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Abstract of thesis presented to the Senate of Universiti Putra Malaysia in fulfilment
of the requirement for the degree of Master of Science

RELATIONSHIP BETWEEN RUNOFF COEFFICIENT AND
CURVE NUMBER FOR SUNGAI WENG
AND SUNGAI KAYU ARA CATCHMENTS

By

ASNOR MUIZAN BIN DATO’ HJ. ISHAK

March 2006

Chairman : Associate Professor Abdul Halim bin Ghazali, PhD

Faculty : Engineering

Traditionally, the rational formula that embodies runoff coefficient in the equation has
widely been used for drainage design due to its simplicity. Two widely used design manuals
that are particularly related to the rational formula in Malaysia are the Hydrological
Procedure No. 16 (HP16) - Flood Estimation for Urban Areas in Peninsular Malaysia and
Hydrological Procedure No. 5 (HP5) - Rational Method of Flood Estimation for Rural
Catchments in Peninsular Malaysia. The latter presents the runoff coefficient that have been
derived using the statistical approach rather than the deterministic, however, the former
shows the look-up table of runoff coefficients that are adopted from few previous efforts that
were carried out by some local authorities. The HP16 however has been superceded by the
Urban Stormwater Management Manual (MSMA) in 2001, but the runoff coefficients

proposed in the manual have been directly adopted from Australian practice.

This study attempts primarily to derive runoff coefficient and runoff curve number in two
small catchments [1] urban catchment of Sungai Kayu Ara (more than 48.81% urbanized),

and [2] forest catchment of Sungai Weng by using the deterministic approach. The other

popular method that is widely used in hydrology is the Soil Conservation Services (SCS)
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method, which uses runoff curve number (CN), which has several advantages against the
rational method partly because of its flexibility in generating flood hydrograph. In this study,
the primary objective was to formulate the relationship between the runoff coefficient (C)
and runoff curve number (CN) such that the coefficients can be easily determined for

catchments of similar characteristics.

The results show that the runoff coefficient and runoff curve number from the forest
catchment were in the range of 0.05 to 0.30 and 44 to 64 respectively; for the urban
catchment it was found to be in the range of 0.30 to 0.65 and 64 to 97. The average C for the
forest and urban catchments were 0.13 and 0.55 respectively; while the average CN were
about 52 and 83 respectively. There was no linear relationship between the two coefficients;
however the relationship has been established using logarithmic fit which results in the
correlation coefficient, 7= 0.54 and 0.78 for the forest and urban catchment respectively.
Runoff coefficients calculated using the relationship proposed by Chen have been compared
with the values obtained in this study. The results show a good agreement for the forest
catchment but a slightly poorer agreement in the urban catchment. The SCS initial

abstraction factor (K) and peaking factor (F) are also determined in this study.

v
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HUBUNGAN DI ANTARA PEKALI ALIRAN DENGAN NOMBOR

LENGKUNG BAGI KAWASAN TADAHAN SUNGAI WENG
DAN SUNGAI KAYU ARA

Oleh

ASNOR MUIZAN BIN DATO’ HJ. ISHAK

Mac 2006

Pengerusi : Profesor Madya Abdul Halim bin Ghazali, PhD

Fakulti : Kejuruteraan

Secara tradisi, persamaan mudah formula rational dapat menghasilkan pekali air
larian (C) yang telah diguna pakai secara meluas di dalam pengiraan merekabentuk
sistem pengairan. Terdapat dua manual rekabentuk yang berkaitan dengan formula
rational di Malaysia iaitu Prosedur Hidrologi No. 16 (HP 16) — Pengiraaan Banjir
untuk Kawasan Bandaran di Semenanjung Malaysia dan Prosedur Hidrologi No. 5
(HP 5) — Formula Rational bagi Pengiraan Banjir untuk kawasan tadahan
pendalaman di Semenanjung Malaysia. Kemudian penghasilan pekali air larian akan
didemotrasikan dengan menggunakan kaedah statistik selain dari menentukannya,
walau bagaimanapun ia akan ditunjukan di dalam jadual kajian ini bagi pekali air
larian di mana ia telah diterima pakai oleh beberapa pihak berkuasa tempatan
sebelum ini. Walau bagaimanapun, HP 16 telah diolah bersama dengan Manual
Saliran Mesra Alam (MSMA) pada tahun 2001 tetapi pekalinya telah diperolehi

secara terus daripada hujan di Australia.



Percubaan awal kajian ini adalah untuk menghasilkan pekali air larian dan nombor
lengkung air larian (CN) di dua kawasan tadahan kecil iaitu [1] kasawan tadahan
bandaran di Sungai Kayu Ara (lebih kurang 48.81% kawasan bandar) dan [2]
kawasan tadahan hutan di Sungai Weng dengan menggunakan pengenalpastian
selain menggunakan kaedah statistik seperti yang telah digunakan di dalam HP 5
sebelum ini. Selain kaedah rational satu prosedur mudah telah dihasilkan iaitu Soi/
Conservation Service (SCS), nombor lengkuk air larian (CN) di mana ia telah
dikenal pasti kelebihannya berbanding dengan persamaan-persamaan lain di mana ia
lebih fleksibel dalam menghasilkan hidrograf banjir. Namun begitu objektif utama
kajian ini adalah untuk menghasilkan hubungan antara pekali air larian (C) dan
nombor lengkung air larian (CN) dalam bentuk formula matematik; akhirnya pekali
tersebut boleh ditukar ganti atau diguna pakai di dalam kawasan tadahan yang

mempunyai kriteria yang sama.

Keputusan kajian ini menunjukan pekali air larian dan nombor lengkung air larian di
kawasan tadahan hutan adalah dalam lingkungan 0.05 hingga 0.30 dan 44 hingga 64;
namun begitu bagi kawasan tadahan bandaran pula di dalam lingkungan 0.30 hingga
0.65 dan 64 hingga 97. Secara umumnya dalam kajian ini memperolehi purata C di
kawsan tadahan hutan dan bandaran ialah 0.13 dan 0.55, manakala purata CN telah
dikira nilainya antara 52 dan 83. Tiada hubungan secara linear terbentuk untuk dua
pekali ini, walau bagaimanapun hubungannya telah berjaya dikaitkan dengan
menggunakan persamaan fit logaritma di mana keputusan hubungkait pekali, r =
0.59 dan 0.78 untuk kawasan tadahan hutan dan bandaran. Hubungan pekali air
larian dan nombor lengkung air larian dari kajian Chen’s telah diguna pakai di

dalamn kajian ini bagi mengesahkan keputusan yang diperolehi; dimana
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perbezaannya menunjukkan satu keputusan yang baik di kawasan tadahan hutan
tetapi agak kurang baik sedikit di kawasan tadahan bandaran. Ditentukan juga di
dalam kajian ini parameter-parameter di dalam formula SCS seperti faktor

pemisahan awal (K) dan faktor puncak (F)
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