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1. Introduction

The Brahmaputra-Jamuna floodplain is highly dynamic and subject to marked
changes over short time periods due to the morphological impacts of annual
flood events that alter the course of the river through in-channel scour, bar
formation and migration and bank erosion. The floodplain also changes annually
through overbank deposition and, in places, scour. Channel and floodplain
sedimentation processes are driven primarily by the hydrodynamics of the flow
coupled with the supply of sediment from local and upstream sources. However,
land use patterns (agriculture, settlement, road, etc) and natural vegetation also
influences sedimentation processes significantly. Consequently, sedimentation
outcomes vary between managed areas of the floodplain, where the land is
intensively farmed, and unmanaged areas that are seldom used for agriculture.
As agriculture is the most widespread land use on the floodplain, it is crucial to
examine how farmers make decisions on which crop to plant on a particular piece
of land and, specifically, how they take local sedimentation characteristics of the
floodplain into account. For this reason, the study of floodplain sedimentation as
a driver that influences agricultural land use dynamics has been selected as a
research topic in this investigation. Another phenomenon that has been identified
as influencing floodplain sedimentation is that particular types of natural
vegetation (e.g.Sungrass-Imperata cylindrica (Linn.) Rauschel, Graminea/
Poaceae) appear to be especially effective in trapping sediment, effectively acting
as a filter of the coarser grain sizes of sediment in transport. This is important to
agriculture as coarse sediments are detrimental to crop production. Therefore, a
further research aim is to establish the link between this natural process, the
farmers’ vernacular knowledge of sedimentation and their decision making on
land use. It is hoped that, through training, farmers might be able to apply the
scientific knowledge gained from this study in practice.

2. Study site

Paddy field traps the sediments
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Bara Bania Mouza (village) under Daulatpur Uazila (Thana) in Manikgong District is  

the study site for this research, which is located  on the left bank floodplain of the 

Jamuna River in an area characterised as active and young floodplain (Figure 1). 

Study site selection criteria included: 

 Absence of flood control embankments around the site

 Active floodplain without any large ridges

 Very close to the Jamuna River 

 Low land elevation relative to the adjacent river

 Inundates by over flow from the Jamuna and its distributary rivers 

 Floods even during low monsoon runoff years. 

Figure 1. Study Site Location (Bara Bania Mauza in the Jamuna  River Floodplain

3. Data and methods

 Sedimentation data has been collected from field surveys made using marker

beds at selected locations on the floodplain during the 2007 and 2008 summer

monsoon seasons. Geo-statistical techniques (including kriging as a spatial

interpolation method) have been employed for data analysis (Figures 2 , 3 and 4).

 Plot level land use surveys have been performed in 2007 and 2008 after

monsoon, spatial and temporal analyses used to depict the land use dynamics.

4. Floodplain sedimentation

Floodplain sedimentation rate was found to vary with floodplain land

type and distance from the main river and local Khal channels. The

average deposition thickness recorded at sites distributed throughout

the natural levee (NL) and the back swamps (beels) in 2007 (3.8 cm) is

higher than in 2008 (2.28). This is because there was a flood of high

magnitude and long duration in 2007, while 2008 was a normal flood

year (Table 1, Figures 2, 3 and 4 ).

Marker bed _ID Sediment Deposition Thickness (cm)

2007 2008
NLMB1 5.2 3.8

NLMB2 4.9 3.2

NLMB3 5.3 3.8

NLMB4 5.5 3.5

NLMB5 4.7 2.9

NLMB6 4.5 2.7

BSMB1 4.2 2.6

BSMB2 3.4 2.3

BSMB3 3.3 2.2

BSMB4 3.2 1.9

BSMB5 3 1.7

BSMB6 2.8 1.3

BSMB7 2.6 1

BSWMB1 1.9 0.9

BSWMB2 2.1 0.5

Average 3.8 2.3

Figure 3. Major landform units and marker bed 
locations within the Bara Bania Mauza study site
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Figure 2. Cross-sectional sketch of floodplain profile at study site 

Deposited sediment thickness 
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Bed ( post-monsoon)

Marker bed Installation (pre-monsoon) Marker bed inundation  (monsoon)

Figure 4. Typical marker bed study site in the Bara Bania  Mauza of the Jamuna River left bank floodplain in Bangladesh

5. Impact of vegetation on  sedimentation

Natural vegetation (Sungrass - Imperata

cylindrica (Linn.) Rauschel, Graminea/Poaceae)

and planted high yield broadcast aman paddy

both act to trap sediment (Figure5). Highest

thickness of deposition and coarsest grained

particles are observed in front of the vegetation

strips. Lower thicknesses of finer-grained

particles are deposited behind the vegetation

strips (Table 2 and Figure 6).

Sun grass  traps the sediments

Parameters Front of
the traps

Middle of the
traps

Back of the
traps

2007 2008 2007 2008 2007 2008
Thickness (cm) 4.5 3.1 2.5 1.8 1.5 1.0
D50 (μm) 81 84 28 31 22 18
D90 (μm) 191 203 139 106 94 101

Figure 5. Impact of vegetation strips on sedimentation 

Table 1. Sediment deposition thicknesses measured at marker bed sites

Table 2. Sediment deposition thicknesses and characteristic particle sizes 
deposited in front, within and behind vegetation strips in 2007 and 2008.

Figure 6 Variation in sediment deposition thickness and grain 
size due to trapping by vegetation strips.

6. Sediment Distribution  and Agricultural Land use

It is evident from the results that sediment

deposition thickness and grain size vary as a

function of distance from the river. The median

grain size (D50) distribution is shown in Figure

7. The median grain size ranges from fine silt

to coarse silt, which is significant for

agricultural land use. The cropping pattern in

the study area is shown in Figure 8. Areas

receiving coarse silt and very fine sand (27 -32

μm) can support just a single crop, while areas

receiving very fine to medium silt (19- 22μm)

are able to support three crops per year.

Therefore, it is important to know the

sediment characteristics in order to select the

right number of crops for a piece of land.

Figure 7. Distribution of D50 Figure 8. Agricultural cropping pattern 7. Sediment  and Agricultural  Suitability

A Bayesian Decision Support (BDS) network has been developed to support

classification the level of suitability for agriculture of a piece of land based on

its observed sedimentation characteristics (Figure 9). The results show that in

the study area, the probability of a given plot being highly suitable for

agriculture land is 57%, moderately suitable 27%, and poorly suitable 16%.

8. Conclusion

Figure. 9  Bayesian network to predict land suitability 
for agricultural cropping

Agricultural land use suitability depends (amongst other things) on the

thickness and grain size of deposited sediment. Hence, scientific knowledge of

spatial and temporal variations in sedimentation attributes, based on regular

monitoring, could assist farmers in making better decisions in crop selection.


