Technical note

River modelling to infer flood management framework
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Abstract
River hydraulic models have successfully identified the weaknesses and areas for improvement with respect to flooding in
the Sarawak River system, and can also be used to support decisions on flood management measures. Often, the big question is ‘how’. This paper demonstrates a theoretical flood management framework inferred from Sarawak River modelling
outputs. The river model simulates the movement of flood waters through river reaches. Information on flood levels and
overtopping of embankments is used to guide a flood early warning system. The above-mentioned elements were combined
in a logical framework that showed logic sequences and impact indicators for improved flood relief activities in the city of
Kuching, Malaysia.
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The Sarawak River system has been the subSea
ject of numerous studies, due to the location of
Kuching, the capital of Sarawak State, Malaysia,
within the basin. The state government has
invested huge amounts of resources and time
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in researching the river. Two very important
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outputs of those funded projects have been the
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topographical and hydrological data essential to
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river modelling (Dyhouse et al., 2003). Without
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these data, investigations aimed at understandSarawak
ing the hydrological behaviour of the Sarawak
River would be futile. Earth surface data represented the elevation, profile curvature, flow path
length, upslope area and conveyance capacity
of the river. Hydrological data represented the
Sarawak Kiri
meteorological and rainfall-runoff mechanism
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(Yu et al., 1999). However, as it is difficult to
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imagine the effects of these factors, a river
computer model is useful in enabling visualisation of the system (Liang and Molkenthin, 2001;
Figure 1
Sinnakaudan et al., 2003). The modelling outputs support deciSarawak River Basin
sion making (Hämäläinen et al., 2004; Oxley et al., 2004) and
can be used, as in this study, to formulate a flood management
tributaries, namely, Sarawak Kanan River and Sarawak Kiri
framework.
River. The 2 tributaries meet near Batu Kitang, some 34 km
The Sarawak River (see Fig. 1) rises in the Bungoh Ranges
upstream of Kuching. Kuching city is very flat and low-lying.
to the south of Kuching city, at the border with Indonesia,
Parts of the city are susceptible to flooding from fluvial and
meanders across a wide coastal floodplain and through the
tidal events. The average annual rainfall in the catchment is
capital city before discharging into the South China Sea. The
about 3 800 mm (Memon and Murtedza, 1999).
river basin has an area of approximately 1 430 km 2 and a
On the eastern edge of the city, the Sarawak River divides,
stream length of about 120 km, which consists of 2 principal
and prior to 1998 2 exits to the sea to the sea existed, on the
Sarawak River and Santubong River. In order to protect the
city, the Sarawak State Government blocked the 2 rivers and
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allowed only 1 outlet to the sea, via the Kuching Barrage,
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aimed at controlling the river and tidal flows (KTA Consulting
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Engineers, 1994). The river flow was modified from the natural
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