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Qf (a) There are two initiativos that have been applied and implemented by the
govemment to prot€ct water resources as well as to improve water resolrlces
management. Explain clearly those two initiatives with appropdate examples.

(6 marks)

(b) Provide rOUR (4) purposes of stream flow measurement.
(4 marks)

(c) A detentio-n pond has an arce of 2-45 ha received an inllow ftom nearby river
0.0037 mr/s. Excess waler will be pump out with the rate of 0.0024 mr/s.
Detemine the evapomtion loss (in cm) for a month if a total Fecipitation and
storage increase arc 4.56 cm and 0.0025 ha-m respectively.
(Assume I month = 3l days)

(6 marks)

(d) ls-year ARI was used as design criteria in designing detention pond. Estimate
the probability that the annual maximurn discharge will exceed 1250 cfs at least
onc€ dudng the next five years' 

(4 marks)

(a) Explain in detail FOUR (4) types of flood management measures available in
the Integrated Floodplain Management (IFM).

(8 marks)

(b) Prcvide the main causes of monsoonal flood and discuss how th€ effect of
monsoonal flood can b€ minimized.

(4 marks)

(c) A 120-ha catchment area has the time-area relationship and 
^the 

rainfall-excess
disaibution as shown in Trblc Q2. Estimate the runoff in m'/s using time-area
method.

(8 marks)

Explain clearly TWO (2) natural facto.s and TWO (2) anthropogenic factors
that inJluence surface runoff.

(8 marks)

On-site detention (OSD) is to be constructed in UTHM campus area with an area
of 0.34 ha and having a tcrrain slope of l:2500. 65% of it shall be occupied by
building, access road and pavement while 35% by garden and turf areas. By
refening to Table Q3 (i-iv) and Figure Q3, calculat€ the Permissible Site
Discharye (PSD), Sil€ Storage Requirement (SSR) and the inlet and outlet pipe
szes.

( l2 marks)

(4.,

(b)

Q3
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(a) List FOUR (4) uses ofdam.

O) Provide FOUR (4) tunctions ofspillway.

(c) Explain TWO (2) q"es ofdam failure due to spillway design.

(4 marks)

(4 marks)

(4 marks)

failue due to geological factors and

(8 marks)

(d) Explain clearly FOUR (4) causes of dam
orovide the solution for each cause.

Q5 (a) Discuss the similarities and difTerences b€tween the Muskingum and

Muskingum-Cunge routing methods.
(5 marks)

(b) A triangular channel having, S, = 0.001, e = 0.343 ftiB ls, m = 4/3 and l€nglh, L =
1000 ft. The upshean inflow hydrogmph is rabulated in Trble Q5. Calculate
(D The downstream (outflow) hydrognph using a time incrcm€nt of
& = 0.25 hn and a baseflow of60 cfs using Muskingum-Cunge method,

(iD The storage fiom beginning to the peak time ifavailable, and
(iiD Sketch the hydrograph

( l5 marks)

(a) Explain briefly the effea ofsourc€s ofwater on crop production.
(D Surface water
(ii) Groundwater

(6 marks)

(b) An inigation system is designed using a l0-year return p€riod. According to the

Bemoulli process, determine
(i) the probability that the irrigation syslsm capacity will be exceeded for
the first time in the fifth year after the syslem is constucted.
(iD the Fobability that the system capacity will b€ exceeded within the first
5 yea$.

(8 ma.ks)

(c) Management, water, soil, and crops are major elements of Irrigation Water

Management (lWM). Discuss all four elements.

Q6

- END OF QUESTIONS -

(6 marks)
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(a) Dua inisiatiftelah digunapakai dan dilaksanakan oleh kerqjaan untuk melindungi
sumber air serta meningkatkan pengurusan sumber air di negara ini. Terangkan
dengan jelas kedua-dua inisiatiftersebut beserta dengan contoh yang sesuai.

(6 markah)

(b) Nyatakan EMPAT (4) tujuan pengukuran aliran stmgai.
(4 ma*ah)

(c) Sebuah kolam tahanan dengan keluasan 2.45 ha menerima aliran masuk dari
sungai sebanyak 0.0037 m'/s. Air lebihan akan dipam keluar dengan kadar
0.0024 mrA. Kira kadar penyejatan (dalam cm) jika jumlah hujan dan
peningkatan simpanan ialah 4.56 cm dan 0.0025 ha-m masing-masing bagi
sebulan, (Andaikan I bulan = 3l hari)

(6 markah)

(d) 15-year ARI telah digunakan sebagai kriteria reka bentuk sebuah kolarn tadahan.
Anggartan kebarangkalian bahawa kadar alir maksimum tahunan akan melebihi
I 250 ffrls sekurang-kurangnya sekali dalarn tempoh lima tahun akan dating.

(4 markah)

Huraikan dengan teryerinci EMPAT (4) jenis langkah pengurusan banjir yang
lerdapat dalam Pengurusan Dataran Banjir Be$epadu 0FM).

(8 markah)

Provide the main causes of monsoonal flood and discuss how the effect of
monsoonal flood can be minimized.Setiap tahrm negeri di paDtai timur
Semenanjrmg Malaysia sering dilanda banjir monsun.Berikan punca utama
kejadian banjir monsun dan bincangkan bagaimana kesan banjir monsun dapar
dikurangkan.

(4 markah)

Sebuah kawasan tadahan berkeluasan 120-ha mempunyai hubungan masa-
keluasan dan taburan hujanJebihan s€perti ditunjukkan dalam Jadual 32-
Hitung kadar air larian dalam m'/s menggunakan kaedah masaluas.

(8 markah)

Huraiksn s€cara terp€rinci DUA (2) faktor semula jadi dan DUA (2) faktor
antropogenik yang mempengaruhi air larian permukaan.

(8 markah)

Sebuah tangki iahanan (OSD) akan dibina untuk satu kawasan pembangunan
seluas 0.34 ha dan berkecerunan l25OO. 65% dari kawasan projek ini akan
dibangunkan dengan fasilili seperti bangunan, jalan dan kawasan tuapan
manakala 35% akart dijadikan kawasan tamaD" hijau dan berumput. Merujuk
kepada Jadud 33 (i-iv) dan Rsjrh 33, kira kadar alir yang dibcnarkan (pSD),
keperluan simpanan di tapak (SSR), saiz paip masuk dan saiz paip keluar.

( l2 markah)

(a)

(b)

(c,

(4,

(b)
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54 (a) Senaraikan EMPAT (4) kegunaan empangan.
(4 rnarkah)

(b) Berikan EMPAT (4) tungsi alur limpah
(4 markah)

(c) Huraikan DUA (2) jenis kegagalan empagan yang disebabkan oleh rekabentuk
alur limpah.

(4 markah)

(d) Huraikan dengan terperinci EMPAT (4) prmca kegagalan empangan yang

disebabkan oleh faktor geologi dan cadangkan langkahlangkah penyelesaian

untuk setiap prmca yang dinyatakan.
(8 markah)

(a) Bincangkan persamaan dan perbezaan di antara kaedah penghalaan Muskingum
dan Muskingum-Cunge.

(5 ma*ah)

O) Sebuah saluran s€gitiga mempunyai & : 0.001, e = 0.343 ft\t3/s, n = 413 dan
panjang, L = 1000 ft. Hidrogaf aliran masuk dihulu diberi dalam Jadual 55.
Kira
(i) hidrograf aliran keluar (hitir) menggunakan perubahan masa

A/= 0.25 jam dan dasar aliran sebanyak 60 ft'/s menggunakan kaedah
Muskingum-Cunge,
(iD tentukan simpanan takungan dari awal hingga masa aliran puncak,

sekiranya ada
(iii) plotkan hidrografters€but. 

(15 ma*ah)
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56 (a) Bincangkan secara ringkas penganrh punca sumber air b€rikut terhadap
produktiviti tanaman
(D Air permukaan
(ii) Air bumi

(6 markah)

(b) Satu sist€m pengaiian direkabentuk untuk menampung aliran dengan kala
kembali l0-tahun. Berdasarkan proses Bemoulli, kira
(D Kebamngkalian akan berlaku melebihi kapasiti untuk kali pertama pada

lima tahun selepas ia dibina-
(iD kemungkinan kapasiti sistem ini yang akan melebihi rekabentuknya
dalam tempoh 5 tah*n pertarna' 

(E markah)

(c) Pengurusan, air, tanah dan tanaman merupakan elemen utama dalam Pengurusan

Pengairan Air (IWM). Bincangkan s€tiap elemen tersebut.
(6 markah)

- SOALAN TAMAT -
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APPENDIX I

FINAL EXAMINATION

SEMESTER / SESSION : SEM II / 20 | 20 | 3 PROCRAMME :4BFF
COURSENAME : WATERRESOURCES ENCINEERING COURSE CODE : BFw40l3/

BFW 40103

TABLE/JADUAL

T.ble Q2lJadud 52 Time-area and minfall-exc€ss distribution relationship

Time (min) Contributing
arer (hr)

0 0
l0 t2
20 35
30 48
40 82
50 108

60 120

Time (min) Averrge
intetrsity
(Dn/h)

0-10 99
l0-20 72
20-30 43
30-40 24



APPONDIX II
FINAL EXAMINATION

SEMESTER / SESSION : SEM ll / 20t2/2013 PROGRAMME : 4 BFF
COURSE CODE : BFw 4013 / BFW 40103

COURSE NAME I WATER RESOL'RCES ENGINEERTNC

Table Q3(i/Jadual 53 (i) Maximurn Pemissible Site storage (PSD), Minimum Site Storage Requirement (SSR), and Inlet values in
accordance with the major towns in Peninsular Malaysia

Terrain/Slope
Condilion

PSD (Uslha) SSR (&'/hr) Itrlea (Vs/ha)
Impervious Area (as a Percentage of proiecr are!)

25y" 40yo 500/0 75v" 90v" 25yo 400/0 500/. 75v. 900/0 2So/" 40v" 500/0 75v. 90%
Brtu Pahst

LowJying 45.\ 45.6 45.9 46.3 46.6 249.2 293.? 502.6 107.0 125.0 137.0 t66.0 184.0
Mild 55.6 56.2 56.6 57.1 57.4 234.7 2't3.8 304.7 403.7 468.4 127.0 146.0 158.0 189.0 208.0
Steep 62.3 63.0 63.4 64.0 64.3 225.6 26r.8 291.3 383.5 447.1 140.0 159.0 I'12.0 204.0 224.0

Johor bhrru
Low-lyine 61.9 62.2 62.8 63.1 315.0 362.0 398.4 501.0 5't2.7 138.0 157.0 170.0 200.0 22t.0

Mild 74.8 7 5.'l 76.1 76.9 7'7.2 298.5 340.9 372.6 465.9 532.3 163.0 184.0 200.0 23r.0 252.0
SteeD 83.4 84.3 84.8 85.7 86.1 288.5 323.3 5>2.) 442.8 505.0 181.0 200.0 2t5.0 250.0 27 t.0

Segamat
LowJyins 41.4 41.9 42.t 294.3 326.6 356.0 454.9 512.2 110.0 110.0 140.0 170.0 190.0

Mild 48.6 49.1 49.4 49.9 50.1 289.2 321.1 350.0 43L6 497.4 140.0 150.0 170.0 200.0 220.0
Steep 54.2 54.8 55.1 55.7 55.9 280.2 310.5 332.9 415.1 4'79.1 150.0 170.0 180.0 220.0 240.0



A?PENDIX III

FINAL f,XAMINATION

SEMESTER / SESSION : SEM Il/2012/?013 PROCRAMME :4BFF
COURSE NAME : WATER RESOURCES ENCINEERING COURSE CODE : BFW4013/

BFW 40103

Tsble Q3 (iiy Jsdurl 53 (ii) Maximum Permissible Site Storage (PSD)ard Minimum Sire
Stomge Requirement (SSR) in accordance with the five regions in Peninsular Malaysia

Terrain/Slope
Condition

PSD (Uslhr) SSR (m'/ha)
lmpcryious Arcr (as. Percenbge ofProiect srer)

25v" 400/0 50v. 71Vo gnv" 25Vo 40yo ilv" 7s%o mv"
Regioo I - West Co.it
Lowlvine 63.4 64.2 64.5 65.2 65-5 322.2 363.0 394.2 4',18.3 540.4
Mild 76.7 77.5 77.9 78.7 79.1 306.6 340.0 367.2 448.5 504.7
Ste€p 87.7 88.6 89.1 90.1 90.5 294.0 327.0 350.5 426.7 478.8
RegioD 2 - Eas Coa!a
Low-lying 53.0 53.6 53.9 54.5 54.7 276.6 350.4 410.7 609.1 768.8
Mitd o t.l 61.8 62.2 62.8 63.1 257 -6 321.7 373.9 546.r 678.7
SteeD 67.4 68.2 68.6 69.3 69-6 243.5 302.6 351.0 s09.9 625.9
Resion 3 - Northent
Low-lyins 54.8 55.4 55.7 56.3 56.5 3l l.l 353.3 389.7 493.3 564.4
MiId 68.0 68.8 69.2 69.9 70.2 295.5 328.3 J60.3 4s4.0 52t.6
Steep 7't.3 78.2 78.6 79.5 79.8 284.8 3t6.2 341.8 430.3 492.6
Region 4 - Highhnd
LowJyinfi 42.6 43.1 43.4 43.8 44.0 227-8 285.7 331.4 460.5 546.6
Mitd 49.6 50.2 50.5 51.0 51.2 2t2.3 266.0 307.3 428.2 509.2
Steep 55.0 55.6 56.0 56.5 56.8 202.r 252.3 291.0 405.5 484.1
Resion 5 - Southerr
Low-lvins 6l.l 61.9 62.2 62.8 63.1 115.0 362.0 398.4 501.0 5't2.7
Mild 74.8 't 5.7 76.1 76.9 77.2 298-5 340.9 372.6 465.9 532.1
Steep 83.4 84.3 84.8 85.7 86.1 288.5 323.3 352.5 442.8 505.0

9



APPENDIX IV
FINAL EXAMINATION

SEMESTER / SESSION : SEM lt / 2012n0t3 PROCRAMME :4BFF
COURSE CODE I BFW 4013 / BFW 40103: WATER RESOURCES ENGINEERINC

Table Q3(iiiy Jadual 53 (iii) OSD volume, Inlet and Ouflet size for Resion 5

IEB.RAINT LOWLYINC. SLOPE lrl)00 to I

SLOPE l.E7510 lr

STf,EP, SLOPf, | :r0{ lo l.87l|

l0



APPENDIX V
FINAL EXAMINATION

SEMESTER / SESSION: SEMII / 2012D013 PROCRAMME :4BFF
COURSE NAME : WATER RESOURCES ENCINEERING COURSE CODE : BFw40l3/

aFw40l03

Table Q3 (ivy Jrdud 53 (iv) Discharge and Pipe Diamet€r Relationship

Terrain: Low-lyins Tenain: Mild Terain: SteeD
Discharge

(m'ls)
Pip€

Diameter
(mm)

Discbdge
(m'/s)

Pipe
Diameter

{mml

Discharge
(m'/s)

Pipe
Diameter

tmrnt
0.0r 0.01 250 0.01 259
0.02 247 0.02 261 0.02 269
0.04 270 0.04 282 0.04 288
0.06 292 0.06 303 0.06 307
0.08 tt) 0.08 325 0.08 326
0.1 338 0.1 346 0.1 345
0.r2 361 0.t2 367 0-12 364
0.r6 406 0.16 410 0.16 402
0.22 474 0.22 474 0.22 459
0.24 49'.1 o.24 495 0.24 478
0.28 542 0.28 538 0.28 5r6
0.32 58'1 0.32 581 0.32 554
0.36 633 0.36 623 0.16 592
0.42 701 0.42 687 0.42 649
0.48 769 0.48 751 0.48 707
0.52 814 0.52 794 0.52 745
0.56 860 0.56 836 0.56 783
0.62 928 0.62 900 0.62 840
0.66 973 0.66 943 0.66 878
0.72 l04l o-72 1007 0.72 935
0.78 I 109 0.78 l07l 0.78 992
0.82 I154 0.82 ll14 0.82 1030

ll
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APPENDIX VI
I.INAL EXAMINATION

SEMESTER/ SESSION: SEM Il l20l2not3 PROCRAMME :4BFF
COURSE NAME : WATER RISOURCES ENGINEERINC COURSE CODE : BFw40l3/

BFW 40103

Table Q5/ Jrdu.l SS Relationship between Time and Inflow (cfs)

Time
EteD

TiDe (hr) Inflow (cfs)

0.00 l0
2 0.25 l6
3 0.50 3l
4 0.75 50
5 t.00 58

t.2s 60
7 1.50 54
8 t.75 42
9 2.00 32
l0
ll 2.50 20
12 2.',75 l7
l3 3.00 t)
t4 3.25
l5 3.50 I2
t6 3.7 5 ll

4.00 l0
18 4.25 l0
19 4.50 t0
20 4.7 5 l0

t2
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APPENDIX VII
FINAL f,XAMINATION

SEMESTER / SESSION : SEM It | 2ot2n0t3 PROCRAMME :4BFF
COURSE NAME : WATER RESOURCES ENCINEERJNC COURSE CODE : BFW40I3/

BFW 40103

FIGURE/ RAJAH
ra?

'+r

-r:--

Figure Q3/ Rajah 53 Five (5) Design Regions

EOUATIONS/PERSAMAAN
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