38 38 38 - 38
Pagsir Mas - - - -
- Sub~total . 1,271 1,271 1,271 1,271
Machang ‘Labok . . 12 i2 12 12
Panyit _ 1 1 1 1
-Pulai Chondong 53 53 53 53
-Pang.Meleret - - - -

Temangan 4 4 4 4
“Ulu Sat 3 3 3 3
" Sub-total ‘ 73 73 73 73

Tanah Merah  Kusial 97 - 87 - a7 97
Ulu.Kusial 19 19 18 19
- Sokor: - - . - _ -

‘Sub-total - 116 116 116 1156
‘Kuala Krai . Batu Mengkebang : 3 3 3 3
o ~8Sub-total ) 3 3 3 3
Total 4,510 4,510 4,510 4,510

Ak . UL et WA TS Tk 22 WY Sk TR Tt T ik Sk R o e P i S o i . f A ot A A et B PR ek At ok e AR O M Al TSt T T B0 TSR T T K et o

Source: National Tobacco Board, Kelantan
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Table V.4.15 Forecast of Rubber Acneage in the
Probable Inundation Area, Kelantan

- {(Unit: ha)
Administrative Division 1988 2000 2005 2010
Kota Bharu .Badang 32 35 - 36 37
Bandar Kota Bharu 30 33 34 35
Kota 405 443 459 476
Panji 272 298 308 3i8
Kemumin 4 4 - 4 4
Lundang 414 452 468 485
Banggu 601 657 .. 680 704
Beta - 512 559 579 600
Kadok 603 659 683 708
Limbat _ 476 520 539 559
Pangkal XKalong 2,128 2,325 2 408 - 2,494
Pendek 420 459 475 492
Peringat . 1,088 1,189 1,231 .1,274
Salor ‘183 200 207 214
Sexring 74 . 81 84 87
Sub-total = 7,242 7,914 8,195 8,486
Bachok Bekelam 175 192 198 204
Gunong Timor . 255 278 .- 288 . 299
Gunong Barat ' ' 125 137 .. 142 147
Perupok 21 23 . .23 . 23
Repek 39 43 c 44 45
Mertuan 30 - 33 —— 35
Tg.Pauh 25 27 28 .29
Sub-total 670 733 : 757 782
Tumpat Jal Besar a8 42 43 44
Kebakat 20 22 . . 22 22
Pengkalan Kubor 1t 12 o 12 12
. Sg.Pinang 42 486 . . 48 . 50
Terbok : - 23 26 27 - 28
Tumpat : 1 -1 1 R
wakaf Bharu 270 285 305 315
Sub-total 405 444 458 . 472
Pasir Mas Alor Pasir 117 128 132 137
Bunut Susu _ 407 445 461 478
Chetok 1,583 - 1,730 . l 791 1,855
Gual Periok 121 132 - - 137 142
Kangkong 572 625 . 647 670
Kuala Lemal 195 213 '-221 229
Kubang Gadong 406 443 - 459 476
Kubang Sepat 226 247 256 265
. Pasir Mas 142 185 - 161 (167
Sub-total " 3,769 4,118 4,265 4,417
Machang Labok 437 477 . . 494 : 512
Panyit : 32 35 1 37
Pulai Chondong 602 658 681 705.
Pang.Meleret 147 488 . 5086 . 524
Temangan 981 1,072 . 1,110 1,149
Ulu Sat 90 99 i02 106
_ Sub-total 2,589 2,829 © 2,929 3,033
Tanah Merah  Kusial 1,364 1,491 1,543 1,598
Ula Kusial B 288 315 - 326 337
Sckor 1,937 2,117 2,191 2,268
Sub-total 3,589 3,922 4,060 4,203
Kuala Krai Batu Mengkebang 3,305 3,612 3,739 3,811
Sub-total : 3,305 3,612 3,739 3,871
Total 21,569 23,571 24,404 25,266

[ S Sl fm T S R G D S M S L S ) A Sl AL e oy o T W RS ok D B 0 A (et o e 6 P i G sl e e i e . e o S S BH A A ot e T TR S B O . ks e oy

Source: RISDA, Kelantan
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Table V.4.16 Forecast of 0Ll Palm Acreage in the
Propable Inundation Area, Kelantan

{Unit: ha)

_—..h-...._-.-....-....-—u_-.u...-.........-......u.u.......-»-o-.,._-u__.-‘-...-wm-—.....-o-...___.--n_.._........,.--._--‘._.-..._.x—_...-....

‘Kota Bharu Badang - - - -

.Bandar Kota Bharu - - -

Kota .
-Panii
Kemumin -
Lundang -
Banggu. -
Beta -
-Kadok _ -
Limbat , - _
Pangkal Kalong - - -
Pendek -
Peringat -
‘Salor - - - -
Sering - - : - _ -
Sub<total - - -

H

| S T T N R U N R Y
§ | [
LI T T |

Bachok Bekelam -
: ' . Gunong Timor -
"~ Guhong Barat -
Perupok -
Repek -
Mentuan -
Tg.Pauh -
Sub~total -

S T T O T A |
i

3
H
3

- Tumpat ~Jal Besar -
. . - Kebakat . -
Pengkalan Kubor -

Sg.Pinang- g -

Terbok -

Tumpat -

Wakaf Bharu -

Sub-total -

[ T O ]
1
]

Pasir Mas Alor Pasir - - - -
Bunut Susu . - - - -
Chetaok - ~ - -
Gual Perick 444 816 87 1,155
Kangkong 80 149 177 210
Kuala Lemal 21 40 4B 58
Kubang Gadong 29 51 60 71
Kubang Sepat - - - -
Pagir Mas - - - -
Sub-total 874 1,056 1,256 1,494

“Machang Labok " 3 4 5 6
Panyit - -~ - -
“Pulai Chondong 22 © 33 38 44
Pang.Meleret : - - - -
Temangan 144 219 250 285
Ulu Sat - - - -
Sub-total 169 256 293 335
Tanah Merah  Kusjal _ 108 180 210 245
Uly Kusial - - - -
Sokor - - - -
Sub~total 108 180 210 245

Kuala Krail ~ Batu Mengkebang - - - -
' Sub-total : _ - - - -

e i g . s ey S v Y A o P s ok cop PR Gk R P M o i e Sl R T 2N W e oy TS GAF 3 S T R A i 7 1 o i A L e £l e

Source: FELCRA; FELDA and KESEDAR, Kelantan
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Table V.4.17 FEconomic Price of Rice (For Import)

(Unit @ M$/ton)

o e s A N o i A P TS S Ak I . Y 0 B o (S D A S Rt k. R AT o e WP et o O AT T 37 g S M 7 S Ot i 8 s A S 0t I i I Sy 24 20 P i,

Item 1988 2000 2005 12010

"1 Expoct Price of Thai 5% Brokens, . T T
FOB Bangkok ‘ 650 - .748 163 778
2. Grade Adjustment (less 10%) 65 75 76 =77
3. Ocean Freight & Insurance : 75 ' 55 _ 75 75
4. CIF at Port Klang | 660. 748 762 776
5. Port Handling A 22 .22 22 22
6. Transportation from Klang to Kota Bharu 92 92 92 92
" 7. Wholesale Price, Kota Bharu 774 862 876 890
8. Transportation, KADA Area to Kota Bharu -4 -4 -4 -4
9. Ex-mill Price, KADA Area 770 858 872 886
10, Paddy Equivalent, KADA Area 501 558 567 - 576
11, Milling Cost ~44 -44 -44 . ~44
12. Farm-gate Price . 457 514 523 532

o S G s G - i R A U A 2 W Y S e = T N T e e kS oy e e i o Tk A e B dd o Bk e e S S S d iy B £k ek M L G G oy O e A ek 8 B 1o W oy T L ek A Akl e ey e

Source: The Lebir Dam Project, JICA and Half-Yearly Revision of Commodity Price
Forecasts, Feb. 1988, World Bank.
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Table V.4.18 Economic Price of Tobacco {(For Impoxt})

{Unit : M$/ton)

Cor K33 SO M AR D g 55 G ) 0 L B £ ELe s S W gy I8 €08 S S B M S CR JON A i A LG e S A e VIH AR U A B A Y S St KT S5 e R e ot S e i G o W AL ExP e T ok e C3A iow b (a3 e b4 o —

Item 1988 2000 2005 2010
1. Import Price at Kuala Lumpur 20,000 24,683 24,722 24,761
2. Quality Adjustment -7,700  -9,503 -9,518 -9,533
3. Transportation to Kota Bharu 100 100 100 100
4. Mérkét Price at Kota Bharu 12,400 15,280 15,304 15,328
5. Green Leaves Bguivalent | 1,240 1,528 1,530 1,532
6. Processing Cost | ~558 ~558 ~558 -558
7. Farm Gaﬁe Priée of Greeﬁ-beaves 682 | 970 972 974

s o e T e ar v gt Sk mm e A TR b R A Med [ R N Y T e e B O P S S et S T e G R R R S A AR T S e G M W VT W IR GE AL Y S T RN D R0 D o) O Ak S Bk e

Source:-National Tobacco Board, Kelantan and Half-Yearly Revision of
‘Commodity Price Forecasts Fed. 1988, World Bank.
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pable V.4.19 Unit Yield Price of Rubber

T A Aks A M3 e . DM R . S AR RS AL AN Gk MU A SR ACS S AR A SOk AR S G G GG NG G ACE SES MRS LR R e A Ak A M s M e B A R R R

Crop Age Yield ' Yield . Yield

Price _ _ Value

(Year) (M$/ton) (ton/ha) . . (M$/ha)
1-6 . . - T o Lo
7 2,510.00 0.60 1,506.00
8 2,510.00 0.80 2,008.00
9 2,510.00 ' - 0.96 2,409.50
10 2,510.00 - .1.05 2,635.50
11 2,510.00 1.10 2,761.00
12 '2,510.00 1.30 3,263.00"
13 2;510.00 : 1.45 - 3,639.50
14  2,510.00 1.55 3,890.50
15 - 2,510.00 1.55 - 3,890.50
16 . 2,510.00 ' 1.65. - - 4,141.50
17 2,510.00 1.70 - 4,267.00
18 2,510.00 1.60 4,016.00
19 2,510.00 1.65 4,141.50
20 2,510.00 1.60 4,016.00
21 2,510.00 1.60 4,016.00
22 2,510.00 1 1.60 4,016.00
23 2,510.00 1.60 4,016.00
24 - - 2,510.00 1.60 ~ 4,016.00"
25 ' 2,510.00 1.60 4,016.00
Average 1.40 3,508.72

e N el T L e —————

Source: Interview with FELCRA, Kelantan
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Table V.4.20  Unit Yield Price of Oil Palm

W% s a8 . ke, T A €38 Mk S e 4l g e G et T T AP . Mot g ok A mm v e e Yy Eek i o TR Y A w0 s el S e ek ey ok ma e At o

Unit Unit Unit

Crop Age . Yield Yield Yield
{Yearx) Price Price
(MS/ton) " {ton/ha) (MS$/ha)

1-3 - ' - -
4 132.80 4.70 623.63
5 - 164.40 11.86 1,950.37
6 - 186.30 18.04 3,361.32
-7 203.10 21.26 4,317.00
-8 209.20 - 22.74 4,756.90
9 209.20 23.73 4,963.72
10 209.20 24.22 5,067.13
11 209.20 23.97 5,015.42
12 209.20 23.48 4,912.01
13 209.20 22.99 4,808.60
14. 209.20 22.24 4,653.48
15 209.20 21.75 4,550.07
16 204.10 21.26 4,338.26
17 204.10 20.76 4,237.37
i8. 204.10 20.27 4,136.48
19 204.10 19.77 4,035.59
20 20410 | 19.28 3,934.70
21 204.10 18.78 3,833.81
22 .204.10 18.78 3,833.81
23 204.10 . . 18.78  3,833.81
24 204.10 18.78 3,833.81
25 204.10 18.78 3,833.81

Average 200.05 19.83 4,037.78

W o Ay g G G — W Y - W e Sen m Sef mwr e G ey L TS Lo VS L S W S S R WM R G A S S RO oS SO M et S e T AL e T

'Source: Farm Budgets 1987, Kelantan SEPU, Malaysia
FELCRA :
Note: Price of palm oil and seed are assumed to be 1020 M§$/ton,
500 M$/ton, respectively at the price level of 1 July,1988.
FFB means Fresh Fruit Bunch.
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Table V.4.21 Production Cost of Paddy (1/3)

£ hip sRa EW i s N G Y GN8N R 3 RTR Ris Y CeR SR AT Al s GE GG GS6 4 SCE G SSH SN Eiy A SN CE ORI Cum Gom €R W3 A 8 W BN S0 fp FOY GE3 BTR ELS mmm mY Ge OB S e G RO Rk SRE e £ L lern i aon

Item e e e 05 G e e o
Labour Materials Machlnery/ Total
: Equipment Cost
‘Land preparation . - - f'"EEE'_""*"_""Eiéﬂu""
Planting 270 22,5 - 292.5
Manuring 30 192.8 - 222.8
Pest & Disease Control 70 47.175 4.5 122.25
Harvesting : 400 - 20 5 | 425
Land Tax N - - - 6.8
Irrigation Fee - - - 25
Total ' o u | o 1,322.35

Source: Farm Budgets 1987, Kelantan SEPU, Malaysia.
Note: Transplanting,
Harvesting Time 150 days.

This planting way is applied for 85 percent fleld of the
total paddy area.
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Pable V.4.21 Production Cost of Paddy (2/3)

B A T A Y Ak TS G (0K Gy g ACH FMS GS e MM Aoy DM M1 SN DD EL3 SCU MW OO MY KA WEm AN KU QR EMA b D K AT ER g e TR G SN Dalr e S e A e N O A W D LA M BT WD B0 W M Rk A SR e

TEEM . eeesesesam e s o o e e e o e e o
Labour Materials Machinery/  Total
Equipment Cost
“Land Prepazation . - = 225 225
| Planting 270 30 - - 300
Manuring = 30 192.8 - 222.8
Pest & Disease Control 70 47.75 4.5 . 122.25
Harvesting = = - 18 315 333
Land Tax | - - - . 6.8
Irrigation Fee o - - , - 25
‘Total | 1,234.85

o oo ot e e s A ok o e Y s b Ok e A e o L Y e D D R4 STt B 08 D A T P e Y PR B S S AN S Y W e e e

Source: Farm Budgets 1987, Kelantan SEPU, Malaysia.

Note: Transplanting,
Harvesting Time 130 -~ 140 days. :
This planting way is applied for 10 percent field of the
total paddy area.
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Table V.4.21 Production Cost of. Paddy (3/3)

ﬂmu-n.na,;-———._——n'-m.n_-.uummm.u..-a:—a---.a-n---m.-_.qmwuuuamm-mwu-._-.—.—'-———u.mm_._—u

Item e e e e i e e
Labour Materials Machinery/  Total
Equipment
“Land Preparation T T s T ek
Field Levelling 20 - o 20
Planting/Broadcasting. 30 40 - 70
Manuring 20 184.7 e  204.7
Pest and Disease Control 110 =~ 197.5 4.5 312
Harvesting - 20 _ 350 ' 370
Land Tax - - - : 6.8
Irrigation Rates _ - - - | 25
Total | 1,338.5

Source: Farm Budgets 1987, Kelantan SEPU, Malaysia.

Note: Direct Seeding ' '
Harvesting Time 130 - 140 days
This planting way is applied for S5 percent field: of the
total paddy area.
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Table V.4.22 production Cost of Tobacco

T A B T W 0 B Gy w A Ak e Mk G e 5o iy R G5 SR BN R A KDY e v S T e e S 602 SO A0 S KT EA a0 ek KMG L6 W e dm 4P Wal A3 S M M N SO ma R ALY CLf a3 W A FEa Sk G Gm KA 3 43 e dar bk

Cost (M$/ha)

Item e e

Labour Materials Machinerxy/ Total

Equipment Cost

1. Nursery 268 67.7 57 392.7
Seedbed Preparatlon 15 - 25 40
- Shade Construction 12 45 - 57
Sowing X 4 2 - 6
Watexring _ 1590 - 12 162
Fertilizing _ 15 14 - 29

Pest Control 10 6.7 20 36.7
Weedlng 22 - - 22
General Malntenance 40 - - 490

2. Pottlng -830 15%1.7 6 987.7
Potting Bed Preparatlon 60 - - 80
‘Shade Construction : 140 45 - 185

Filling Polythene Bags
with Soil Mixture 180 80 - 260
Transplanting into
Polythene Bags ‘140 - - - 140
Fertilizing ' 30 10 - 40
‘Watering I - 100 - 6 - 106
‘Pest & Disease Control 10 6.7 - 167
Leaf Prunlng/ClJpplng 90 10 - 100
Hardening 10 - - 10
General Maintenance _ 70 - - 70
3. Field Operation 2,010 560 36 2,631
: Bed Construction : 235 - - 235
Holing and Planting 340 - - 340
Fertilizing 150 400 - 550
‘Pest Control . : - 250 160 ) - 410
Watering 170 - 36 206
Soil Loosening 300 - : - 300
Weeding ' 75 - - 75
Topping and Desuckering 160 - - 160
"Haxvesting 250 - - 250
Field Cleaning 80 - - 80
Land Tax . - - - 25
Total - : 4,011.40

O v s T T e St e T e b Ay v LD A bk . L T T M ) S W ik A P At o i e R A Ay Dmp Tt femd wat W R T A b e ey e et e T M S ST 48wk by gy S e e o e

Source: Farm Budgets 1987, Kelantan SEPU, Malaysia.

Note: 100-day Season.
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“Table V.4.23 Production Cost of Rubbexr

. . o i £k e A A b A £33 Y A R FAcw s i e Sk Gl Sak [ A S VAR SO G B MY e Ot O S T W i b e B G St A o PE TV A A G 8 A S e el T et A3 VT i T

VOAL o no oo o o oo oo s e e e
Labour Materials Machinery/  Total Accumulative
: Equipment
1 3,109.0 3,109.0
2 893.8 -4,002.8
3 758.6 4,761.4
4 677.5 5,438.9
5 688.5 6,127.4
6 1,328.2 - 71,456.6
7 867.2 -~ 8,323.8
8 910.2 9,234.0
g 910.2 10,144.2
10 946.2 11,090.2
11 . 970.2 12,060.2
12 1,086.2 13,146.2
13 1,130.2 14,276.4
14 1,130.2 ©15,406.6
15 1,200.2 16,606.8
16 1,200.2 17,807.0
17 1,200.2 19,007.2
18 1,120.2 20,127.4
19 1,120.2 21,247.6
20 1,120.2 22,367.8
21 958.2 23,326.0
22 958.2 24,284.2
23 868.2 25,152.4
24 _ ' _ .868.2 . ..26,020.6
25 868.2 26,888.8

D . . ————— ) ———————— s T ] TP o [ o — e o v s NS i AN NN WS S L S S W W WE SR TS VER SR W S e s s o ek kel S

Source: Farm Budgets 1987, Kelantan SEPU, Malaysia

Note: Economic Life is 25 years.
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Table V.4.24 Production Cost of Oil Palm

O o i S B B i 2 M S KR AU AT ME SR I A WD W BCH R D O G iy G G O S D MR WA S P Ry YRS £ Ema 42T dn e Rea e o ey maa e e g s ey K o7 e R Rom 0S8 dne e e e

YOAL =i o i e e o o i e
Labour Materials Machinery/  Total Accumulative
: = Equipnent

1 2,750.20 2,750,20
2 640.35 3,390.55
3 1,007.80 4,398.35
4 1,114.65 5,513.00
5 1,008.15 6,521.15
6 1,189.40 7,710.55
7 1,214.40 8,924.95
8 1,214.40 10,139.35
9 1,214.40 11,353.75
10 1,204.00 12,557.75
11 1,204.00 13,761.75
12 1,204.00 14,965.75
13 1,204.00 16,169.75
14 1,204.00 17,373.75
15 1,204.00 18,577.75
16 0 1,038.40 19,686.15"°
17 '1,038.40 20,794.55
18 1,038.40 21,902.95
19 1,038.40 23,011.35
20 1,038.40 24,119.75
21 1,038.40 25,158.15
22 1,038.40 26,196.55
23 1,038.40 27,234.95
24 1,038.40 28,273.35
25 1,038.40 29,311.75

. ——— Ll S AN . S e S e I Ore, . a —— i — e A e . Sl e . M — i VT S e e T S P - o Py —

Source: Farm Budgets 1987, Kelantan SEPU, Malaysia

Note:

Economic Life is 25 years.
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Table V.4.25 Unit value of Assets

i m ver ey N o} £F ek R ST M TS e @ DM W bz M M W D e SLE AR MR AT G WG N SN BuS G SO0 TR MGk o e et A5 M k)

A A G D O R A S 8 0 s e e e Ak e R 2t o AT R R P R A0 e M T T e e kb 6T 4w Bl KD Al W

1. House
{1) Private House in Urban Area
House :
Household Effects
(2) Private House in Rural Area
House
Household Effects

Note: Assumptions

'('HonaAgriculture )

s i kw1 b 2 T i i e R B i o e G e o o T

(M$/Unit)
,000

“18 000 -
- 9,000
17, ;900
311 300
6,000

Average number of occupants is 5.

'"he number of househol
a house

2. Industrial Establlshment
Building¥ ‘
Equipment¥*
Inventory Stock#w*

Total

Note: Assumptions

effects is 50% of that of

(M$/Un1t)
137,000
274,000
164,910
575,910

Average number of workers is 25,
*Standard size of a building is 1,000 sm.

*¥%2 x ébulldlng value)

% *MS 824 567(output)/ S(turnover)

3. Commerc;al and SerVLCe Bstablishment (M$/Un1t)
Building 530
Equipment 21 540
Inventory Stock 36,000

Total 79,070

Note: Assumptlons
Average number of workers is 5.
*Standard size of a bulldlng is 135 sn.

**] x ébUleln value%
***M$ 180,000(sales)/ 5(turnover)
4. Public Institutions (M$/Unit)
Medical Educational Religious Administrative
Building¥* 19,910 191,730 77,510 549,620
Equifment 9,950%% 95,870%* 15, L 500w * 274,810%%*
Tota 25,860 287,600 93,010 824,430
Note: Assumptions
*Standard size of a building : :
‘Medical- 145 sm. Educational- 1,618 sm.

Religious- 515 sm. Administrative- 2,050 sm.
*%50% of building value

**%20% of building wvalue

B4 V2 S s £ o 3 e O O S Sy T Y P S Y P . T P T Y Y P P90 S 0 Y Y P P P2 e e s e o B e B B A

Source: Public Works Department (JKR), Kelantan

Price level in 1988 '
The value of a house or building shown in the above table
is assumed 50% of that of a new house or bulldlng '

Note:
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Table V.4.27 Flood Damage Rate of Paddy

Irrigated Paddy

(Unit. $)
Flood * Water Depth of Flooding
DUYALEI0ON 0 e e e o o o e e e e e o o o et e e e e e
{(days) Less than 0. 5 m 0.5 - 1.0 m ' More than 1.0 m
1 -2 30. 33 60 |
3 -4 37 . 40 8O
5 -6 40 43 86
longer than 7 45 . 49 86

[P U ———————— e~ P SRR S e g S b Rl e e

Source: National Water Resources Study, Malaysia
Perlis-~Kedah-Pulau Pinang Regional Water Resources Study
Vol.5 Annex H. Flood Mitigation Plan, October 1983

National Water Resources Study, Malaysia
Sectional Report Vol.5 River Conditions, October 1982

Rainfed Paddy

(Unit; %)
Flood Water Depth of Floodlng
Duration = —meeeee e e e e e e e e e e e e e e e
{days) Less than 0. 5 m 9.5 - 1.0 m More than 1.0 m
1 -2 27 30 54
3 - 4 33 36 72
5-6 : 36 39 ' 77
longer than 7 _ 41 - . 44 _ - - B8

Source: National Water.RESOurces Study, Malaysia _
Perlis-Kedah-Pulan Pinang Regional Water Resources Study
Vol.5 Annex H. Flood Mitigatidn Plan, October 1983

National Water Resources Study, Malay51a
Sectoral Report Vol.5 River Conditions, October 1982
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Table V.4.28 Flood Damage Rate of Tobacco

mmmn—mun-n.—m_-u--——u._._._wmun_—nmu_.m--ga--—-n-.u-q—._m-.-a-uu-.m-—z—n_...

Flood
Duratiog Flood Damage Rate
(days) (%)
1 50
2 75
| longer than 3 - 100

——--—...-—-n.-—-.—n———u—-——mu.-,n.u-—m—n-—.-_m—m—u-—--—p-q—_——mm-—-—-ﬁ———mw

- Bource: Interview with National Tobbcco Board, Kelantan
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Table V.4.29 Unit Value and Flood Damage Rate fox Moxtality of Rubber and

0il Palm
Fleood Duration ~ Plood Duration
- Age of Value if shorter than 14 days longer than 14 days
Crop Item Crop XKilled 4 e B et e ke e 0
' Kill Factor Loss Kill Factor = Losgs
(Year)  (M$/ha) (M$/ha) | _ . (M§/ha)
o (1) (2)  (1)x(2) (3) (1)%(3)
Rubber 1 3,109 0.95 2,954 1.00. 3,109
2 4,003 0.85 3,403 -0.95% 3,803
3 4,761 0.40 1;904 0.60 2,857
4 5,439 0.30 1,632 0.50 2,720
5 6,127 0.20 1,225 0.20 1,225
6 7;457 0.10 746 0.20 1,491
7 8,324 0.10 832 0.20 1,665
8 9,234 0.05 462 0.10 923
9 10,144 0.05 507 0.10 1,014
10 11,090 0.05 555 0.10 1,109
11 12,060 0.00 -0 0.05 603
12-25 - 0.00 0 .00 0
Average 569 821
0il Palm 1 2,750 0.95 2,613 1.00 2,750
2 3,350 0.65 2,204 0.85 2,882
3 4,398 0.30 1,319 0.60 2,639
4 5,513 0.20 1,103 0.30 1,654
5 6,521 0.20 1,304 0.30 1,956
6 7,710 0.10 771 0.20 1,542
7 8,925 0.05 446 ¢.20 1,788
8 10,139 0.05 507 0.20 2,028
9 11,354 0.05 568 0.10 - 1,135
10 12,558 0.00 0 ¢.10 1,256
11 13,762 0.00 0 0.05 688
12-25 - 0.00 G . 0.00 _ 0
Average 433 813

Source: National Water Resources Study, Malaysia, Regional Water Resources
Study of South Johor, Dec. 1985 :
Farm Budget, Kelantan SEPU Nov.1987

Note: The average value of loss by flood is assumed to be the sum of the
total loss per hectare at each year of crop age divided by the
total number of the years considered. It also assumes to be a mean
distribution of crops of all ages in the crop field. :
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Table v.4.30

Unit Value and Flood Damage Rate for
Production Losses of Rubber and Oil Palm

ot A et . ek ey 3 3 A e

Flood Damage
Rate

- o s g

Flood Duration
longer than 14 days

Loss of Flood Damage Loss of
Yield Rate Yield
{MS$/ha) {M$/ha)
(1)x(2) (3) (1)x(3)
0 - e
68 0.080 120
113 0.0690 212
187 0.100 374
128 131
0 - 0o
50 0.210 131
78 0.140 273
218 0.080 348
252 0.090 454
217 0¢.100 434
182 351

R 2 M e S a3 e a3 e 8 e o A ok e e - o

_ Age of Unit
Crop Item Crop Value
(Year) (M$/ha)
(1}
Rubber 1 -6 0
7 1,506
8 - 10 2,352
11 - 25 3,738
'AVerage
0il Palm 1.-3 o
4 - 624
5 1;950
6 ~ 9 4,350
10 - 11 5,041
12 - 25 4,344
Average
Source

Study of South Johor, Dec. 1385

Farm Budget, Kelantan SEPU Nov.1987

: National Water Resources Study, Malaysia, Regional Water Resources

" The avérage value of loss by flood is assumed to be the sum of the

total loss per hectare at each year of crop age divided by the
total number of years considered. It also assumes to be a mean
distribution of crops of all ages in the crop field.
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Table V.4.31 Flood Damage Rate of'Non«Agﬁicultufél Asset

Wk wrd e w2 Lrm ek W OCE KM YA O LEm TEN MIN TR S0M CDE GG £36 TNS DXD G T Cb G OTi W AR Au S OLE A5S (R M EH A TR MR S Sk ok bk rie e e Sk ey B S (O 6 OB B Sum e BRA

Inundation De?t? Above Floor Level - Damage Factor
(m
" Below Floor level  o0.03
Less than 0.5 m e . 0.05
0.5 to 1.0 m S - 0.07
1.0 to 2.0 mo | | 0.11
2.0 to 3.0 m - 0.15
More than 3 m - N 0.22

S A4 e S0 Tt O . T . T — A T W U G Bt et kS i S Gt Y e S G R L TP D W A VRPN S et e e

Source: National Water Resources Study, Malayéié.
Oct. 1982, Sectoral Report Vol.5, Oct.1582

National Water Resources Study, Malaysia

Regional Water Resources Study of South Johor,
Vol.5 Annex G. Flood Mitigation Plan, Dec. 1985
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Table V,.5.1 Assumed Flood Water Level and Flooding Duration
- of the Probable Floods (1/2)

TS Bk A et e RS e ) o T £ A AR A e e L i o e Ay A A R o TR L A S i e e e o vt

. S : 1286-type Flood  1983-type Flood 1967-type Flood
Rivexr bistrict Sub-District {3~Year) (13-Year) {50~Yeax)
Stretch ' o mmmeemeeeeeeeeen oo Sttty
: i Flood Flooding Flood  Flooding Flood Flooding
Water Duration Water Duration Water Duration
Level Level Lavel
. . ‘ (EL m) {Days) .{EL m) {bays) (EL.m) (Days)
KL 1 Kota Bhaxu Badang 0.5 1 14
Tumpat Sg.Pinang 0.5 5

KL 2  Kota Bhary Badang
Tumpat Sg.?inang

KL 3 Kota Bharu Badang .
Bandar Kota Bharu
Kota
Panji
Kemumin
Lundang
) . Sering
Bachok Mentuan
Tumpat: 8q.Pinang
Kebakat
Wakaf Bharn
Terbok
Tumpat
Peng.Kubor
Jal.Besar

LR P E L  RAT R,

KL 4 Kota Bharu Pendek
Limbat
Salor
Banggu
Bachok Tg.Pauh
. Perupok
Pasir Mas Kubang Sepat
Bunut Susu
Kubang Gadong

MRNWRMODMNNGW DR WWRN P WRRNMHWHRON W WO
o

W N R NG S w L B LA L i U0 G O L L B LA ) Lo~

N Do WO e o B DD B ke L L o L G N O LB LN
o A0 WD B O = OO A JORT RVUR R RE R I S S B s Lo Ll ol

ot
[

KL § Kota Bharu Salor
" Pazir Mas Kubang Gadong
: Pasir Mas
Alor Pasir
Gual Periok
Kuala Temal 1 12

. kP e e L B e L R o b b o o e A L A A i A B b o W N R A S T S e S e AT e L 4 e T R o A AL e o AR A e Ak e o

Ld (=4
- o

ol & w W B Ty b A WD O wbdH W th MU N WUt -
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-
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Table v.5.1

District
KL 6 "Kota Bharu

Bachok

Pasir Mas
KL 7 Hachang

. KL

KL

KL

Tanah Merah

8 Machang

Assumed Flood Water Level and:Fléoding Puration
of the Probable Floods

Sub-DistriCt

Beta

Pangkal Kalong
Kadok

Peringat
Rekelam
G.Barat
G.Timor

Repek

Kangkong
Chetok

Pulai Chondong
Labok
Kusijal

Pang.Meleret
Panyit

- Ulu §at

Tanah Merah

9 Machang
Tanah Merah
10 Machang

Kuala Xrai
Tanah Merah

11 Kuala Xrai

12 Kuala Krai

Kusial
Ulu Kusial

Temangan
Panyit

Ulu Kusial =
Sokor

Temangan

Batu Mengkebang
Sokor

Batu Mengkebang

Batu Mengkebang

1986~ ~type Flood
{3-Year)

Flood Flooding

‘Water 0uratlon

Level
{EL.m} (Days)
9 1
g 1
10 1
8 1
6 2
4 2
6 3
4 2
2 1
11 2
12 1
14 1
15 . 1
14 1
16 1
19 4
19 . 1
14 1
17 2
18 1
19 L
18 1
20 2
S 21 3
23 3
21 2
25 2
26 2
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1983-~-type Flood
{l3-Year)

8 Ak 0 Aa L N b e e o A g 3 A e A R

Floocd Flooding
water Duration
Level

(EL m} - (Days)

-
~
MRS WAL B0 S S LW NN W

[
w
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1967-type Flood
{50-Year)

Flood Flooding

. Water Durxation .

Level

(EL.m)__(Days)
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Table V.5.2 BAnnual Planted Area of Paddy

‘Paddy Planted Area (1970 ~ 1985) (Unit : ha)

Planted Area
Year o o 3 1 e o 1 i i e e i 2 £

Main-season % Off-season % Total %
1970 65,115 10,652 75,767
1971 64,518 7,182 71,700
1972 65,946 17,270 83,216
1973 70,336 21,017 91,353
1974 65,741 23,122 88,863
1975 67,161 27,317 94,478
19746 66,410 24,165 90,575
1977 59,762 27,441 87,203
1978 66,490 26,552 93,042
1979 62,543 27,017 89,560
1880 58,816 19,377 78,293
1983 46,934 19,407 66,341
1984 24,951 25,559 50,510
1985 33,189 24,413 57,602

Average 58,429 73 21,464 27 79,893 100

Ot T o e S AR . S W P TN S L e RO OB WS S KD SO0 B e e D M et KW S TR T e T M e T e v W e il e an tb e o e W e S e P ) S A e U R

Paddy Planted Area (1983 - 1985) (Unit : ha)
Planted Area |
Year e e e e
' Main-season %  Off-scason % Total %

1983 21,550 18,721 40,271
KADA 1984 4,091 22,136 26,227
1985, 20,051 21,183 - 41,234
Average . 15,231 : 20,680 35,911
. 1983 25,384 - 686 126,070
‘Outside 1984 20,860 3,423 24,283
KADA 1985 013,138 ' 3,230 16,368
-Average 19,794 2,446 22,2490

ST 1983 . 46,934 71 19,407 29 66,341 100

Total 1984 - 24,951 49 25,559 51 50,510 100

1985 - 33,189 58 24,413 42 57,602 100

Average - 35,025 60 23,126 40 58,151 2100

D e v WY e S g G4 M S S B Gy FUR KD e S R v SEn G e R S G N Oy e ey gy 56 ek e RS AR G S R m S S SOM NN s OA e EIE A e Smp S0 S T Al B G R G

Source: Kelantan Development Statistics, Kelantan SEPU Nov. 1987
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VI.: REVIEW AND UPDATING OF WATER RESOURCES DEVELOPMENT PLAN

‘1.  INTRODUCTION

‘The study objectives are mainly divided into following two
aspects'- ' .

(1)' To review and update the previous plans for water use of the
" Kelantan River so as to determine the optimum  reservoir
scale for water resources development, and

(2)f_To 1dent1fy the potential damsites in the Kelantan River
‘basin and carry out the engineering studies for dam
gstructures,

- ‘The water resources development plan aims at searching water
supply sources to cope with the incremental water demand in the
target year of 2010, and also developing the hydropower potential
to meet the growing electric power demand. In -this connection, .
following were discussed in this Annex VI; (1) the present and
future water demand of the Kelantan River, (2) the water demand
and supply balance assuming subject to  "without and with dam.
development scheme", and (3) the hydropower potential at the
proposed three dam sites, Lebir, Dabong and Nenggiri.

‘Based on the above discussion, the study formed a conclusion
on the optimum dam development scheme which is available to meet
the water demand in 2010 :and can provide the greatest benefit for
hydropower: generation. The results of study are finally
incorporated into the overall plan of multi-purpose dam projects
which include the functions of flood mitigation as well as water
supply and hydropower generation,
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2. EXISTING WATER USE OF THE KELANTAN RIVER

2.1 Irrigation Water Use

Water of the Kelantan River is at present used for four
major irrigation schemes, i.e. Kemubu, Salor, Lemal and Pasir
Mas, all of which stretch out in the lower reaches of the
Kelantan River as shown in Fig. VI.2.1. These major irrigation
schemes were developed by DID from 1951 to 1973 to increase the
yield by double paddy cropping. Operation and maintenance were
transferred to KADA after completion. The present irrigable areas
for ese schemes sum up to about 31,800 ha which requires about
72 m?/sec in maximum water use to realize the entire double
cropping as shown in Table VI.2.1.

The water abstraction fully depends on the existing four
pumping stations, all of which are located along the reaches
downstream from Guillemard Bridge as illustrated in Fig.VI.2.1.
The maximum capacity .of the pumping stations was originally
designed to be 52.9 m3/sec in total as shown in Table VI.2.2.
However, due to the over-age pumping facilities, the pumping
capacity has considerably decreased. According to the recent pump
tests carried out by §ADA, the present available capacity is
estimated at about 35 m“/sec as referred to Table VI.2.2.

At present, the main season crop is usually planted in
October/November and harvested by the end of March, while the off
season crop is planted in April/May and harvested by September.
Peak water demand required for the Kelantan River as a source
occurs in May/June. Since the maximum irrigation demand is much
larger than the existing available pumping capacity, the actual
irrigated area has been limited within 60 to 70% of the total
irrigable area both for main and off seasons as given in Table
VI.2.3. Thereby, KADA implements the renovation of the existing
pumping facilities as well as other irrigation facilities so as
to realise the double cropping irrigation for the whole irrigable
area by the end of 1990Q. .

2.2 Domestic and Industrial Water Use
2.2.1 Maximum supply capacity

Groundwater was a sole water source for public supply system
in the State of Kelantan by 1982. Thereafter, the Kelantan River
and other surface flows were sought as water sources to solve the
quantitative and qualitative restriction of the groundwater use
and to cope with the rapid increment of domestic and industrial

water demand.

The present maximum demand sums up to about 134 Mld in the
lower reaches of the Kelantan River covering the districts of
Kota Bharu, Tumpat, Pasir Mas, Machang, Bachok, Pasir Puteh and
Kuala Krai. The said maximum demand is met by the groundwater (72
Mid), the Kelantan River (43 Mld) and other surface flows (19
Mld) as shown in Table VI.2.4.
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Water from the Kelantan River is abstracted from two
existing pumping stations; one located at Kg. Kelar in Pasir Mas
district with its pumping capacity of 22.70 Mld and the other at
8g. Kelantan in Tanah Merah district with its capacity of 20.43
Mld. These pumping stations are located along the Kelantan River
downstream from Guillemard Bridge as illustrated in Fig. VI.2.1.

2.2.2 " Daily average use of domestic water

The enlargement of maximum supply capacity starting from
1982 could increase the daily average domestic water supply from
39 Mld in 1980 to 76 Mld in 1985 as shown in Table VI.2.5. Daily
average domestic water supply in 1985 corresponds to about 57% of
maximum supply capacity. It is herein noted that the share of
supply from the Xelantan River was nil in 1980 but increased to
24 Mld equivalent to 32% of total average supply in 1985.

With the increment of daily average water supply, the
population covered by the public water supply system has expanded
from 147,000 (coverage rate of 19.5% to total population) in 1980
to 230,000 (coverage rate of 25.6%) in 1985. In this connection,
the per capita consumption rate is estimated at 137 l/day.person
in 1980. The values in recent years would be higher, but could
not be assessed due to lack of available data (refer to Table
VI.2.5).

The estimated per capita consumption in 1980 is deemed to be
rather low compared with the usual consumption rate of some 200
1/day.person. This low consumption rate will be attributed to the
high supply loss as estimated at 48.7% in Table VI.2.5 and the
inadequately small supply capacity before 1982. It is however
anticipated that the supply loss is gradually reduced and that
the per capita consumption rate increases from 1982 onward due to
the recent high supply capacity system.

2.2.3 Potential use of industrial water

The potential use of industrial water in 1985 was estimated
on the basis of following available information:

- The state gross industrial output as of 1985 expressed in
monetary value, and

- Water use rate reguired to unit industrial output which
was cited from the results of sampling survey carried out
in the National Water Resources Study, 1982.

As shown in Table VI.2.6, the actual industrial output
amounted to about M$300 million in 1985. The corresponding
Potential water use in 1985 is estimated at 16 Mld.

Judging from the water supply system enlarged after 1982,

most of present and future industrial water will be taken from
the Kelantan River. In fact, as shown in Table VI.2.7, there are
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five major industrial estates in the State of Kelantan and the
considerable part of their water use is prolected to rely on the
Kelantan Rlver water. _

2.2.4 Total amount of present domestlc and industrlal water
use

_ Domestic and industrial water use is computed at about 92
Mld on an average in 1985; 76 Mld for domestic water use and 16
Mld for industrial water use. The said daily average water - use
corresponds to about 70% of the maximum supply capacmty

Water sources. for the ‘daily .average use’ are classlfled as
follows:

- The Kelaﬁtan River: 24 Mld for domestlc water use and 16
Mld for lndustrlal water use, and

- Other sources; 52 Mld.
As estlﬁatéd'ab0ve, the present water use taken from the
Kelantan River is to. be about 40 Mld which corresponds to - about

90% of the maximum supply capacity abstracted from the Kelantan
River. _ y
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3. FUTURE WATER DEMAND OF THE KELANTAN RIVER

3.1 Irrigation Water Demand

The future irrigation water demand for the source of
Kelantan River is estimated in accordance with phasing
development. programmes of irrigation schemes. Thereby, the
~ phasing development programmes are preliminarily assumed on the
‘basis of the interview with the agencies concerned such as KADA
and Kemasin~Semerak Project cffice, DID as well as the review on
the previous. study reports such as "KADA II Improvement Proiject,
1982" and "Kemasin-Semerak Integrated Rural Development Project,
1979", ‘It is estimated as shown in Table VI.3.1 that the
irrigation demand will increase from .the present maximum use of
35 m”/sec to the peak demand of 85 m3/sec in 2010. It is herein
noted that the future peak demand is assumed to occur on April
from the result of the various study reports. The double cropping
area,of about 50,000 ha will be irrigated with maximum supply of
85 m3/sec in 2010 as referred in Table VI.3.1.

‘The development programmes herein assumed are enumerated as
below:

(1) Improvement of existing KADA irrigation areas . .

The existing irrigable area of 31,800 ha will be entirely
used for double paddy cropping by the end of 1990 by  improving
existing irrigation facilities. In this connection, KADA is
executing the plan to eithexr replace or rehabilitate the existing
pumping facilities so as to increase the tgtal pumping capacity
from the present 35 m?/sec to about 43 m?/sec as referred to
Table VI.2.2. Furthermore, a new pumping station with its
capacity of about 37 m®/sec is to be constructed by DID in 1990
near the existing Kemubu pumping station. Accordingly, the total
pumping capacity will reach about 80 m°/sec by 1990.

The peak water demand for the entire double cropping will be
72 m3/sec which comes out on April by assuming that a 40-day
presaturation period starts on March 11th (refer to "KADA 1II
Improvement Project").

(2) "Kemasin irrigation scheme

..The Kemasin irrigation scheme is currently being implemented
under "Kemasin-Semerak Integrated Rural Development Project” and
to be completed by 1990. The area of 3,775 ha in the scheme is
irrigated by taking the Kelantan River water from the new Kemubu
pumping. station during the off season. The peak water demand is
‘to be 5.4 m’/sec which comes out on May (refer to "Kemasin-
Semerak Integrated Rural Development Project").

(3) Semerak irrigation scheme

'SuCéeeding"to the Kemasin irrigation scheme, the Semerak

Vi -5



	ANNEX Ⅴ　FLOOD DAMAGE STUDY 
	4. ESTIMATION PROCEDURE OF FLOOD DAMAGE VALUE
	4.2 Identification of Urban and Rural Areas in the Probable Inundation Area Divided by River Stretch
	4.3 Identification of Assets in the Probable Inundation Area
	4.4 Establishment of Asset Distribution
	4.5 Preliminary Study on Socio-economic Condition in the Probable Inundation Area
	4.5.1 Basic socio-economic conditions
	4.5.2 Agro-economic conditions

	4.6 Estimate of Present and Future Unit Value of Assets and Damage Rate
	4.6.1 Unit value of assets
	4.6.2 Damage rate of assets


	5. PROBABLE FLOOD DAMAGE
	5.1 Inundation Area - Flood Water Level - Flooding Duration Relationship
	5.2 Probable Flood Damage
	5.2.1 Items to evaluate the damage
	5.2.2 Probable flood damage


	REFERENCES
	TABLES

	V.2.1 List of Flood Reports
	V.2.2 Inundation Area by January 1967 Flood
	V.2.3 Flood Data of December 1967 Flood
	V.2.4 Flood Data of December 1983 Flood
	V.2.5 Flood Data of December 1986 Flood
	V.2.6 Actual Flood Damage Records by Jan. 1967, Dec. 1983, and Dec. 1986 Floods
	V.4.1 Land Use by District, Kelantan 1988
	V.4.2 Land Use Forecast, Kelantan
	V.4.3 Assets in Probable Inundation Area corresponding to 50-Year Return Period in 1988
	V.4.4 Population Forecast in the Probable Inundation Area, Kelantan
	V.4.5 Population Density Forecast in the Probable Inundation Area, Kelantan
	V.4.6 Forecast of Number of Houses in the Probable Inundation Area, Kelantan
	V.4.7 Forecast of Number of Industrial Establishments in the Probable Inundation Area, Kelantan
	V.4.8 Forecast of Number of Commercial & Service Establishments in the Probable Inundation Area, Kelantan
	V.4.9 Forecast of Number of Medical Institutions in the Probable Inundation Area, Kelantan
	V.4.10 Forecast of Number of Educational Institutions in the Probable Inundation Area, Kelantan
	V.4.11 Forecast of Number of Religious Institutions in the Probable Inundation Area, Kelantan
	V.4.12 Forecast of Number of Administrative Institutions in the Probable Inundation Area, Kelantan
	V.4.13 Forecast of Paddy Acreage in the Probable Inundation Area, Kelantan
	V.4.14 Forecast of Tobacco Acreage in the Probable Inundation Area, Kelantan
	V.4.15 Forecast of Rubber Acreage in the Probable Inundation Area, Kelantan
	V.4.16 Forecast of Oil Palm Acreage in the Probable Inundation Area, Kelantan
	V.4.17 Economic Price of Rice (For Import)
	V.4.18 Economic Price of Tobacco (For Import)
	V.4.19 Unit Yield Price of Rubber
	V.4.20 Unit Yield Price of Oil Palm
	V.4.21 Production Cost of Paddy
	V.4.22 Production Cost of Tobacco
	V.4.23 Production Cost of Rubber
	V.4.24 Production Cost of Oil Palm
	V.4.25 Unit Value of Assets (Non-Agriculture)
	V.4.26 Forecast of Unit Value of Assets (Non-Agriculture)
	V.4.27 Flood Damage Rate of Paddy
	V.4.28 Flood Damage Rate of Tobacco
	V.4.29 Unit Value and Flood Damage Rate for Mortality of Rubber and Oil Palm
	V.4.30 Unit Value and Flood Damage Rate for Production Losses of Rubber and Oil Palm
	V.4.31 Flood Damage Rate of Non-Agricultural Assets
	V.5.1 Assumed Flood Water Level and Flooding Duration of the Probable Floods
	V.5.2 Annual Planted Area of Paddy
	V.5.3 Flood Damage to Livestock and Forecast Number of Livestock
	V.5.4 Flood Damages in Past Major Floods, Malaysia
	V.5.5 Assets Damaged in the Probable Inundation Area
	V.5.6 Probable Flood Damage (3 Patterns)
	V.5.7 Probable Flood Damage

	FIGURES

	V.1.1 Flow Chart of Flood Damage Study
	V.2.1 Flooded Area by January 1967 Flood
	V.2.2 Actual Flood Damages
	V.3.1 Probable Inundation Area (Study Area of the Flood Damage Study)
	V.4.1 Division of River Stretches
	V.4.2 River Stretch and Administrative Divisions
	V.5.1 Probable Inundation Area ( 3-year Probable Flood )
	V.5.2 Probable Inundation Area ( 13-year Probable Flood )
	V.5.3 Probable Inundation Area ( 50-year Probable Flood )
	V.5.4 Cropping Calendars for Paddy and Tobacco


	ANNEX Ⅵ　REVIEW AND UPDATING OF WATER RESOURCES DEVELOPMENT PLAN

	TABLE OF CONTENTS
	1. INTRODUCTION
	2. EXISTING WATER USE OF THE KELANTAN RIVER
	2.1 Irrigation Water Use
	2.2 Domestic and Industrial Water Use
	2.2.1 Maximum supply capacity
	2.2.2 Daily average use of domestic water
	2.2.3 Potential use of industrial water
	2.2.4 Total amount of present domestic and industrial water use


	3. FUTURE WATER DEMAND OF THE KELANTAN RIVER
	3.1 Irrigation Water Demand



