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C2

SULIT DCC6213 : HYDRAULICS AND HYDROLOGY

SECTION A : 50 MARKS
BAHAGIAN A : 50 MARKAH

INSTRUCTION: _

This section consists of TWO (2) structured questions. Answer ALL questions.
ARAHAN :

Bahagian ini mengandungi DUA (2) soalan berstruktur. Jawab SEMUA soalan.

QUESTION 1
SOALAN 1

(a)

(b)

Define the terms below:

Takrifkan istilah berikut:

i. Hydraulics
Hidraulik

ii. Hydrology

Hidrologi
iii. Fluid Mechanics
Mekanik Bendalir
[5 marks]
(5 markah)

The discharge of water through a rectangular channel with the width of 6m, is
18m>/s when the depth of water flow is 2m. Calculate the specific energy of the
flowing water.
Kadaralir air yang melalui satu saluran segi empat tepat dengan lebar 6m,
adalah 18m’/s apabila kedalaman alivan air adalah 2m. Kirakan tenaga fentu
air yang mengalir.
[5 marks]
[5 markah]
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CLO1
C3

SULIT

DCC6213 : HYDRAULICS AND HYDROLOGY

(c)  Water is flowing in an open channel with 4 flow rate per unit width (q) of

10m*/s/m and an upstream depth, of 1.25m. If the flow produces a hydraulic

jurap, calculate the:

Alr mengalir dalam satu saluran terbuig dengan kadar aliran per unit lebar

(q) 10m3/s/m dan kedalaman dihulu, 1.25m. Sekiranya aliran ity menghasilkan

lompatan hidraulik, kira:

ii.

ii,

iv.

Depth after the jump, y,

Kedalaman selepas lompatan, V2

Velocity after the jump, V,

Halaju selepas lompatan, V,

Froude number after the jump, Fr,

Nombor Froude selepas lompatan, Fry

Energy loss, E
Kehilangan Tenaga, By
[15 marks]
[15 markah)
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SULIT DCC6213 : HYDRAULICS AND HYDROLOGY

QUESTION 2
SOALAN 2

(a) Kundang Lake with an area of 55 km® had a water elevation of 110 m at the
beginning of a certain month. In that month, the lake received an inflow of 6 m 3s
and outflow of 6.5 m’/s. The lake also rece1ved a rainfall of 145 mm and the rate
of evaporation was estimated to be 70 mm. Based on the information given,
calculate:

Tasik Kundang dengan keluasan 35 km’ mempunyai ketinggian air 110 m pada
permulaan bulan terteniu. Pada bulan tersebut, tasik itu menerima aliran masuk
sebanyak 6 m’/s dan aliran keluar sebanyak 6.3 m’/s. Tasik itu juga menerima
hujan sebanyak 145 mm dan kadar penyejatan dianggarkan sebanyak 70 mm.

Berdasarkan kepada informasi tersebut, kirakan.

i. Total inflow at the end of month.

Jumlah aliran masuk pada akhir bulan.

[5 marks}]
[5 markah)
ii. Total outflow at the end of month.
Jumlah aliran keluar pada akhir bulan.
[3 marks}]
{3 markah]
iii. Change in storage at the end of month.
Perubahan pada storan pada akhir bulan.
[2 marks]
[2 markah)
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SULIT DCC6213 : HYDRAULICS AND HYDROLOGY

CLO2 | (b) Calculate the mean areal precipitation for the following data using the
C4

isohyetal method based on TABLE A1,

berdasarkan kepada JADUAL A]

TABLE A1/ JADUAL 47

Isohyetal line,
Garis isoyet (em)

Area between

isohyetal line,
Luas antara Garis

isoyet (km?)

[15 marks)
[15 markah]

SULIT
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SULIT DCC6213 : HYDRAULICS AND HYDROLOGY

SECTION B : 50 MARKS
BAHAGIAN B : 50 MARKAH

INSTRUCTION:

This section consists of FOUR (4) structured questions. Answer TWO (2) guestions
only.

ARAHAN:

Bahagian ini mengandungi EMPAT (4) soalan berstruktur. Jawab DUA (2) soalan
sahaja.

QUESTION 1
SOALAN I
TABLE B1/JADUAL Bl

Discharge
Kadaralir,
Q (liter/sec)
Head
Turus,
H(m)
Efficiency
Kecekapan,

1 (%)

A centrifugal pump is running at 720 rev/min produced the data as in TABLE Bl
The pump was used to deliver water from its low tank to a high tank through 500 mm
diameter pipe with a 2600 m total length of pipe. If the friction coefficient of pipe is
0.0025 and the head difference between the two tanks is 15m;

Sebuah pam empar beroperasi dengan kelajuan 720 pusingan/min menghasilkan data
seperti JADUAL B1. Pam ini telah digunakan untuk menyalurkan air dari sebuah
tangki yang rendah kepada tangki yong tinggi menggunakan paip yang herdiameter
500 mm sepanjang 2600 m. Jika pekali geseran paip adalah 0.0025 dan perbezaan
furus di antara dua tangki tersebut ialah 15 m;

(a) Draw the pump characteristics graph
Lukiskan graf ciri-ciri pam
[13 marks]
(13 markah)

(b) Calculate the power output and pump efficiency at the operating point.
Kirakan kuasa yang terhasil dan kecekapan pam pada titik operasi.
[12 marks]
[12 markah]

SULIT




SULIT DCC6213 : HYDRAULICS AND HYDROLOGY

QUESTION 2
SOALAN 2
CLO2
C 3 (a)

1. List down SIX (6) important characteristics of hydrology on the
rainfall measurement.
Senaraikan ENAM (6) ciri-ciri penting hidrologi unruk sukar hujan.
[6 marks]
[6 markah)]

ii. TABLE B2 below shows the rainfall data at 6 stations. Calculate the
mean precipitation by using arithmetic average method.
JADUAL B2 di bawap menurjukkan data hujan bagi 6 stesen. Kirgan
purata hujan kawasan dengan menggunakan Kaedah Purata Aritmetik

TABLE B2/ JADUAL B2

Station No.

No Stesen.
Precipitation,
Hujan (cm)
[7 marks)]
[7 markah)]
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SULIT DPCC6213 : HYDRAULICS AND HYDROLOGY

(b) The PICTURE B1 shows the location of a few rain gauge and TABLE B3

shows the monthly and annual rainfall for Setiawan catchment. Determine the
missing amount of rainfall for gauge X using arithmetic average dan normal
ratio method.

GAMBAR BI menujukkan kedudukan beberapa tolok hujan dan JADUAL B3
menunjukkan data bulanan dan tahunan hujan untuk kawasan tadahan
Setiawan. Dapatkan nilai data hujan bagi tolok X dengan menggunakan

kaedah purata aritmetik dan nisbah normal.

PICTURE B1/ GAMBAR Bl
TABLE B3 / JADUAL B3
| Station, Monthly precipitation, Annual precipitation,
Stesen Hujan bulanan(mm) Hujan tahunan (mm)

X ? | 110.5

A 10.3 06.3

B 9.5 110.3

C 13.0 93.0

D | 11.6 106.3

E 9.6 100.6
{12 marks]
(12 markah)

SULIT




SULIT DCC6213 : HYDRAULICS AND HYDROLOGY

QUESTION 3
SOALAN 3

Based on the data from Sungai Kelang given in TABLE B4.
Berdasarkan data dari Sungai Kelang yang diberikan dalam JADUAL B4.

CLO2 a) By using Velocity Area Method, calculate the velocity for every section of 2
c3 river
if the rating equation for current meter used is V= 0.05 + (.9N.
Dengan menggunakan kaedah halaju luas, kirakan halaju pada Setiap keratan

sungai sekiranya persamaan meter arus yang digunakan adalah

V=0.05+ 09N
(13 marks ]
[13 markah]
CLO2 b) Determine the discharge of the river.
C4 Tentukan kadaralir Sungai tersebut.
[12 marks ]
(12 markah)

TABLE B4 / JADUAL B4
(Note: Answer in Appendix 1)

(Nota: Jawab di Apendik 1)

SULIT
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SULIT DCC6213 : HYDRAULICS AND HYDROLOGY

QUESTION 4
SOALAN 4

2) Determine the peak flow of residential areas in Batu Pahat. The housing
characteristics are as follows :

Tentukan aliran puncak kawasan perumahan di Batu Pahat. Ciri-ciri kawasan

adalah seperti berikut:
Residential arcas = 15 Hectares
Kawasan kediaman = 15 Hektar
Density residential = Medjum density
Kepadatan Kediaman = ketumpatan Sederhana
Drainage types = Minor Drainage
Jenis Saliran = Minor Saliran
Length of overland flow =85m
Panjang aliran atas permukaan =85m
Length of flow channel =400 m
Panjang saliran aliran =400m
Slope of the catchments area =1%
Kecerunan kawasan tadahan =1%
[13 marks]
[13 markah)
10
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CLO2

C4

SULIT DCC6213 : HYDRAULICS AND HYDROLOGY

b) Calculate the peak flow rate that ig generated from a minor drainage of medium
density in a residential areq of 8 hectares in Kuala Kangsar. Assume 50m of
overland flow followed by 300m of flow in an open drain. The catchment area
average slope is 2%. Assume the velocity = 1.0 m/s and minus systerm, design AR
for five (5) years,

Kirakan kadar aliran puncak yang dijana daripada saliran minor berkepadatan
sederhana di kawasan kediaman seluas 8 hektar di Kuala Kangsar. Anggapkan
0m aliran darar diifti dengan aliran 300m i longkang terbuka. Purara
Kecerunan kawasan tadahan adalah 2%, Angeapkan halaju = 1.0 m/s sistem
minus, rekabentuk ART untuk lima (3) tahun.

[12 marks]
[12 markah]

SOALAN TAMAT

11 SULIT
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Table 4.1 Design Storm ARIs for Urban Shormmsater Sysiems

Type of Development Average Recurrence Interval {ART) of Desigrn: Starm
(e}
{See Note 1) Quantity Qualicy
Mingr Major System
System | (see Note 2 and 3
Qﬁ%ﬁpﬁ{g,?ﬂfﬁﬁi!ﬁﬂ horicsttural Land in 1 up b 100 3 month ARI
urban areas {for all types of
fesidential:
« [ow density 2 upte 108
« Modium density 5 upio 100
« High density 18 up o 100
Commercial, Business and Industial - Other 5 Bp o 108
than (BD
Commercial, Business, Industrial in Central Jil, upin 100
Business Disirict (T areas of Large (itles

B

(2

(3

@
4

¥ 3 development Talls under two categories then the Higher of the applicable siom BRI from the
Table skall be adopted.

The required sie of tunk drains within the major drainage system, varies. Acrording o current
practices the runk drains are provided for the arsas farger than 40 ha. Proceeding downstream inthe
drainage system, 3 point may be reached where it becomes necessary to increase the size of the trunk
drain in-arder to limi: the magritude of “gap fiows” as described in Section 4.6.2.

mah,mawmﬁmddmﬁgnmmmadﬁmb&mﬂm%ﬁsaﬁm&e{ﬁﬁm, hij]
practice, however, economic efficiency 5 typically replared bgﬁmm&ptaftﬁe%cf profeciion.
mﬁxecasew}memadgnmfmkﬁgmmmmabemacﬁcaﬁfﬁmﬁmmlecﬁmuf
a;mmgﬁatemimbeaﬁust&itnapﬁuﬁ%ﬂ&eﬂinmstﬁahemﬁtmmﬁ%f&cﬂm

Even though the storrwater system Eart?w%ﬁizgdam@admﬁﬁms&aﬁﬁeﬁmignadf&ram
MMmﬁﬂMSMaﬂdhemweéfm%ﬁWMmmaﬁﬂmme:m be upgraded when the
aran is built up in the future.

Hahitahie floor levels of buldings shall be 3bove the: 100 year ARI flood level.

In c2loulating the discharge from the design siorm, aflowance shal be made fr any reduction n
discharee due o quantiy control {detertion or retention) measiies installed as desoibed in
Sortion 4.3




Table 13.1  Values of Areal Reduction Factors (Fa)

tchiment
Cat;?erzen Storm Duration (hours)
(km?) 0.5 1 3 6 24
0 1.00 1.00 1.00 1.00 1.00
10 1.00 1.00 | 1.00 1.00 1.00
56 082 | 0838 | pnog 0.96 | 0.97
100 0.73 1 0.82 | no1 099 | 0.95
150 0.67 1 0.78 | 0.89 092 | 0.95
200 063 | 0.75 | 0.87 0.90 | 0.93
1.00
0.80 He
AN T
g 0.60 ’
s F— -~ 24 hours
—— hours
040 ——3 hours [
e w1 hour
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Figure 13.1  Graphical Areal Reduction Factors




(i )=a+bh(t)+ cn(t)? +d(in(t))

where,

"I = the average rainfall intensity {(mm/hr) for ARL and

duration f

R = average return interval {years)

t = duration (minutes)
a to d are fitting constants dependent on ARL

P& =P3€1—F9(Pe&‘ﬁ30}

where Py, Py are the 30-minute and 60
rainfall depths respective
design curves. fp is th

duration

(13.2)

(13.3)

~-minute duration
y, obtained from the published
e adjustment factor for storm

Table 13.2 Coefficients of the Fitted IDF Equation for

Kuala Lumpur

| ARI {years) a b c d
2 5.3255 | 0.1806 | -0.1322 0.0047
5 51086 | 0.5037 | -0.2155 | 0.0112
10 49696 | 0.6796 | -0.2584 | 0.0147
20 49781 | 0.7533 | -0.2796 | 0.0166
50 48047 | 09399 | -0.3218 | 0.0197
i 100 5.0064 | 0.8709 -0.307 0.0186

(data period 1953 — 1983); Validity: 30 < t < 1000 minutes




Rainfalt Intensity {mm/hr}

Duration (minutes)

Figure 13.2  IDF Curves for Kuala Lumpur

Table 13.3  Values of fp for Equation 13.3

- Duration °Pogy (mm)
West Coast East Coast
{mjnutes} <100 | 120 150 | > 180 All
5 2.08 1.85 | 1.62 1.40 1.39
10 1.28 1.13 | 0.99 0.86 1.03
i5 0.80 | 0.72 0.62 0.54 0.74
20 047 | 042 | 0.36 0.32 0.48
30 0.00 | 0.00 | 0.00 0.00 0.00 J




Cumulative % of Total Rainfall

Table 13.4 Standard Durations for Urban

Stormwater Drainage
rSi:amt:iarc‘i Duration | Number of Time ii’xtea'waij
{minutes) Time Intervals (minutes)
10 2 5
15 3 5
30 6 5
60 12 5
120 15
180 30
360 6 60

Note that minutes a

re used in this Table, for consistency

with the units in Equation 13.2.

100%

.ﬂ—"’l M
AT
Es
90% /f’ A
i / 2 month ARl
Fe
80%
70%
60%
50%
0.01 0.1 i

Event ARI (years)

10




Fmwe13.3  Valugnof *Pn for vise with Table 133
{source: Hp 1, 1387}




APPENDIX 14.A DESIGN CHARTS
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Design Chart $4.3  Runoff Coeffidents far Lirban Catchments

Source: ARSR, 1977
fotes For 7> 200 menfby, interpolate fineady o = 09 g 7= 400 mmfh

BY 1
, _
p 2 - rﬁf
o8 .
"
e
3
&7 v
4
>
Fi ;ﬂ" ]
& I rj
“ _S. i
‘ Fd
0.5 B —
: 8 j' !
7 i —
o4 —
. e
HFi 7
il
03 i
T - s Roefs, Conoate
1 8 @ mﬁﬂmﬂ%m&
[ § Senrface Cly, Poor Pning, Sardstone Rads
H A mmﬁa?iﬁyﬁwﬂm&y&é&w
o2 HitH Sarvi Detarhed Houses on Bare Exth
mﬁﬁ&mamwmwmumm
@ Bare Loam, Subsurban Residentisl with Garders
or Mmmm&gﬁg
Park Lawms and Mesdows
A\AMES Sand S -
5 [ | f | I i I |

IO 185 1m0 7o




Runoff Coeffident, £

L@

&3

Bl

&7

&3

B

@1

A
v
/
7 . T
I ,
e il
{;
ﬁL ydl
P o aanire
F i
y
Fi £
i i -
] - o 1
i ‘
T 1 E)
Ji
f) Fd "
7 _
¥
i Fi
; Aﬁ Fi
i
I
i i LF
Y | F
_ z
H _ (%) Sinep Rucy Slops _ |
i ; A ) lay 56 - Open Crop, Close Crop o Forest ||
i ,f (B Hediom Sol - Open Cron |
f f Miadim 5o - Close Crap a
, et i
7 (E) santy 56 - CimeCon |
_g Sandy 5o - Foresk ,,-‘:
7 T A I

& wzﬁaﬂ-#}sﬂmmwmmmmmmmmmmmm

Rainkall Ivereity, T (monffe)

Diegign Chart 144 Ruroff Coefficients for Rural Catchments
Source: ARGR, 1577

piote: For 7> 200 sonfhr, e

nobate bnsary to 0= 083t I= 400 mmfhr




APPENDIX 13.4

Table 13,41 Mﬂhﬁfaﬂm@F%fﬁﬁmW&eMﬁﬁj&r%aﬁdTﬁmsin Malaysia {Hﬂﬂtﬁlﬁﬂﬂmin}

FITTED COBFFICIENTS FOR IDF CURVES FoR 35 URBAN CENTRES

ART Coeficients of ﬁsei@i—'?&hﬁmﬁ! Equatinng
State Lieation Dats Perjpd {wear} ; " »
2 4.6800 41y | -pi9is
L 5 5. 7940 -0, 1944 0049132
Perlis Kangar 1960-1983 10 5589 -0.6048 00445
i} B8710 06670 | 0047w
50 FIi37 0,741 0.06%
10¢ 85715 02962 | 00518
3 56790 | -0.02% | 0.6983 |
5 19709 054960 | -0.3178
Kedah Hlor Sekay 1953-1083 10 S.a2 &.1575 -6.1325
20 5.8203 Q.1093 ~3.1248
1 5740 £.2273 -B.14H1
108 82202 40778 ~0.0845
2 4.5140 0.672% B.2311
‘ 5 39504 L1282 | 93Mp
Pislan Finang Penang 19511900 0 37277 14353 04023
24 33355 17689 04703
S 28479 23456 | -D.5aEg
G 27582 22937 05610
2 52249 83853 3. 3970
5 50007 0.51495 | -p.2ang
Perak fpoh 19531-19460 i 50707 86515 0,252
26} 51150 f.68495 02633
50 40637 0.898% -8.2955
p1i4] 5.165% L8188 -0.2005
2 4.1680 08160 .3728
B 47867 RA819 -3.1593
Ferak Bagan Sersi 1960-1983 piig 52780 §.2438 ~3.1436
28 5.6661 0.0328 -0.0944
50 534931 2.3538 -0, 168G
0 5.329% 4357 1857 | o,
2 56134 -.1209 -0.8851 8.00004
5 52085 0.274¢ | -p.pau4 -0.0008
Perak Teluk Intan 1960-1983 i 83160 02758 | 6.0%00 ~0.0012
20 53504 02498 | Doz L0018
1] 57038 434595 G.0004 -0 D850
100 57375 E3592 | 00070 G093
2 42114 09483 13154 | 80179
. 3 4.7086 05803 -5.2202 | a.0107
Perak Kﬂaﬂ'ﬁhﬂm 1960-1983 in 53816 0.2893 01640 B.0071
28 5. 7B% 813175 0.124% | 0.0Dag
S 557235 02993 | 0048z G.00002
166 50681 0,157 -0.1435 | d.onss
2 540790 £,.3724 -0.1795 | G.0081
5 52320 £.3330 £.3635 | 00058
Perak Selizwan 1951-1%00 i1 5.5868 .0954 0.1014 | Gpie1
20 55004 8,218 0.3349 | D.opsy
S 52993 L4270 $.1780 | o007
108 5.5575 83005 B.1465 | 00058
2 22085 0.5856 -0.2551 | f.0paq
5 53543 -0.033¢ | 5.g307 -4
Selanigoe #uala Kube Bahry 1970-190n 10 50074 B.1837 | -pbite 80053
0 56772 0.1562 | 070 -D.0040
50 650039 [3710 0.0238 | -04607s
00 6.3004 04087 | Do2Is I-ﬂ%&
{Cortanieg]

10




Table 13.A1  Coefficients for the TDF Equations for the Different Major Clties and Townsin Mataysia (30 <t < 1000 min}
ARl | Coefficients of the IDF pabynomizl Equations
State Locatien Diaks Period
{year) a b C d

2 53255 o180 | 0137 G007

] 5.1086 5037 | 0.245% g.0112

Foderal Terrfory Kuala Lumpur 1953-1983 16 4,0506 36796 | D250 40147
. 2B 49781 B.7933 | 0.2796 §.0166

5 48047 ga3e | 03218 8.8197

100 500064 G809 | -0.307F ¢.0186

Z 37081 11622 | -0.3289 5.5176

3 4.3987 a772s | 42381 g0aL1z2

Molara Malaoa 1951-1990 18 4,930 n4a66l | -0.1740 £.0p50
20 5.0856 g50ee | BIES 0.0082

it 48506 0785 | -0.2388 601t/

160 53706 o468 | 0.1826 0.8081

2 52963 pifg | 4136 {.0085

5 54063 posoe | -0.1268 .0062

Megeri Semhbiian Saremban 1676-1950 it 61240 o | 008 8.0034
20 6.3733 02451 | -0.0088 o001

B 69032 65087 | -D.O4M 0031

300 70782 4377 | -0a {10051

2 3.9082 08722 | B35 0185

5 2,767 17004 | 04012 00747

Kegerl Sernbian Kuala Filsh 1676-1950 hL4] 45287 pEd7a | 03008 g.017s
2 4.0287 oGe07 | -BF753 B.oisd

5B 47768 ga7ie | D358 30191

100 46588 | 14463 03471 | 04213

2 45860 g.70es | 276D p.aLn

5 54571 n4g15 | 02290 §.0133

Joher Kluang 1976-1590 B 52002 pazd | 02131 50139

2 54813 03471 | 01945 048l

B 58808 o141z | 01408 0.0086

106 633068 BEas | -10es 30058

.' Z 1028 p29m3 | 01627 {.0085
3 53,7048 0063s | L 3.0036

Jobor Mersing 1051-1950 15 58489 0888 | 00705 00032

28 484830 n73es | 02509 80165

pit] 8.2257 .i9098 | 00631 | O 2032

108 6.7786 0aicd | 00160 0.0085

z 45023 o558 | 02389 0118

) 4 9886 paees | 41768 40085

Tohor Baty Pabat 1960-1983 1B 5.2470 02616 | 2155 {0074

it] 578007 Aoz | 00878 3.0032
50 £.2276 0258 | aMA | o £0082

100 60443 Tasan | 04185 | {022

. 3.8643 11150 | 03272 2.0182

3 43251 10147 | 413308 0.0205

Joher Johor Bl 1660-1983 10 448096 oog7t | 03079 Do

20 47658 gEea | 0.3060 40192

58 45463 1,162 | -0.3758 03248

100 50532 oReeR | 0312 0715

Z 30293 14428 | 0.202% 08232

b} 4, 2804 aoas | -B3i6t §4.0200

Johor Gegamal 1970-1983 1C £.2961 01466 | -0.1145 o080

20 7.3610 nehgr | 00131 §.002

et 74417 oe247 | -0O364 5.0041

100 B.115% na3/e | 067 0013

{Lontired)
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Table 13.A1  Coefficients for the IDF Equations for the Different Malor Cifies and Towns in Malavsiz (30 <t < 1008 min}

ART | Cosfficients of the IDF Palynomial Equations
Sate Loration Data Poriod
{year) 3 b € d

Z 43716 03725 01374 | 00076
5 45451 04017 | 0.1348 | c.onag
Pahang Raub 16661983 16 54286 | 01521 | 00063 | B.005
P 32505 | 00135 | B.0371 00035
50 48654 | 03420 | 0.1058 a.0012

100 31818 | 02173 | D083 0.000t
2 48306 02645 0.1638 | f0.0087

5 456471 04968 | 02602 | D.oom

Pahang Camermn Hintdand 1951-1980 b 4.3258 0.7684 4.2540 | 06134
20 48178 | 05093 | 0209 6.050a
50 53234 02213 | 41407 ] 00050

108 5.3166 0.4675 0.1887 | 0.0089
2 3.1899 0.2562 | $.1612 | p.oos

3 4.7565 0.6589 02520 | 0.0187

Pahang Kuarntan 1951-1990 10 437594 | 0963 | 53068 f.0108

‘ 20 48517 | 07649 | 1.2697 | DO
5B 50350 | 07267 | 02585 | o 0167

100 22158 | 06752 | 0.2450 | 0.0155

2 46023 | 04622 | 1.1720 | 0.0066
3 5.3044 00115 | -5.0590 [ -p.oois

Pahang Temarioh 1973-1983 in 4.5881 05465 | 0164 | D.00%
28 £ 4378 0.7118 | -Bised | o.0088

50 44823 0.8403 42288 | 6.9095

i) 45261 | 0740 | basss | o M7

2 32577 | 00572 | 01061 | G605

3 35077 | 00310 | 00899 | ¢, 00

Terengganu Kula Dungun 1971-1983 10 4881 00598 | 01165 | oo
20 50842 0.0383 | -0.0862 | G.0051

30 32773 63101 417231 | o.ooe:

oo 8.1613 | -8.1960 | 0.0557 | g 0035

2 48684 03856 43760 | 8Os

5 44916 | 06563 | 0.2297 | 0. 8143

Terenggany Kuzlz Terenggamy 151-1982 if 32085 02024 | 0.1380 | 0.0089
20 2.8299 | 00935 | 00730 | G, 2046

50 61699 | 02513 | 0.0387 | G, 0021

100 51524 | -0.1630 | 0.0575 | po0%s

p] 54683 | 00499 | 81171 | 0.00m

5 07 ) 0me [ o107 | o, Y78

Kefantan Ktz Bhar 1951-1990 18 32497 | 04280 | 0.2033 | 0.0138
20 54734 0.5 01816 | 00119

50 33578 | 05004 | 5285 | 0, fit31

ign U6 | 07817 | 0588 | 0, Bi6:

2 45132 {.8000 4.2250 | 0011

3 3583 1L.2i74 | 03624 | pong

Kelanian Gl Musang 1971-1990 i 465080 | 08347 | o284 | g, 0161
20 47584 0796 | 0.7 | goie

50 40106 | 09382 | 03059 | 0ot

i 4673 | 092 [ 0357 | o 0183

(Contined)]
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Tathe 13,41 Coefficients for the IDF Equations for the Different Major Cities 3ad Towns

in Malaysia (30 < t < 1000 min}

AT | Coefficients of the IDF Polynomial Equations
{year} a h ¢ d

2 S1068 | G044 | 0.0712 | -0.0002
5 55093 | -0a03d | 0.0359 | -0.00%7
Sabah Keta nabalu 1057-1980 10 SO48 | 02595 | -0.0012 | -0.0050
I} 57150 | 03033 | -0.1164 | D006
50 51077 | 03652 | -0.1224 | D.00X
] 37477 | 1253 | 9339 | 00191
5 40246 | 05151 | -0.18688 | 0.0095
Sabah Sandakan 1857-1880 n 52728 | 023693 | 01624 | 0.0083
20 29397 | 06675 | -0.2292 | 0.0133
50 SO0 | GAse/ | 0.2195 | 00X
2 21001 | Gb75e | -0.2123 | 0.0083
5 3406 | 17041 | 04717 | 00298
Sabah Tawau 1966-1978 ) 21416 | L2744 | -0.3517 | 0.0220
20 1460 | 1049 | 6.3427 | 0020
2 41878 | 09320 | -0.3115 | 0.0183
5 37522 | 13976 | -5.4086 | 00249
Sabah Kuamuk 1565-1980 i0 41504 | 12939 | -0.3837 | 0.0236
' 20 28477 | 13699 | D403 | 00282
50 S627a | Gaosa | -0.1644 | 0.0079
W0 | 63202 | 00778 | -0.084% | 0.0006
2 4233 | 07773 | 0368 | D01
5 40838 | 04624 | 01985 | 0000
Sarawak Simanggang 16631080 10 s6753 | 00623 | -0.4097 | 0.0038
= S0006 | -Goieg | -0.0022 | 0.007
2 30872 | 16430 | 04472 | 00262
5 53519 | 14161 | 04754 | G.0200
Sarawak Sibu 1962-1580 10 25473 | L3388 | .39 | 0017
¢ 33170 | 15906 | -0.3955 | 0.0202
2 507 | G.314 | 00076 | 0.0025
‘ 5 55722 | 00563 | 09919 | 8.0031
Sarawak Bintulu 1953-180 18 61060 | 02520 | 94253 | -0.0002
76 GO081 | 01173 | 0054 | 0.0014
50 G26m | 02584 | D044 | 00008
2 32735 | L2714 | 0368 | 0.0164
5 15416 | G274 | 00700 | 0.0082
Sarawak Kt 1964-1074 16 45184 | 02885 | -0.0600 | 0.0045
] 50785 | 00820 | 00296 | -0.0110
2 51710 | G.1558 | -0.1093 | 0.0043
5 48875 | G367 | 9.0455 | 0.0068
Sarawak Kuching 1951-1880 18 51635 | 02268 | -0.1039 | 0.603%
7 57470 | 02107 | -0.0968 | 0.0035
50 so7e0 | 02040 | 00932 | D003
2 2030 | 02964 | 91240 | 0.0038
5 Ta2i6 | 02152 | 00276 | 0002
Sarawak Wiri 1053-1980 10 51841 | 038 | 00114 | -0.0848
20 51501 | L.3188 | 00021 | 0004
50 53582 | 03823 | DO170 | 0.0054
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