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1.
1.

o

Ensure that this paper contains TWELVE (12) printed pages included appendix.
Sila pastikan kertas peperiksaan ini mengandungi DUA BELAS (12) muka surat bercetak
termasuk lampiran sebelum anda memulakan peperiksaan ini.

This paper contains SIX (6) question. Answer FIVE (5) question only. Marks will
be given to the FIRST FIVE (5) question put in order on the answer script and NOT
the BEST FIVE (5).

Kertas ini mengandungi ENAM (6) soalan. Jawab LIMA (5) soalan sahaja. Markah hanya
akan dikira bagi LIMA (5) jawapan PERTAMA yang dimasukkan di dalam buku mengikut
susunan dan bukannya LIMA (5) jawapan terbaik.

All gquestions carry the same mark.
Semua soalan mempunyai markah yang sama.

All questions CAN BE answered either in English or Bahasa Malaysia or
combination of both languages.

Semua soalan boleh dijawab dalam Bahasa Inggeris atau Bahasa Malaysia ataupun
kombinasi kedua-dua bahasa.

Write answered question number on the cover sheet of answer script.
Tuliskan nombor soalan yang dijawab di luar kulit buku jawapan anda.
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1. (a) What is a hydrologic cycle? Draw a schematic diagram of a hydrologic cycle and
show the various components of the hydrologic cycle.
(8 marks)

(a) Apakah yang dimaksudkan dengan kitaran hidrolgogi? Dan tunjukkan kitaran
hidrologi dan komponennya.
(8 markah)

(b) A catchment area of 140 km? received 120 cm of rainfall in a year. At the outlet
of the catchment, flow in the stream draining the catchment was found to have an
average rate of 2.0 m*/s for 3 months, 3.0 m%/s for 6 months and 5.0 m*/s for 3
months.

I. What is the runoff coefficient (ratio between runoff and rainfall) of the
catchment?

ii. If a forestation of the catchment reduces the runoff coefficient to 0.5,
what is the increase in the abstraction from precipitation due to infiltration,
evaporation and transpiration, for the same annual rainfall of 120 cm.

(6 marks)

(b) Kawasan tadahan seluas 140 km? menerima hujan 120 cm setahun. Air mengalir
melalui alur keluar tadahan dengan kadar purata 2.0 m®/s untuk 3 bulan, 3.0 m%s
untuk 6 bulan dan 5.0 m%s untuk 3 bulan.

I Tentukan pekali aliran terus (nisbah di antara aliran dan hujan) untuk
tadahan.

ii. Sekiranya aktiviti pembalakan dalam kawasan tadahan mengurangkan
pekali aliran terus kepada 0.5, tentukan peningkatan kehilangan
hidrologik disebabkan penyusupan, pemeluwapan dan penyejatpeluhan,
untuk hujan tahunan yang sama iaitu sebanyak 120 cm.

(6 markah)

(c) Analysis of data on maximum one-day rainfall depth at a location X indicated that
a depth of 16 cm had a return period of 50 years. Determine the probability of a
one-day rainfall depth equal to or greater than 16 cm occurring in location X.

I Once in 10 successive years
ii. Two times in 10 successive years
iii. At least once in 10 successive years
(6 marks)
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(c) Analisis data 1-hari kedalaman hujan pada lokasi X menunjukkan kedalaman 16
cm hujan mempunyai kala kembali 50 tahun. Tentukan kebarangkalian 1-hari
kedalaman hujan bersamaan atau lebih tinggi (>) dari 16 cm berlaku pada lokasi
X:

I. Sekali dalam 10 tahun berturutan
ii. Dua kali dalam 10 tahun berturutan
iii. Sekurang-kurangnya sekali dalam 10 tahun berturutan
(6 markah)

. (a) Define the following terms.

I. Cyclone,
ii. Extratropical cyclone,
iii. Anticyclone, and
v, Convective precipitation
(5 marks)

(a) Bincangkan dengan ringkas perkara berikut:

i Cyclone
ii. Extratropical cyclone
iii. Anticyclone
v. Hujan Convective
(5 markah)

(b) For a drainage basin of 600 km?, isohyetals drawn for a storm gave the following
data :

Isohyetals (interval) (cm) 15-20 | 12-9 |9-6 6-3 3-1
Inter-isohyetal area (km?) 92 128 120 175 85

Estimate the average depth of the precipitation.
(5 marks)

(b) 1sohyet hujan untuk kawasan tadahan seluas 600 km? diberikan seperti berikut

Isohyetals (interval) (cm) 1520 129 |9-6 6-3 3-1
Luas Inter-isohyetal (km?) 92 128 120 175 85

Anggarkan purata hujan untuk kawasan tadahan tersebut.
(5 markah)

(c) Describe a procedure for checking and correcting inconsistency in rainfall data

records.
(5 marks)
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kan kaedah untuk menyemak dan pembetulan rekod hujan yang tidak

konsisten.

(5 markah)

(d) A catchment area has seven raingauge stations. In a year the annual rainfall

recorde

d by the gauges are as follows.

Station P Q R S T U \Y/

Rainfall (cm) |130.0 |142.1 |118.2 |1085 |165.2 |102.1 |146.9

For a 4% error in the estimate of the mean rainfall, calculate the minimum
number of additional stations required to be established in the catchment.

(5 marks)

(d) Jumlah hujan tahunan untuk setahun pada suatu kawasan tadahan yang diukur
dari tujuh (7) stesen tolok hujan adalah seperti berikut:
Stesen P Q R S T U Vv
Hujan (cm) 130.0 |142.1 |118.2 |1085 |165.2 |102.1 |146.9

Tentukan jumlah minima stesen tolok hujan tambahan yang perlu disediakan di
dalam kawasan tadahan untuk mencapai 4% ralat dalam anggaran purata hujan,

3. (a) Disting

i
ii.
iii.
iv.
V.

(5 markah)

uish between:

Aquifer and aquitard
Unconfined aquifer and leaky aquifer
Influent and effluent stream
Water table and piezometric surface
Specific capacity of a well and specific yield of an aquifer
(10 marks)

(a) Bezakan perkara berikut:

i
ii.
iii.
iv.
V.

Akuifer dan akuitard
Akuifer bebas dan akuifer bocor
Sungai influen dan sungai kumbahan
Paras air bumi dan paras piezometrik
Simpanan tentu dan hasil tentu akuifer
(10 markah)
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(b) A 30-cm well penetrating a confined aquifer is pumped at a rate of 1200
liters/min. The drawdown at an observation well at a radial distance of 30 m is as

follows:

Time fromstart | 1.0 | 2.5 5 10 20 50 100 | 200 | 500 | 1000
(min)

Drawdown(m) | 0.2 | 05 |08 1.2 1.8 25 3.0 3.7 4.4 5.0

Calculate the aquifer transmissibility and storage coefficient.
(20 marks)

(b) Telaga dengan garis pusat 30 cm yang menusuk akuifer terkurung di pam dengan
kadar 1200 liter/min. Surutan pada telaga pemerhatian dengan jarak radial 30m
diberikan seperti berikut.

Masa (min) 10| 25 | 5 10 20 50 | 100 | 200 | 500 | 1000

Surutan (m) 02] 05 |08] 12 | 18 | 25 | 30 | 3.7 | 44 | 50

Tentukan nilai pekali keterusan (T) dan pekali kebolehsimpanan (S).
(10 markah)

4. (a) Give a brief description for the following terms:
I. S-Curve

ii. Superposition method
iii. Unit Hydrograf

(5 marks)
(a) Jelaskan perkara berikut:
i Lengkung S
ii. Kaedah superposisi
iii. Unit Hidrograf
(5 markah)

(b) Streamflow hydrograf generated from rainfall event occurring on 100 hectare
catchment is given in Table 1.0. The baseflow for the river is estimated at 2.5
m?/s. Compute the following:

I Direct runoff hydrograf
ii. Effective rainfall
iii. Unit hydrograph for the catchment
(15 marks)
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Table 1.0
Time (hour) Streamflow Discharge (m°/s)

0 2.5
0.15 9.5
0.30 115
0.45 18.5
1.00 29.5
1.15 40.5
1.30 48.5
1.45 55.5
2.00 50.5
2.15 41.5
2.30 33.5
2.45 28.5
3.00 19.5
3.15 13.5
3.30 9.5
3.45 5.5
4.00 2.5

(b) Hidrograf kadaralir sungai yang dihasilkan oleh suatu peristiwa hujan daripada
kawasan tadahan seluas 100 hektar diberikan dalam Jadual 1.0. Dianggarkan
aliran dasar untuk sungai tersebut ialah 2.5 m%s. Tentukan perkara berikut:

I Hidrograf air larian langsung
ii. Hujan efektif
iii. Unit hidrograf kawasan tadahan
(15 markah)
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Jadual 1.0
Masa (jam) Kadar Sungai (m°/s)

0 2.5
0.15 9.5
0.30 11.5
0.45 18.5
1.00 29.5
1.15 40.5
1.30 48.5
1.45 55.5
2.00 50.5
2.15 41.5
2.30 33.5
2.45 28.5
3.00 19.5
3.15 13.5
3.30 9.5
3.45 5.5
4.00 2.5
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5. (a) Give THREE (3) factors which can contribute to the increase in peak flow

discharge of direct runoff hydrograph.

(5 marks)

(a) Berikan TIGA (3) faktor yang boleh menyumbang pada peningkatan puncak

kadaralir hidrograf air larian langsung.

(5 markah)

(b) Catchment area covered with woods and with fair hydrologic condition over an
area of 500 hectare will be developed with land use changes as given in Table 2..0
Compute the increase in direct runoff due to the changes in land use for a total
rainfall depth of 15 cm. The catchment area consists of hydrologic soil group C
and assumes average antecedent condition for both before and after land use

changes.
(15 marks)
Table 2.0
Land use Area (%)
Paved parking lots. 15
Streets and roads with paved curbs and storm sewers. 20
Residential districts with 65% average impervious area. 15
Residential districts with 30% average impervious area. 50




(b) Kawasan hutan (woods) seluas 500 hektar yang mempunyai keadaan hidrologik
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yang sederhana (fair hydrologic condition) akan dibangunkan dengan butiran
perubahan guna tanah yang diberikan dalam Jadual 2.0. Tentukan pertambahan
air larian disebabkan perubahan guna tanah tersebut untuk peristiwa hujan
sedalam 15 cm. Kawasan tadahan terdiri dari tanah kumpulan C dan anggapkan
keadaan lembapan lampau purata (average antecedent condition) untuk kedua-
dua keadaan guna tanah tersebut.

(15 markah)

Jadual 2.0
Guna Tanah Keluasan (%)

Lot tempat letak kereta berturap. 15
Jalan berturap dengan bahu jalan dan pembentung air 20
larian ribut.

Kawasan perumahan (residential) dengan 65% tak telap 15

air.

Kawasan perumahan (residential) dengan 30% tak telap 50

air

The record of average annual discharge for a streamflow gauging station is given
in Table 3.0. Assuming the data is normally distributed, determine the following:

i The probability of average annual streamflow discharge > 150 m%s

ii. The probability of average annual streamflow discharge <75 m®/s

iii. The magnitude of average annual streamflow discharge with 100 year
return period.

(20 marks)
Table 3.0
Year Average Discharge Year Average Discharge
(m*/s) (m®/s)
2000 43.56 1990 73.88
1999 89.45 1989 62.87
1998 53.67 1988 63.22
1997 74.32 1987 55.43
1996 55.87 1986 72.54
1995 92.61 1985 40.65
1994 67.92 1984 55.24
1993 73.88 1983 85.98
1992 49.65 1982 79.32
1991 78.92 1981 61.13
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Rekod purata kadaralir tahunan untuk satu stesen pengukuran kadaralir sungai
ditunjukkan pada Jadual 3.0. Menggunakan taburan normal tentukan perkara
berikut:

i kebarangkalian purata kadaralir tahunan > 150 m®/s
ii. kebarangkalian purata kadaralir tahunan <75 m*[s

iii. magnitud kadaralir dengan purata ulangan 100 tahun

(20 markah)

Jadual 3.0
Tahun Purata Kadaralir Tahun Purata Kadaralir

(m%fs) (m%fs)
2000 43.56 1990 73.88
1999 89.45 1989 62.87
1998 53.67 1988 63.22
1997 74.32 1987 55.43
1996 55.87 1986 72.54
1995 92.61 1985 40.65
1994 67.92 1984 55.24
1993 73.88 1983 85.98
1992 49.65 1982 79.32
1991 78.92 1981 61.13
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