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I, WATER BALANCE STUDY

1 GENERAL

Water balance study was made in order to confirm whether five(5) granary accas have
enough irrigation waler for achieving cropping intensity as high as 180%. By conducting the
water balance study, present condition and effect of irrigation water management system
modernization can be clearly recognized, which contributes the formulation of water
manageiment system planning.

As the first step of the study, available water for irsigation in probable drought years
were estimated based on river discharge and relevant data.  Sccondly, irrigation water
requirement in probable drought years were catculated on the basis of various climatic data etc.
Then, the available water for irrigation and irrigation water requirement were compared to judge

if the available water meets the requirement. In the study, several conditions showa betow are
assued.

{1 Available water for irrigation

- Present Condition
- Tuture Condition (year 2010)

(2) [rrigation water requirement

- Case 1 (overall irrigation efficiency : 45%, present cropping pattern)
- Case 2 (overall irigation cfficiency : 60%, present cropping patieri)
- Case 3 (overall irrigation ¢fficiency : 60%, proposed cropping pattern)

‘The water balance study was conducted along the work flow shown below. Firstly,
using the assumed present overall irrigation efficiency of 45% and present cropping pattern,
water balance was conducted <Case 1>. Sccondly, if water sources do not meet the
requirement, with the assumption that overall irrigation efficiency is improved as much as 60%
thanks to the irrigation system modcrnization, the calculation is repcated <Case 2>. Finally,
when water sources still remained insufficient, proposed cropping pattern was applied <Casc
3>. In the study, target drought probability is set to be less than 175, in other words, drought
will be occur less than once a five years.
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< Waork Flow of Water Batance Study >

The flow of water balance calculation is shown below. Tables No. and figures No.
used for the calculation are shown in Fig. 1-4.

[Mele_érologicé}_ Data) [ - Hydrological Data - I I Noi-Farm Use Waler Data ]
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2 METHODOLOGY

2.1 Available Water for Irrigation

In the study arcas, except Jarak river in Pulan Pinang and Angga river in Ketara
{Besut), river discharge data is gauged by DID. In the study, avaitable water for irrigation was
estimated based on the data in the latest 10 years river discharge data. However, as for Besut
river, reliable data period falls on between 1961 and 1964, Hence, 4 x 4 tank modcl shown in
Fig. 1-9 and 1- 10 was uscd for estimation of discharge in the past ten years. For Angga river,
river discharge record is not available, so that it is assumed that the drought probability of
Angga sub-scheme in Ketara(Besut) is same as that of Besut sub-scheme. Available water of
study arcas were determined considering present and future water demand of domestic walcer,
industrial water and river maintenance flow ctc. Present and provision data of domestic and
industrial water demand are corrected at relevant agencies, For the tiver which doces not have
detail water distribution plan of domestic and indusirial water, the estimation based on the
capacity of imake facilitics are made. Concerning river maintenance flow, only data of Muda
river is available Accordingly, the river maintenance flow of the other rivers are cstimated
based on specific river maintcnance flow of Muda river. The gencral models used for
determining available water for irrigation are shown below. The models for respective rivers
are shown in Fig. [-30 to 1-39.

<Available Water for Irrigation in Present Condition (Qa)>

Water Balance Model in Presvnt Condition
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where, Qa : Available irrigation water for the study arca in prescat water demand

Q - River discharge at the river discharge station

Qd) . Domestic water in present condition

Q(in) - Industrial water in present condition

Q(is) - Trrigation water for secondary granary areas in present condition

Q()down : Water demand for downstream of river discharge station in present
condition

0] . Inflow from major tiibutary or excess water from another schemes



Om . River maintenance flow

<Available Water for Irrigation in Future Condition (Year 2010} {(qa)>

Water Batance Model in Fulore Coundition
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where, ga : Available irrigation water for the study area in future water demand

Q : River discharge at the river discharge station

q{d) - Domestic water in future condition

q{in) . Industrial water in futute condition

q(is) . Trrigation water for secondary granary areas in Muture condition

Q()up . Water demand for upstream of river discharge station in present condition

q( up - Water demand for upstream of river discharge station in future condition

q()down : Water demand for downstream of river discharge station in future
condition '

Q - Inflow from major tributary or excess water from another schemes

Qm : River maintenance flow

Q(d), Q(in) and Q(is) consist of two parts, onc is the water taken from upstream of
river discharge station, and the other is the water taken from downstream. In present
condition, river discharge at the station doces not include upstream water demand already taken
from the river. Conscquently, only downstream water demand is considered in present
condition. On the other hang, in futuce condition model, river discharge at the station might be
decrease because of water demand increment in upstream. Hence, upstream water demand
increment is considered in the future condition model.

(1) Domestic and Industrial Water

The data of domeslic and industrial water are obtained from relevant departments or
agencies as shown below. The amount of waler to be released at the intake point for domestic
ang industrial water use in the downstream is estimated considering inflows from tributaries
located between the both intake points for irrigation and domestic/industrial water. Estimated

-4



domestic and industrial water demands at intake points of the study arcas are shown below and
their breakdowns are shown in Table [-14 and I-15.

D/I Water Demand {m'/s)
Scheme River _ Peesent | Future (2010) Data Source
UIs D/s u/s /s
Pulau Pinang Muda - 796 - 16.1 iPenang Water Authority
omprehensive Management
Plan of Muda River Basin (JICA)
ket - oSy - | O8RPeaang Water Awthority
[\urm Kurau - 0.88 - 1. 40Pcrak Water Board
Bukit Merahy
o fkedn e - |esd
Sungai Manik __ [Bug. Padang | - | -} - p - S
Schepang Perak_ fPecdk ] 641 37§ 8.8%  6.72Pcrak W{:k_r_erd -
Kemasin/Semerak [Kemasin 4 - b b d ) S
Ketara (Besut) Besut - 0.2 - 0.77IBAY lcnngganu
ngga - - - -
Note : 1[)1” : Pomestic and Industrial

: Jabatan Bekalan Air (Waterworks Department)
UfS  : Upsircam of River Discharge Station
/S : Downsiream of River Discharge Station

2) [rrigation Water for Secondary Granary Arcas

There are 74 secondary granary areas in Malaysia and its demarcation is decided based
on Feasibility Study on Rationalization and Crop Biversification in Non-Granary Irrigaied
Areas in Malaysia (JICA, 1990). Sccondary granary arcas are also considered in the waler
balance mode! because it is projected that cropping intensity of secondary granary arcas will
increase 120 % to 170% based on NAP. In the water balance model, cropping patterns of
secondary granary arcas arc assumed as same as those of granary areas. Inventory of
secondary granary areas in relevant river basin is shown in Table I-16.

(3) Inflow from Major Tributaries

Some of the river discharge stations are located far from intake point of the study arca.
There might be some significant inflow from tributaries between river discharge station and
intake point. o the waler balance model, inflows from tributaries are estimated from specific
discharges of the main rivers by using tributaries catchment area factors. In the water balance
medel, tributaries catchment area factor is defined as shown below.

TCF = (Catchment Area of Tributaries / Catchment Area of Main Flow at discharge station}
where, TCFE : Tributartes Catchment Area Factor

Table I-17 shows tributarics catchment area factors of relevant rivers to be used fot the study.
The discharges of tributarics can be estimated by use of the following equation :

Q1=TCExQ



where, Qt : Discharge of Tributarics

Q : Discharge of Main Flow

4) River Maintenance Flow

The river maintenance flow is the indicator of the altowable limit of water withdrawat
from the river. Water withdrawat shoutd not be increased, if it is expected to impair the river
maintenance flow frequently. In Muda river, it is agreed between Pinang Statc, Kedah State
and Penang Water Authority that 5 m¥/s of water should be released from Muda Barrage as
river maintenance flow. On the other hand, JICA study team could not get any information
about river maintenance flow for the rest of relevant tiver.

Tor the water balance study, river maintenance flows shown below are considered
based on specific river maintenance flow of Muda river (0.001 19m3/sfkm?). In the water
balance model, downstream water demand is already considered so that river matntenance flow
is used only for maintaining river environment and so on, not for downstream water demand.
Procedure to estimate river maintenance flow (o be used in water balance study is shown in
Table I-18, and summarized below.

Scheme River River Maintenance Flow for Water Balance
Study at Tntake Point {m%/s)

Pulau Pinang Muda 5.00
Kulim 0.13

Keman | Kedan | 160

Sungal Mamik | Batang Padang| TTTess T T T

Seberang Perak Perak b 17.55

Kemasin/Semerak  §+ Kewasin | 0.16

Ketara (Bosw) | Beswt | Y
Angga 0.0%

2.2 Irrigation Water Requirement

Diversion irrigation water requirement was calculated from every 10 days on the basis
of tic formula shown below. Concerning cropping method, wet dircet seeding, dry direct
seeding and transplanting which are being practiced in the study arcas were used for the water
balance study. For planting period, 120 days for the schemes located on the west coasl and
130 days for the schemes located on the cast coast ware applied.

(1}

Presaturation, 2nd standing water supply period

DWR=(S+H+ETo+PL-ER)/E

DWR : Diversion Water Reguirement
S : Soil Saturation Depth

H : Standing Water Depth

ETo : Potential Evapotranspiration
PL : Percolation

i-6



ER  : Gffective Rainfall
B + Overall Iirigation Efficicncy

For soil saturation depth , DID standard value 150mm was applicd. For standing water
depth, 100mm derived from DID standard was used for presaturation period and Omm was
used for 2nd standing water supply period. Potential Evapotranspiration (ETo) was estimated
by using modificd Penman method. Required climatic data were collected from principal
meteorological stations closest to the study arcas as showa below. Percolation (PL) data were
obtained from opcration and mainlenance manuals collected from DID focal offices and
v Assessment of Selected Performance Indicators for Paddy Ierigation in Kerian Scheme”
published by PID in 1995. The maximum and minimum limit of effective rainfall were set as
165mm and Smm respectively. Maximum limit 165mm consists of 100mm to make standing
water and 65mm to keep slanding water depth. 65mm derives from paddy plot water balance
shown below. The minimum limit Smm was decided considering the rainfall to be kept in
stems of rice plants. In presaturation and 2nd standing water supply period, 10-days areal
rainfatl in /5 probability drought year were used for eslimating effective rainfall. Overall

irrigation efficicncy were assumed as 45% for prescnt itrrigation system and 60% for
modernized irrigation system.

Meteorological Stations for Estimation of Potential Evapotranspiration

Schemwe P.Pinang Sg.Manik Kemasin/ Besut
Kerian Sh.Perak Semerak
Metcorological Bayan Lepas Sitiawan Kota DBahru Kota Bahru
Station
Catculation Period 1977-1996 1977-1996 1972-1996 1977-1996

{Paddy Plot Water Balance Study)

Effective rainfall is given by conducting water balance calculation at paddy ficld tevel.
The water balance calculation is performed based on the following formuta.

WL(i) = WL(i-1) + R - E¥o x Kc - PL.

where, WL(i) : Water Level at time(i)
R - Rainfall more than 5 mm (rainfall less than S mm is assumed as
ineffective rainfall because it'll be kept around stem of rice plant)
ETo : Polential Evapotranspiration
Ke : Crop Coefficient
PL : Percolation Loss

Bascd on Assessment of Selected Pesformance Indicators for Paddy Trrigation in Kertan
Scheme, storage capacity of the model and irrigation & drainage interval are assumed to be 73
sm and 10 days respectively. The resuits of the calculation are shown in Table I-1 and Fig 1-
5. The other factors used for estimating irrigation water requirement are shown in Table I-2.
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(2 Nonnal supply period

DWR = (ETo x Kc+ PL-ER)/E

DWR : Diversion Water Requirement
ETo : Potential Evapotranspiration

Kc . Crop Coeflicient

Pi. : Percolation

ER : Effective Rainfall

I ¢ Overall Imrigation Elficiency

The maxinum and minimum cffective rainfall for normal supply period were sct as
65mm and Smm, respectively. The nearest rainfall station data (more than 20ycars) was used
for estimating diversion water requirement.  Probability calculation was done in order to
estimate water requirement in cach probability drought year.

3. RESULT OF THE WATER BALANCE STUDY IN THE FIVE(S)
GRANARY AREAS

3.1  Pulau Pinang Scheme

Pulau Pinang Scheme has three(3) main water sources, namely, Muda river (for Sungai
Muda Sub-Scheme, Pinang Tunggal Sub-Scheme and Pokok Tampang Block in Sungai Jarak
Sub-Scheme), Kulim river (for Sungat Kulim Sub-Scheme) and Jarak river (for Padang
Menora Block in Sungai Jarak Sub-Scheme). Kulim and Jarak Sub-Scheme receive
supplementary irrigation water from Muda river system as shown in Fig, 1-29, so that water
balance study of Muda river is quite important for Pulau Pinang Scheme. The water balance
study of Muda river basin including the biggest granaty MADA has been done in
*Comprchensive Management Plan of Muda River Basin (JICA,1995)". According to the
result, granary arcas in Muda river basin can achieve 200% of cropping intensity if proposed

water resources structures such as Beris Dam, Jeniang Transfer, Naok Dam and Reman Dam
are construcied.

3.2 Kerian Scheme

For Kerian Scheme, water batance model considering Bukit Merah reservoir storage
function was devetoped. In the model it is assumed that Kerian Darat Sub-Schieme which
completely depends on the reservoir waler source is given priority for the water distribution.
Kerian Lautl Sub-Scheme is given excess water from Bukit Merah reservoir and supplemented
by Bogak Pump Station. The water balance model used for the study is described in Fig. 1-30
and cquation/operation rule used for the reservoir water balance study are summarized below.



Storage - Area - Elevation Curve of Bukit Merah Reservoir used for the study is shown in Fig

1-39,

(O

(2)

(3}

{4)

The water balance study of Bukit Merah Rescrvoir
Se=Sb+1n-RD-RL-Ev-§p

where, S¢ : Reservoir storage volume at the end of the period
Sh : Reservoir storage volume at the beginning of the period
In  : Inflow to the reservoir from Sungai Kurau during the period

RD : Release from reservoir to Kerian Darat including domestic, industrial
and ircigation water requirement

RL. : Release from reservoir to Kerian Laut including domestic, industrial and
irrigation water requirement

Ev : Evaporation loss from reservoir

Sp : Spillout discharge if any
The rule of operating reservoir used in the study

The water level should be the maximum level on December 1st.

The release will first meet the domestic, industrial and irrigation water requircment in
Kerian Darat.

The balance will be supplicd to Kerian Laut,

If this balance is inadequate to meet the demands in Kerian Laut, pumping augmentation
shall be inttiated to meet the deficit to the exlent possible.

In the Reservoir Operation Study, it is mentioned that the reservoir level should be kept
low level in October, November, December because of anticipation of flood. But there
are no certain regulation to operate the reservoir level, so that the this release is not
consider in this study.

In Kerian Scheme, present cropping paltern is quité different from the original one.

According to the water balance study, the scheme can achieve 200% of cropping intensity in
<Casc 1> (present cropping pattern). However, from agriculture and water management point
of view, it is recommended to use proposed cropping pattern <Case 33 which is similar to the
original pattern to achicve 5.5vha yield. <Case 3> has high water demand peak compare with
<Case 2>, but <Case 3> can also achieve 200% of cropping intensity. . In Kerian Scheme, it is
quite important to operate Bukit Merah reservoir with proper management method. For proper
reservoir operation, it is important to decide command area of Bukit Merah reservoir and Bogak
Pump Station. Command areas of Bukit Merah reservoir and Bogak Pump Station are shown
in Fig. I-45 10 1-51. 10-days basis reserveir water level transition in 1/5 probabililjf drought
year is shown in Fig. [-52. 10-days basis water balance of Kerian river is shown in Fig. 1-53.



It is quile important Lo kecp desirable reservoir water level to achicve Oplinum reseivoir
operation. "Drought - Required Reservoir Storage Curve Mcthod” is recommended for
agriculiure purpose reservoir because of its effectivencss and simplicity. Reservoir operator
have to adjust two kind of requirement showa below

(a) To release water as much as possible for the farmers,

(b) To restore water as much as possible for present or futurc drought.

Drought - Required Reservoir Storage Curve Method is developed to adjust the
opposite object shown above. Il reservoir storage is larger than "Drought - Required Rescrvoir
Storage", reservoir storage will not become zero cven in design drought year (1/5 probability
drought year). Drought - Required Reservoir Storage should be converted to Drought -
Required Reservoir Sterage Curve by using H-Q curve of the rescrvoir considering simplicity
of the reservoir operation. Drought - Required Reservoir Storage Curve consists of lwo
curves, namely "Standard Storage Curve” and "Release Limitation Curve”,

At first, it is necessary to determine “Standard Storage Curve” by using formula as
follows :

Ky =Pi)- YQ)
V(i) = V(i+1) - K(i)
in casc V(1)<0, V(i) =0

where, K{(i) : Water balance
P(i) : Available inflow in design drought year
Y{i) : Irmrigation water requirement in design drought year
V(@) : Requircd reservoir storage
i + Calculation time (i=1,2,3, ....... , )

Reservoir water level should be kept to "Standard Storage Water Level”. Nevertheless,
the water level often falls down below "Standard Storage Water Level” because of fluctuation
of weather condition. In case the water level is betow "Standard Storage Water Level”, the
rescrvoir should be operate according to the “Release Limitation Curve”. "Release Lumitation
Curve" is determine by using formula shown below.

K(i)=P(i)- Y{DXZ
V(i)Y = VG+1D) - K(i)
in case V(1)<0, V{i) =0

where, 7. : Release Rate



“Storage Deficit Recover Point” is the critical point of this method. ‘The water levet
must be higher than "Standard Storage Curve” at this point to supply 100% of water demand
after "Storage Deficit Recover Poiat”,

The cxampte of "Drought - Required Rescrvoir Storage Curve” is shown below. At
first, water level was maximum level (P1) so that release was set as 100% of water demand.
Nevertheless, because of unexepectable drought (more than 1/5 probability), water level of
reservoir went down from Pt to P2. P2 is located at 90% release zong, hence release from
reservoir was sct as 90% of water demand. Unfortunately, drought is very severe in the
sample year, water level went down from P2 to P3 even with 90% release. P3 is located at
80% release zone, hence release from reservoir was sct as 80% of water demand. Thanks to
the 20% water release decrease, water level went up from P3 to P4, so that water release was
set as 90%. Al tast, water level went up to PS which is located higher than "Standard Storage
Curve” so that reservoir can supply 100% of water demand. By using this method, reservoir
operator will be able to keep “Standard Storage Curve”.

Fig. I-57 shows sample "Drought - Required Reservoir Storage Curve" of Bukit Merah
Reservoir in Case 3 (Future Non-Farm Water Demand). In Fig. 1-57, “Storage Deficit Recover
Point" was determined based on the growth stage of rice plant. For rice plant, it is very
important to be given water in heading period so that water supply in this period must be 100%
of water demand to atlain high yield. Consequently, in Fig. 1-57, "Storage Deficit Recover
Point" were set considering beginning of heading period of main season (September) and off
season (March).

Storage Deficit
Recover Point
Measured Water Level
50%
N Release
“\ Standard
“ Storage Curve
~
80% N
N Release ™
.\"
\\
~
0% P3 /
Release ~ P4 /.,
- - 87,
~. ~o A /
. . . . ¢,
., NS/
~. .
~_/

3.3 Suagai Manik Scheme
Sungai Manik Scheme has sufficient water to achieve 180% cropping intensily even in

present condition <Case 1>, and the scheme can conduct 200% cropping intensily from water
resource point of view. 10-days water balance result is shown in Fig. I-54.
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3.4  Scherang Perak Scheme

For Seberang Perak scheme, detail water balance study could not be achieved because
ol non-availability of proper Perak river discharge data. However, it can be said that the
scheme has abundant water resource according to the rough cstimated river discharge dala
given by DID Ipoh. The scheme can accomplish not only 180% but atso 200% cropping
intensity cven in low irrigation cfficicney condition <Case 1>

3.5 Kemasin / Semerak Scheme

In Kemasin / Semerak Scheme, only Kemasin Hilir sub-scheme and Jelawat Rusa sub-
scheme has operated so that the water balance study was conducted only for the two(2) sub-
schemes. In the study, two(2) sub-schemes were regarded as one(1) system since they reccive
water from the same river (Kemasin river). Kemasin scheme has planed to be provided 5
mYsec water from Kemubu Pamp Station located at Kelantan river which has constructed for
KADA. The water balance study was conducted with supply water of 5 m¥sce. The scheme
can altain 200% cropping intensity, if Kemubu Pump Station supply water to Kemasin scheme
properly. 10-days water balance result is shown in Fig. 1-55.

3.6 Ketara(Besul) Scheme

Ketara(Besut) scheme has 2 water sources, namely Besut river and Angga river. In this
arca, norkh east wind peculiar in the east coast arca has greal influence and as a result, annual
and monthly variation of water sources is significant and effcctive use of river discharge is very
difficult. In Besut scheme, the original cropping pattern is considered as recommended
cropping paitem <Case 3> and adjustment of present cropping pattern <Case 1> to the original
cropping pattern <Casc 3> makes great benefit. In addition, introducing dry direct seeding in
off scason in 20% of totat arca can decrease peak water demand as shown in Fig. I-58. In the

water balance stady, the original cropping schedule with 20% dry direct seeding is
recommended as <Case 3>.

However, even in <Case 3>, the scheme cannot attain 180% cropping intensity in 1/5
probabilily drought year, hence the scheme is recognized as (Category 4) in work flow of waler
balance study. The maximum potential cropping intensity of the scheme in /5 probability

drought year is about 165% as shown below. 10-days water balance result is shown in Fig. I-
56. '



Case |
Case 2 =01 Season
S
aMain Season
Case 3 .

4] 20 LU 60 80 100 120 150 160 180

Maximum Potential Croppiog Intensity {%)

4. RESULT OF WATER BALANCE STUDY AND PROPOSED PLAN

Based on the water balance study, the study arcas can be classified as shown below.,
Sungai Manik, Scherang Perak and Kemasin Schemes have cnough water to achieve not only
180% cropping intensity but also 200%. Consequently, these schemes were classificd as
(Category 1) and the target cropping intensity should be sct as 200%. Kerian scheme was
classified as (Category 3), hence trrigation efficicncy improvement and cropping pattern
modification are required to get more than 180% cropping intensity and high yicld.
Ketara(Besut) scheme was classified as (Category 4), so that irrigation efficiency improvement
plan, cropping pattern modification plan and drainage water recycling ptan should be taken. In
Ketara(Besut) scheme, capacily of recycling pump is about {0% of peak diversion irrigation
waler requirement. If the scheme can recycle about 10% of irrigation water, maximum
potential cropping intensity in 1/5 probability drought year is about 175%. Pulau Pinang
scheme will be able to achieve 180-200% cropping intensity with the proposed dam projects.
In the water balance study, it is assumed that there is no water distribution problem. In case of
water distribution problem, there will be water deficit in local arcas.
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5. ADDITIONAL STUDY FOR THE FUTURE WATER SHORTAGE

In order to help policy formulation contingency plans in the cvent of water shortages in
the future, additional study to grasp maximum cropping intensity for the future water shortage
is made. In the additional study, more stringent drought year condition than one in five years
(1/3) such as one in ten years (1/10) and one in twenty years {1/20) arc assumed. The result of
the additional stady is summarized below.

Maximum Cropping Intensity (%) of Casc 3 in Future Water Demand Condition

Drought Probability 175 1710 1/20
Scheme
Pulau Pinang 200 200 -
Kerian 200 140 75
Sg. Manik . 200 190 170
Perak 2 200 200 200
Kemasin 3 200 200 200
Ketara(Besut) 165 145 130
Ketara(Besut) % 175 155 140

x Comprehensive Management Plan of Muda River Basin (JICA,1995)
2 jistimated from minimun discharge (113m¥s) guaranteed by Tenaga
Nasiona! Berhiad at Iskandar Bridge (upstream of Tefok Sena Intake)

3 ; with supplementary water from Kemubu pump station (KADA})
1+ with 10% recycling water
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Table 1-1 Inventry of Principal Meteorclogicat Station Used for the Study

T altodeny Losgmie(Ey Tioightahove Duta Collevd Peaad Ticight of Ancawsieted

R Doz Ma Deg Min,  MEL{m) s Head ahove Ground ()
Pirang Trcrnational Aipen (Bsyan t2pas) § BB 10018 13 1917196 N VES
Sitizwan 4 13 ;0 4 10 1977199 168
Kota Bhiru Adrport 6 10 0 1 46 19711996 1Ho
Kuala Teeengzanis Airpedt . 5 N 10y o6 53 1585-15%6 110

Table 1-2 Areal Rainfall of Pulau Pinang Scheme

Rainfall Staion

5303053, 5304036, $403042, 5404041, $503031, 5503034, 5504035, 5505033

{mm}
Mont/{Odays| Jan | Fed | Mar Apr | May Jun | Tw Aug I Sep Ot Nov | Det Annant
Year ; ) ! i Tola!
1930 96 03 1319, 1578, 1966 124K 1495 3796 6566! 3913 2829 1S08) 27276
Lost 38.#; 2L l?J.II 135 Bi 2161!‘: 144,4'1 894 ISS.II 398 71 1928 1827 194 1939.4
1932 2.]i 181 II!KI 25 81 23-8,1| 0 Il9.2:_ H}.Si 3.731& M3t 23‘).3; G7.1| 19507
1533 20l 46§ 39.1{ 1230, 3?5‘7| 1.2 .(): IZ-L‘.)l LA N 43?.!; 2167 96 5»‘I g9 1833%
1584 [P IJ\S.O1 lD]'.'ii !53.4: l46,4! 119.0; 23 9‘ II'H&‘L 178.9 I'H.Zi IS!AI 1398] 1518
1333 54 2 IZ\SO‘ 1?86‘ 1875 2204 46.51 95 6= 150, 312.II ®ie M2 BGY 2H9R
1536 3!1'5; 66& 80‘31' 94.!! 239 TL 7.4, 149 2i 203.!] llO()..‘i'= 16661 173 3; 68| 20284
1337 5 2; 00, 65'61 Ill.li Zi‘).ﬂL 93.!} 144 3; 251 2-! 336.7! 2I~L‘ii 351]'i 133.7] 19339
1958 43 SL 9i .C'i t40.4; 2()-6.‘)I 130 2; 145 3I llSJi 3815 129.#‘i 183.3: !??Si 214] 1930
1589 R{]R‘- 4S.S| 2061! 2?03'q 1387, 22 Si 72 Jl 23!.4i 3913, .’-.‘5.5‘ IIS,Ri Tx4] 23320
1990 6?’ﬂi 103.3‘I 8?.31‘ :us‘ ?‘“bi II9.2; I55.3i i Zi 348.?'1 M GI kye Si 73 21208
1991 (3} Si 8 2 BS,OL 208 ‘)1 3803, 2(:\!11.!5'l FLIR 24I.Ti 2120 st' IRl Si £6.4] 23171
L 16 10a] 817 Isia) 2663, 626, 201 383 lRS,il 4083, 1540, o1al 2009
_Avemgze 1% 734 1174, 2014, 238 3 024 MS671 269, 3832 19} WS B99 2M200
Probable Arcal Rainfall
Estimated by Pearson Method {nm)
Month/0days ] Fan Feb | Mar | Apc | May i Jun Jud Aug Oct | Nov | Dee | Annoal
Return Period Total
20 S.Si 4 SI 58.6! o8 13-0.5-{ 51k 8-6.5l H.OI 1538 97.8i 40.41 1009
0 | s 20, e10, ang Hez 388, 913 1008 _hzo, - avol 1123
[ U N L .3-'#»" 13 ?5'.154‘\‘ '.lﬂ‘-ﬁ:“:a?l?;=.~?-¥2-5§'-7', 3 i 0 6F 20541213 1 A83] 13410
4 EEH 38, 795 "”i 150.4) 30.41‘ nze()s“t 139 si 7530, m.oi 1459, 326p 1SK4
3 l!?.'l; 49| 880| 16!.3i 196.9l 91 6} ¥ 5t 159GI 291 8' 242 S| I63‘S‘} 5836 16032
LI -2 o 1016 18570 2226 1106 488 1929 3200 27221 103 68.4] 18504
Table I-3 Arcal Rainfali of Kerian Schene
Rainfall Station
4505032, 5003028, 5004027, 5005002, SOO602E, S10401 5, 5104012, 5104052
(xnm)
Mordv10days] Jan Feb Mar Apr | May Sun Jul Aug Sep Oct Nov Duc | Annual
Yeat Totat
919 I()I.O: 1374 14348 l’a5|,9'I 1391 1506»i I9J’.3! 12 9| PATEE M 255.6‘ 324 22192
1980 5700 17190 142B] 2329 2551 l!l,‘!! 1(1!’2.5i 3'?'0L 3171}‘ 39.61 kil 3i 233.2| 26390
1981 931 11715 W 375.41 2422 Sl.Si I-iIMi S&?i 2606, 1416 152 3‘ B2 9} 18469
1982 S 482 16, 2}5.01 250.1' 42 9l 106.*1‘E l10‘0‘| 233 2i 42I.5i kY 81‘ 1587 22201
1985 3?,S| 1540 246‘9| I63|.9i 95'94 20,9i 2 6l IEM,Bi 182 Si 3t 3-63‘4; 524 5] 19535
1586 45.9I 488 23].6; 126 Ii 23}?{ 61 6| 1059 I?T,S‘ 3t4 6l 235.3i lé]‘B; 1602 315
1587 857 52 lSS.AII l616. Il‘?l 8“ 163,9; 121 7[ 242 4. 321.91 29}‘.0i 269 2i 239.61 23005
1938 1721 1350 sss.si 296.7[ I‘S-‘l,Si 225 Ii 108 9| 259.9‘ 5 GL 16 232Ji T1.5] 23686
1590 1284 1{,'0.9| 145.2; 2I3‘6= 2'366| 93 li 91.71 l'.')!.i)I 2??” 28'.'.l| 338 5" 178.9] 23740
iy | ana 93 g ms WS 0213 206 M6 (618, 1] 311 2040 27
Average 934, (063 119 107 00 3 j0T& 10k 1659, 23540 IR 2972 KS4E] 22274
Probable Arcal Rainfall
Fstimated by Pearsor Method
Monih/iDdays] Fan Feb | Mar | Apc | May

Return Period

1]
[1+]
g
14
3
2

T1024 L 1ee 3,
37 1m0 161 258, 2u43]
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Table I-4 Areal Rainfal} of Sungai Manik Scheme

Rainfall Station

L 4010098, 4010138, 411137 o e
{mm)

[Montviosays[ Jan | Teb | Mar [ Apr T May | Jun | Jol [ Avg | Sep | Ou | Nov | Doo [Anaual
~ Yewr o ; i | | 2l ] Total
1979 1315 2084] 919, 1696 1322, 8L3| 1630, 94.oj 3790, 3534 3167 2149| 23389
1950 1756, 25720 3030 21900 1963 1a3i| 1253 1896, 2023, 2218) 3315 1985 26299
1982 136; 1106, 1828 4464] 2534] 6430 1640 1379 1035| 4623 $31.0, 326.1] 28957
1987 nsol 11s4) 1807 s0s2l w050 91a] 1s33 2612 2040, 2990; 1282[ 21324 22730
1938 1054 1432 300.8° 355.0’[ 1466/ 1759; 1786 367.ii N30, 397) 3724 169.3] 26713
1989 328 1263 18311 2604, 289.7) 11260 A8 30B] 46081 (53] 3196, 1091 25319
1390 B8 12070 1198 824! 2675 922 IILS] 407 0360 2619 16131 195) 17451
1991 1233 1606 2009) 3068, 2760, 1347] 561 918 SLI, 1678] 2503 2212 21035
1392 695 419, 93 951f 1667, 388 1467 1089, 945 1472] 4383 2143 16617
1993 176! 64.6: 203 2012 M5, 1344 1932 500, 2347 2023 3594| 33DSE 24974
Average sl ael 192al 29800 2msl wons| weal 190 2m9s 2wl sisal aseol 2328

Probable Areal Rainfall

Estimated by Pearson Method (mm)
VMonthHOdays Jan E Feb Mar Apr May lun %] Aug Sep Oct Nov Dec | Anaual
Retare Peried 1 i — Total
0 453 582y BR2| 1056, 1122] 560 6160 307 193] 929 1721 1366] 10446
1w il esol 1003 urol psal e w3l 302l wel s
B =-:-'m}.-:‘ 7600 1232 ST URRTLE B E Y -;;‘isi?f:rf EX
4 4.8 8-4.4| 1345 lSlJL IS&'QI 34 861 659, 136
3 92.?:! 95.2; 150.5 I?l.S; 17130, 303, 951 SO'?i 1563
2 11450 1129, 1765 2039 1985 925] 1093 10737 1923

Table }-5 Areal Rainfall of Seberang Perak Scheme

Rainfall Staticn
4008102, 4009096, 4010098
. {mmy}
—Momh/IOda}'s Jan Feb Mar 1 Apr { May Jua hal Aug | Scp Oct Nov Dec | Annual
L Yew ) ] Total
1979 10958 2420, 12820 2338 1369, 156.7; 22781 1103] 13571 349.2; 2037) 1413 20506
1980 13653) 15951 1934; 1728; 2374y 1383 2268; 1619] 258.3; 219.8] 273.1f 215.7F 23930
1582 1029 26.9] 191.4] 2683 i60.2 95,50 1436] 1334} 2009, 275,91 3120, 3150] 22856
1534 3593 530.2f 239.7] 1925) 1684 131 1329 1169, 1139] 2725] 179.0| 162.3] 26064
1538 1297 183.4) 3253: 2294| 1639, 1284] 1244] 229.1] 255.7 62.3] 387.2] 111.4] 22305
1989 2722 524 1641y 2203 1548 3560 2700 1000; 3309, 1585 Asadl 1812] 20502
1990 1848 868 1244, 1781} 1522 354, 1200 63.2 2!0.5L 2620, 1258 239.6] 17829
1991 | 589 9Lz, 25801 2296) 1234 1528|447 481| 2320, 1721] 3513} 2564] 20556
| Average | 1739 1722] 2030] 2156 1621 10920 1318 1205 2047] 2205, 2648 2029] 218
Probable Areal Rainfall
Estimated by Pearson Method (mm)

Moot/ [0days | Jan Feb Mar Apr May Jun Jul Auvg Sep Gt Nov Dec § Annual
Return Period Total

208]  ats] HLS! 1630 444] 421 s09; sai| Lizs| 1546 uize| 1147
B40|  534] 1256] 1765 12186
B LI R Tl i Era | 3812
1146 847 1561 1936 . ) 14918
1302 1024] 1706 2012 1435 703; 756 88%| 1203 526! 2102 1686 15904
18570 136, 1933) 2126] 15940 84l o4s| 1058l 1412l 740! 23560 1905] 18802
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Pable 1-6 Arcal Rainfall of Kemasin / Semerak Scheme

Rainfail Station T
o - 58239?6,&2'@9,_5923301,5923(}31,6022001,602_?;_00!,6023072.6(_)%_4_(}74__ o
{mm)
Month/{0days|  Jan Feb i Mar " Api May Jun | 3l Aug Sep Ot Nov Nee Annual]
o Year I I - ] Total
1932 248 23.21 56.3 300 1050 113.7] 27631 i86.0| 1616 503 2406, 6021 1970
1923 61.8 139, 919 11.7 63.4! 14351 2028| 2034F 7400 1822} 3238| 1199.2] 28366
1984 1397 IIO.!l 194.9 783 14970 18130 1016, 8L 191.“ 191.6] 3388 7069] 25713
1985 1019 1327 4582 98.4] 2074 3730 1700 228.0; 2925 3403 2834 646.4| 29965
1988 705 1127 607 10421 18040 nisa] 2085) 2258 A2L1f 2390, 12566, 5433} 34378
1989 86,7 SS.éi 34.3| 87'4: 11807, 1031 IGB.Si 2458 3733] 3552) 3198, 1872 2129.6
1999 1001 2!.9i 309, 2619 13t 104.1] 1806; 1965, 2867 2366 16931 2469 19685
1991 29891 258 2900 628) 1325 1040, 729, 30bS| 2920, 2192; 8664, 4213| 28265
1992 'H.QI 76‘0; 261 258 82.41| lﬁl.ﬁi 216.7. 69.6] 1108] 187 63’2.8a 4269{ 21023
1993 | 1894 3_3_.0; 2362, 1499 624 m.s-# 2485) 1376, 3007 5157| 538T[ 451.7) 30543
Avenage 11520 5900 1222)  onpl 1234; 1234] 19310 2025; 2578; 2539, 5030, 543.8| 23894
Probable Areal Rainfali
Estimated by Pearson Meihod {rmm}
MootviOdays| Jan | Feb | Mar | Apc | May l Ton | Joi | Aug | Sep | Ot | Nov | Dec [Annual
Return Period 1 B i : i } Total
3360 120 145 116! GI.I\ 686l 1030] 1359 1561] 1146 2133} 10823
| a13] 159 07 221 es ‘o‘l_._i_?l_k__!_i__)?.? 1378 1640, 1337 189.6] 2503] 12260
PR I B YAl VL '2?:'“'30-3}':;%,:3{:: CERal 23] 4] 190] 1 T61e) L an 1L 3080} 14626
613 26.7 39.5; 35.9} S?.S-I 83.&{ 1325 H').O“ 136! 1770 341.5] 16070
725 33.01 .‘>I.5I 447 913, 90.6‘. 145.4 156.9‘ W3] 1985 39001 13179
920) 4460 75 607] 11251 1018 1656, 1689: 2268] 2335 470.3] 21713
Table 1-7 Areal Rainfall of Besut Scheme
Rainfall Station
5625004, 5625011, 5725005, 5725006
{mm)
Moath/I10days | Jan Feb Mar 1 Apr May Jun Jul Aug Seg; POt Rov | Dec | Annwal
Year | | Total
1978 1235 7.0 4500 3550 1608 111.8] 1925 20260 34450 3030, 3691 3159.1) 23243
1980 ns 9?.91 47.0E 97.30 129.1] 127.3] 1484] 2767) 2207 3463 4044 7708 21318
1981 40.4 850 54.11 7281 1960 602 1412 908| 2405; 2385| 4285 620.8) 22752
1982 246 11.6 810 107‘.0| 1214 1786, 253.1) 2503 1634} 2427 2239; 6511 2307.7
1983 1982 18.8 96.41 0.0; 1072 l64.0: 3485 2493 222.0i 195.60 293.8! 1412.0] 33059
1984 37i.4] 28550 23020 EIL2] 12671 1339, 1989, 2056 2944 158.7) 2i8.8) 1040.7) 35362
1985 127.1; 2278 697.5E 1712 29530 4671 11461 3072 35019i 1106, 2!8.91 832.8] 38005
S ;1 B &1 LY (. 21 5 __55:’51'_, _ ?-,61 678, 2300, 615|351 Sz 1.’,,5?-6',1.|§.9:."l. 335.1] 28164
Average 132.3) 128! 1679, 7530 1630, 1307 1835 204.7] 281.2° 2693, 4259 752.8] 29042
Probable Areal Rainfall
Estirnaled by Pearson Method {mm}
Month/I0days | Jan Feb Mar Apr May Tun ul Aug Sep Oct l Nov Doc | Annual
Reium Peetod Total
269 1574 1459, 335.0] 11584
M8 79 L 119  361.7] 13317
RV IYAS vy i\ _:;;,f;.?r- 1598 4484l 16008
515 . - lZS.Bi 21241 257.5] 494.1] 17629
1.4 27.6! 20 lB?.i’i . ; 3 2301 297.2] 5359.9] 19951
97.0 469; 103.6, 3.7] 1550, 1089, 151.7 ]56.Si 2669 25771 36360 667.9] 21855
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Table E-16 Inveniry of Secondary Granary Areas in Relevant River Basins (2

(3) IADP Futau Pinang
_ Muds River (Downstream of Ladang Victoria)

Code Name T,p._-j Watct | Imgable Azatha) [ CE(SET-1988)  [Caregory|  Tnuake Location
Nundwte Source; Main O | Main O | . Hrom Discharge Statioq
P 001  Pinang Tungeal Pump 5D ilo HG) >56% >50% i Do nsligam
PP 003  Tesek Gehugor Puep | SD b om| ssom w3 Dowsstcam
Kt 028 Sidom Kanan Pump | SD 00 S0 ss0% >0 7 Do astream
KH 0I5 ‘Terat Baty Pump | SB 3 B ss0m  >soul 7 Downsiream
KH 015 Sidom Kin Purp 80 19 Zl‘}i »50% >50% 7 Pownsiream
KH 03  Pehuta Pump sD 1557 |G8$“ >50% >&0% & Dewnsiream
K 019 finang Tungpal Pump 5D 79 |93i »505% >50% 2 Downslream
ll\_H_ 042 Pamst Proi FSerukam - Pemp SPr t 253 259, »50% ,"SQTEL_ 7 1 Downstieam _
____Kulim, Jarak, Perai River — . N
Code Name Type | Wawrl Irrigable Acra (hy) T CH(987-1589) l(‘arcguyi fatake Location
Nupbee 0 |Scuwel Maia O{E_L Main on i .__ Lfrom Dischar ge Station
PP 000 Jasak Tenpah Parp | 5D 03 05 <% <ozl T Upstream
PP 006 Sg Kulim -‘Gravity ‘ 50 56y 561 >50% >50%i 3 { Do, Bsteean
KH 009  Sg. Seluang |Gravity b= 134 0,Converted fo othee Crops, A Upstream
(K O3} OukKebau _ Gewity 3 SO | a9y a9 M | W 12 Updrem

(2) 1ADT Kerian / Sungal Mantk

Kerlan Schente
Kurau River
Cods Name Type ‘:.t:"r{ $rrigable Acta (ha) Ci{1957-19803  |Category,  Intake Location
Number _ Source; Main  Off Main Off |from Dischasge Station
PK 001  Batu Kuran lGrawit)r SD 562 562 »50% >M% [ Upsiream
PK 002  Air Kuning lGrmi:y 5D 127 127 <50% <50%: 1 Bgstream
PK 00}  Jelai dan Tambahan Gravily | S0 213 278 <50% <S0% 1 Upstream
FPK 04 Pantai Besar |Gravity 50 9 93 =506 >506% LI Upstream
PK 085  lemerang Selar Gravity | SD | i 191 >50% »50% 6 k Upstream
[PK_ 003 Bukit Bertar lpump | SD | %3 287 <S0% _ <S0% 3 3 Upstream
Kerian River
Code Name | Type | Water | bmigable Acra (ha) CIUS87-1959)  [Category]  Intake Location |
Number 4 |Source; Main Off { Main Off ___trom Bischarge Station
PK 012 Sg Segar iGravity | SD [£T] 14, <3D% <50% 3 Upslream
PK 013 Sg Chop tGra\i[y sD % 26, <50% <50% 2 Upstream
PK 014 Sp. Simpol Kin Gravity | SD »n JTI >50% >50% 2 Upstream
PK 015 . Sz Rambutan | Gravity sp 7% 76, >50% >50% 2 Upsiream
PK 0f5 Sg Damak Gravity | SD n HE >506% »50% 2 Upsirearn
PK 0)7 ° Sg. Berdarsh Pump 50 1 IIH: >50% >50% 6 Upstream
PK 018 Sg. Nor lGrmily 5D 17 127 >50% >80% 6 Upstream
PK 019 Sg Garok Gravity | SO 1 74 »507% »50% 2 Upstream
PK 020 Bau 3 Kg Medan Pump 5D 51 5? «50% <30% 2 Upstream
PK 02F  GuaPetal Pump D 3] » »50% >50%; 2 Upstream
PK- 022 Bukit TocakLubuk Scngga'G(a\ily Sp 5 95 >50% »50% 2 Upstream
PK 023  Tapah Hulu |Gra»il_y Sb 65 663 >80% >50% 2 Upsiream
PK 025  Belukar Hanw $Gm\-it:; 8D 65 65} >50% »50% 2 Upstream
KH 001 8andar Baharu Pump | SD 800 800 >50% >50% 6 Downstream
KH 002  Sardang Bu 6 Gravity | 3D .29 26! >S50 >50%, 2 Upstrearn
KH 003 Kilang Br. Kg. Ula Relau | Gravity sD 40 40| >50% :-5‘.)‘3%l T Upstream
KH 004  Serdang Batu I8 (Gravity | SD 40 40f Lile 1dke 2 i Upstrean
KK 005 Kz Sg Tergas ‘Gravily | SD 40 4, >50% >50%;, 2 | Upstream
KH 005 Kg. Sg Taka jGravity sp a1 . 97" >50% »>5G% 1 Upstrean
KH 007 Kg. Berjaya :sPump SD 150 I50| Kile K 2 Upstream
KH 010 UluMahang Gravity | SD 6l 6Il >50°% »50%, 7 Upstream
KH 0f1  BRendong Sena Gravity | SD 23 23' »50% >50% T Upstream
KH 049 Kz Lobak lump | S0 | 3 20,  >%0% »50% 3 Upszeam
Sungai Manlk Scheme
Batang Padang River . N ~
Code Name Type [ Warer| Grigable Aera (ba) CT{1957-1589)  [Category]  Taizke Location
i Rumber Sourve; Main Off Main Off from Discharge Station
Nib - - . - - - . - -
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Table I-16 Inventsy of Sccondary Granary Areas in Relevant River Basins

(3) TADP Seberang Perak

Perak River (Dganstream of Iskandar Bridge)

Coke Name T Type | Water| Inigable Acrachay ] CICI98T-198%) | Catepory Totake Location |
Number ] ] Soorce|  Main 0ff Main Oif from Discharge Station
FE 026 DBdglelang “\Graviy | 75D 47 k) >0% >0% 3 Upstream
PK 028  Padang Rengas ;Gravity LS 50 Hs; ke Wle ? Upsiream
PK 020 Bdg Sergpasg Gravity | 1S 42 47 >50% >50% I Upstream
FK 01t Bdg Ketiow [Granity | SD 42 20, <50% <50% 1 Upsticam
PK 03! Beluru Gravity | 5D 18) !50} >S0% >50% 6 Upslream
PK 03 Bendang Lempar Geavity | SD 100 100, >50% >55% & Elpstream
PR 037 Kreoh Hulu Gravity | SD 15 15 >50% >50% 3 Upstream
P 038 Bendang Telang ity | 8D 0 0,  >30% >50% A Upstream
PR 039 Bendan Uly Kepas {Gravity | 8D 27 17 >50% >50% 4 Upsiream
PK M0 Kota Lama Kiri Gravity § SD 112 142: >50% >50% 13 Upstream
PK 84t Salong Pump sb 180 lﬁﬂ: >50% >M% 6 Upstream
PK 042 Cheplas Gnity | 3B XN %0, >50% >S0%! 2 Upstream
PK 044  Bendan Kuala Dat ,Gravity sD 20 20| idle 1dle 2 Upsiream
PK 059 Parit Bukit Cupak & Meous Purap s 220 120 <50% <50% 2 Upstream
PK 024  Bukit Tunggal :Pump sD 146 1461‘ >50% »50% 2 Upstreamn
PK 055  SbPevak Peringkat &Tam Punip sn W 09 <% <s0% 7 Upstream
K 056 Botvlambor Panyp 50 154 54 <50% <S0% 1 Upsteasn
FK 037  Senin {Punip 5D 137 137 <50% <50% 2 Upstream
PK 058  Bambor Kin Punp SD 168 168 <S0% <50%F 1 Upstream
bk 059 PartBukit&Mersa  Pwwp_ | SO {20 2w >%0%  >80% 2 | Uptreaw
{4} IADP KemasinSemerak
o Kemasia Rivee —
Code T TNome T el { Water| Trigable Aera (b) Cii5%7-1989)  ]Category] Imake Location J
Nurrber . . | Soarce]  Main (801 Main Off ___{from Discharge Statio
o Ny - i - - - - - T -
{$)IADP Ketara {Besul)
(i) Besut Barrage Sud-Scheme
o Besut River e ) R
Code T R [ Type | Water [ Imigable Aeraghay | CI(I987-1989)  Category]  Intake Location
L Mumber o i Source;  Main  Off _‘ _Main Off from Discharge Statio
TR 001 Telatak o Gravity : LS 120 o <S0% <So%] 2 Upsiream
’ Downstream
: tﬂgur S;:eru;s :wt
b sl Kever O
TR 004 Pelagut Efump $D £50 650 <S0% <S5% & Pelagai River -
Tributory of Besut
e i R River)
(i) Angpa Barrage Sub-Scheme
3 Angga River _ - : ~
Code Name T Type | Water] Trrigable Aeca{ha) CL{1987-1989) Category]  Intake Location
Nomber _ Source; Maia Off Main Off from Discharge Station
il - - - - - - - - -
Category |2 Schemes to be converted to high value crop cultivatioo under imigated condition,
Category 2 : Schemes (o be converied (o wee trop cultivafion,
Categacy 3= Schemes 10 introduce two-croppieg system planting paddy during main season and short-term
annu crops during the off-season
Category 4: Shemes to be converted to snimal feeding ceop cufiivation or cattle raising fields,
Category 5 - Schemas to be converied 1o freshwater fish culture ponds,
Category 6 : Schemes 1o be positively maintained as secondary graciary sreas,
Category 7 : Schemces b0 be maintained as paddy cultivation areas within 2 definite period of time for sacial
welfare purposes and therealtes 1o be further gvaluated, and
Calegory & | Schemes to be converted to housingfindustrial and other uses.
SD :Safficient for Double Cropping Souce - Feasibitity Stedy on Rationalization and Crop
S Limjted For Singlke Cropping Diversification in Non-Granary trrigated Areas in
i - Cropping Intensity Mataysia JICA 1950)
Bold : Secondary Geanary Areas Used for 1he Water Balance Model
Bold  : Secondary Granary Areas Oul of the Water Balance Model
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Table 1-31  Sample of Paddy Field Water Balance Study

to Estimate Effective Rainfall
Palau Pinang Scheme, Sungai Muda Sub-Scheme, Block M

Year Month Stage I\{g’:“;f Rainfall Coms&;gp tive ﬁa\tg{ Drain Spillout Eff. Rainfall
1993 i I 16 7.0 673 1500 00 0.0 7.0
1993 ! 2 10 285 . 67.3 1500 0.0 0.0 28.5
1993 1 3 11 230 740 1500 00 0.0 23.0
1993 2 | 10 0.0 649 1500 00 0.0 0.0
1993 2 2 1o 0.0 649 1500 040 0.0 0.0
1993 2 3 8 4.0 52.0 1500 00 0.0 14.0
1993 3 i 1o 0.0 61.6 1500 00 0.0 0.0
1993 3 2 10 1025 61.6 1909 409 0.0 61.6
1993 3 3 b 0.0 617 1560 0.0 0.0 0.0
1993 4 [ 10 760 628 1632 132 0.0 62.8
1993 4 2 10 320 628 1500 0.0 0.0 320
1993 4 3 10 6.0 628 1500 00 0.0 6.0
1993 5 1 10 395 652 1500 00 0.0 39.5
1993 5 2 10 310 652 1500 0.0 0.0 310
1993 5 3 11 188.0 717 2250 750 413 1.7
1993 6 1 10 500 65.1 1500 GO 0.0 50.0
1993 6 2 10 53.0 65.1 1500 00 0.0 53.0
1993 6 3 10 200 65.1 1500 00 0.0 20.0
1993 7 1 10 1110 65.3 1957 451 0.0 65.3
1993 7 2 10 590 65.3 1500 00 0.0 59.0
1993 1 3 it 1940 71.8 2250 750 472 71.8
1993 8 i 10 750 655 1595 95 0.0 65.5
1993 8 2 10 370 65.5 1500 00 0.¢ 37.0
1993 8 3 11 725 72.1 1505 04 0.0 72.1
1993 9 1 i 0.0 65.7 1500 0.0 0.0 0.0
1993 8 2 10 0.0 65.7 1500 00 0.0 0.0
1993 9 3 10 0.0 65.7 1500 0.0 0.0 0.0
1993 10 | 10 0.0 65.6 1500 0.0 0.0 0.0
1993 10 2 10 0.0 656 1500 00 0.0 0.0
1993 10 3 11 0.0 72.1 1500 0.0 0.0 0.0
1993 11 1 10 138.0 66.7 2213 113 0.0 66.7
1993 it 2 10 360 667 1508 00 0.0 36.0
1993 il 3 10 760 66.7 1593 93 0.0 66.7
1993 12 1 10 635 71.3 1500 0.0 0.0 63.5
1993 12 2 10 250 71.3 1500 0.0 0.0 25.0
1993 12 3 11 11.0 78.5 1500 0.0 0.0 i1.0
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