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Coastal lowland plains under mixed fluvial-
tidal influence may form complex, 
composite channel networks, where 
distributaries blend the characteristics of 
mouth bar channels, avulsion channels and 
tidal creeks. The Kapuas coastal plain 
exemplifies such a coastal plain, where 
several narrow distributaries branch off the 
Kapuas river at highly asymmetric 
bifurcations.  Our goal is to increase the 
general understanding of physical 
processes in the fluvial-tidal transition. What 
is the typical cross sectional geometry and 
bed material? What consequences does the 
geometry have for the hydrodynamics? And 
how do river and tide drive the 
morphodynamics? We address these 
questions by studying the Kapuas river 
delta. Here we present first results of an 
extensive field survey and give insight into 
the along channel trends of cross section 
geometry and bed material grain size. 
Hydrodynamics and morphology of 
estuaries are often studied on hand of 
idealized models. In these models the 
estuary converges in upstream direction 
from a wide mouth towards a narrow river 
(Fig. 1). The water surface is parallel to the 
bed at mean flow and takes the form of a 
draw-down curve during high flow and that 
of a backwater curve at flow respectively 
(Fig. 2). Our results show that the Kapuas 
river deviates from the shape of an 
idealized estuary. The Kapuas distributaries 
all consist of short, converging reach near 
the sea and a non-converging reach 
upstream. There is a clear break of the 
along channel trends of geometrical scaling 
between the parts. Such a break in scaling 
was previously found in the Mahakam 
Delta, which suggests this may be a 
general characteristic in the fluvial to tidal 
transition. 
 
Field site 
The Kapuas river is a large tropical river in 
West Kalimantan, Indonesia. Its discharge 
ranges between 10^3 m^3/s in the wet and 
10^4 m^3/s in the dry season. The Kapuas 
consists of one main distributary from which 

three smaller distributaries branch off along 
the alluvial plain (Fig. 3). The Kapuas drains 
into the Karimata Strait, where it is subject 
to mainly diurnal tide, with average spring 
range of 1.5m.  

 
Figure 1. Convergent width along an idealized estuary 
similar in size to the Kapuas 

 
Figure 2. Bed and mean surface level along an idealized 
estuary similar in size to the Kapuas, Adopted from Lamb 
et. al (2012) 

 
Figure 3. Map of the Kapuas river delta plain 
 

Methods 
During October 2013 and April 2015 we 
surveyed the Kapuas from the sea to upstream 
km 300. Bankfull river width was extracted from 
Landsat images. Bathymetry was surveyed 
with a single beam each sounder. Grain size 
was sampled with a van Veen grabber. 
 
Results 
All distributaries of the Kapuas consist of a 
short tidal funnel where the width rapidly 
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decreases. From the apex of the tidal funnel, 
the main distributary widens again towards the 
upstream end of the alluvial plain (Fig. 3). The  
distributaries' mouths terminate in shallow 
bars. The bed level reaches its maximum 
shortly upstream of the alluvial plain and then 
raises towards the upstream end of the alluvial 
plain (Fig. 4). During high flow the contrasting 
trends of width and depth cause the cross 
sectional area to remain approximately 
constant along the alluvial plain, but during low 
flow the cross sectional area decreases along 
the alluvial plain. 

 

 
Figure 4. Measured bankfull width (top) and area (bottom) 
along the Kapuas distributaries 

 
Figure 5. Measured bed and mean surface level along the 
Kapuas 
 

The bed of the Kapuas consists mainly of 
sand. Bed material is downstream fining from 
0.3 to 0.25mm along the alluvial plain within 
the main distributary. The trend of downstream 
fining does not break at the transition to the 
tidal funnel. There is a rapid downstream fining 
from the transition of the upstream valley to the 
alluvial plain. The grain size of the side 
distributaries differs from the main distributary 
and slightly increases in downstream direction 
(Fig. 5).  
 
Discussion and conclusion 
The geometry of the Kapuas distributaries 
differs from that of an ideal distributary. In 
particular the main distributary converges 
neither to an equilibrium width nor depth at the 
end of the tidal funnel. 

 

 
Figure 6. Median grain size along the Kapuas distributaries 

 

There is no simple relation between bed 
material grain size and channel geometry. The 
difference in median grain and downstream 
coarsening in the side distributaries can be 
explained by lower supply of sediment at 
strongly asymmetric bifurcations. 

The particular geometry of the Kapuas also 
leads to particular hydrodynamics in the fluvial-
tidal transition. Firstly, no strong drawdown 
curve develops during high flow (Fig. 2). 
Secondly the reduction of flow depth along the 
alluvial plain during low flow admits the tide to 
the upstream end of the alluvial plain without 
attenuation (Fig. 5). Attenuation becomes rapid 
at the upstream end of the alluvial plain, where 
the river reaches normal flow depth. 

 
Figure 7. Tidal admittance along the Kapuas 
 

The Kapuas river consists of an intriguing 
distributary network and has a particular along 
channel trend of cross section geometry that 
deviates from that of an idealised estuary. At 
the moment we investigate the consequences 
for river tide interaction, in particular 
propagation of the tide depending on the river 
discharge and the network effects. In a further 
step we are going to determine consequences 
for the morphological stability based on along 
channel bed shear stresses and the discharge 
division at bifurcations.   
 
References 
MP Lamb, JA Nittrouer, D Mohrig, J Shaw,  Backwater and 

river plume controls on scour upstream of river mouths: 
Implications for fluvio ‐deltaic morphodyn   
of Geophysical Research: Earth Surface 117 (F1) 

Sassi, M. G., Discharge regimes, tides and morphometry in 
the Mahakam delta channel network, 2013 

Hoitink, AJF and Jay, David A, Tidal river dynamics: 
implications for deltas, Reviews of Geophysics, 2016 

K. Kästner, A.J.F. Hoitink, B. Vermeulen, T.J. Geertsema, 
N.S. Ningsih, Distributary channels in the fluvial to tidal 
transition zone, (submitted) 


