JOURNAL OF GREEN COMPLEX ENGINEERING, 2026, Vol.4, No.1,99~106
https://doi.org/10.59810/greenplexresearch.v4i1.286
e-ISSN 3025-9673

GREEN
PLEX
RESEARCH

Downstream Amplification of Suspended-sediment Flux Outpaces Discharge
Growth in the Mangottong River, Indonesia

Muhammad Scyroth Arianto*, lIfan Muis, Andi Makbul Syamsuri, Fithriyah Arief Wangsa

Department of Water Resources Engineering, Faculty of Engineering, Universitas Muhammadiyah Makassar,

Makassar, Indonesia

ABSTRACT

Suspended-sediment transport in small tropical rivers can change sharply over short
distances because discharge, sediment availability, and cross-sectional mixing vary
simultaneously. This study examined longitudinal changes in water discharge, suspended-
sediment concentration (SSC), and instantaneous suspended-sediment flux along the
Mangottong River, South Sulawesi, Indonesia. Five observations were available at each
upstream, midstream, and downstream cross-section. Point discharges were verified from
the field calculations, SSC was derived from laboratory dry-mass measurements, and
section concentration was evaluated using discharge weighting. Suspended load was
calculated as 0.0864CQ, with Cin mg L-" and Q in m?3 s~". Section discharge increased from
5.178 to 7.554 and 8.438 m? s, whereas discharge-weighted SSC changed from 626.5 to
568.3 and 1,829.2 mg L. Corresponding suspended loads were 280.3, 370.9, and 1,333.5 t
d-'. The downstream section therefore carried 4.76 times the upstream load while water
discharge increased only 1.63-fold. The lower-reach amplification was driven primarily by
sediment enrichment rather than discharge growth alone, demonstrating the value of
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discharge-weighted sampling for interpreting sparse river surveys.

1. Introduction

Rivers transfer sediment through a sequence of entrainment,
suspension, deposition, and remobilization that is governed
by both hydraulic energy and the availability of erodible
material. In practical river engineering, the quantity of
suspended material matters because it affects channel
conveyance, intake performance, downstream shoaling,
water quality, and the amount of fine sediment delivered to
estuaries and coastal waters. The relation between discharge
and suspended sediment, however, is rarely proportional
over all flow conditions. Monitoring studies have shown that
high flows can move a large share of annual sediment, while
sediment exhaustion, antecedent conditions, and event
timing can produce substantial departures from a single
discharge-concentration relation [1-3].

This problem is particularly relevant in tropical
catchments, where intense rainfall, seasonal changes in
runoff, land disturbance, and rapid channel adjustment can
produce large variations in suspended-sediment transport
over relatively short distances. Field and modelling studies
in tropical and monsoon-influenced rivers have reported
marked seasonal and spatial differences in sediment
production and downstream delivery [4,5]. Indonesian
observations likewise show that flow structure and sediment
distribution can vary across a cross-section and along a river
reach, so a single point measurement may not represent the
section as a whole [6,7].

Longitudinal changes also reflect sediment sources and
temporary storage. Streambanks, tributaries, fine material
stored on the bed, and disturbed floodplain surfaces can
contribute different proportions of the transported

sediment as drainage area increases. Sediment-budget
studies have found that stream-corridor sources may
become more important downstream and that neighbouring
reaches can alternate between net sediment gain and loss
[8,9]. At broader scales, specific sediment yield varies with
topography, runoff, lithology, vegetation, and land use rather
than with discharge alone [10]. Recent small-catchment
work has also documented several-fold downstream
increases in suspended transport where urbanisation and
local sediment sources modify the hydro-sedimentary
response [11], while comparative measurements in the
Brahmaputra show that upstream and downstream
sediment-water relations can be inconsistent even within
the same river system [12].

These observations make the distinction between
concentration and flux essential. Suspended-sediment
concentration expresses mass per unit water volume,
whereas sediment flux expresses mass transported through
a cross-section per unit time. A high concentration at a low-
discharge subsection may contribute less sediment mass
than a moderate concentration within the main conveyance
zone. Conversely, two sections with similar discharge can
transport very different sediment loads if sediment
availability differs. Section-scale interpretation therefore
requires concentration to be combined with the amount of
water represented by each sampling location. This principle
is also reflected in modern monitoring practice. High-
frequency optical and radiometric methods are increasingly
used to capture rapid sediment variability [13,14], while
sediment rating curves remain useful in data-scarce rivers
but perform differently among sites and seasons[15,16].
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A further complication is that sediment transport
responds to a sequence of flow states rather than to
discharge magnitude in isolation. During rising stages, fresh
material can be mobilised from hillslopes, banks, and
channel margins; during recession, available fine sediment
may become depleted even while discharge remains
relatively high. This produces event-specific trajectories in
the discharge-SSC relation and limits the value of
interpreting a single concentration without its hydraulic
context [2]. In data-scarce systems, this temporal
uncertainty cannot be eliminated, but a physically
consistent cross-sectional mass balance can still distinguish
whether a measured load increase reflects more water, more
sediment per unit water, or both.

Local hydraulic controls can further change the relation
between flow and sediment movement. Recent experiments
in the Journal of Green Complex Engineering show that
modifying flow structure alters velocity, Froude regime,
sediment retention, and scour response under controlled
conditions. A beam-type sabo dam reduced debris transport
efficiency as channel slope and flow intensity changed [17],
while porous underwater deflectors reduced near-bed
velocity and local scour around bridge-pier models [18,19].
Although these laboratory configurations differ from an
unregulated natural river, they reinforce a relevant physical
point: transport capacity and sediment mobilisation
respond to local hydraulics, so river-scale sediment patterns
cannot be inferred from discharge totals alone.

The Mangottong River in Sinjai Regency, South Sulawesi,
provides a useful small-river case for examining this
coupling. The sampled corridor extends from the Samaenre
area of Sinjai Tengah toward the lower reach near
Samataring, Sinjai Timur, over an interval of approximately
5 km. The river is important for local drainage and
agricultural water management, and sediment accumulation
has been a concern because reduced conveyance can
compound flood and river-mouth problems. Field
measurements were made at upstream, midstream, and
downstream cross-sections, each represented by five point
observations of hydraulic discharge and suspended
sediment.

A review of the field calculations identified a practical
issue that is common in manually processed hydrometric
datasets: the reported downstream section total did not
equal the sum of the five listed subsection discharges, and
the unit used for sediment load was inconsistent with the
stated conversion factor. Rather than carrying these
discrepancies into the interpretation, the present analysis
uses the explicitly reported point values, verifies section
totals by summation, and calculates suspended-sediment
flux with dimensional consistency. The purpose is to
determine whether the observed downstream increase in
suspended load is explained mainly by increasing water
discharge or by a concurrent increase in sediment
concentration. The working hypothesis is that sediment flux
rises faster than discharge because the lower reach is
enriched in suspended material. The analysis therefore
compares longitudinal discharge ratios, discharge-weighted
SSC, and integrated suspended load, while also examining
lateral heterogeneity within each cross-section.

2. Methods

2.1 Study area and field observations

The study used field and laboratory observations from three
cross-sections of the Mangottong River: upstream,
midstream, and downstream. Five sampling points (P1-P5)
were reported at each section. The field programme
measured channel depth, cross-sectional geometry, flow
velocity, and water discharge. Velocity observations were
obtained with a Flowatch/current-meter approach and a
float method. Water samples were collected for laboratory
determination of suspended-sediment mass, and the
reported sample volume was 1.5 L. The original survey also
used an echo sounder for channel-depth measurements.

The analysis was restricted to values that were explicitly
recoverable from the final field and laboratory calculations.
This choice was necessary because some intermediate
velocity averages and subsection areas were internally
inconsistent. For the hydraulic dataset, the retained point
discharges were 0.407, 1.026, 1.340, 1.616, and 0.789 m?® s™
upstream; 0.624, 1.300, 1.760, 2.460, and 1.410 m® s™
midstream; and 0.672, 2.131, 1.676, 2.839, and 1.120 m?® s™
downstream. Section discharge was calculated as the sum of
the five point values. This gives 8.438 m® s™ downstream,
rather than the 9.518 m® s™ total written in the original
worksheet.

2.2 Suspended-sediment concentration and load

Cross-sectional area was calculated by the trapezoidal rule,
A =3[(h_i+h_(i+1))/2]Ax, where h_i and h_(i+1) are adjacent
depth ordinates and Ax is the horizontal distance between
them. With five ordinates per section, the channel width was
divided into four equal intervals. This approach is
mathematically transparent and directly reproducible from
the recorded field values.

Laboratory SSC values retained for analysis were 266.6,
200.0, 466.6, 1,133.3, and 600.0 mg L™* upstream; 400.0, 466.6,
533.3,633.3, and 666.6 mg L * midstream; and 1,266.0, 1,400.0,
533.3, 2,666.6, and 2,800.0 mg L™ downstream. These values
were derived from dry sediment mass divided by sample
volume. Because each point represented a different amount
of water, section SSC was also expressed as a discharge-
weighted concentration:
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where Qi is point discharge, Ci is point SSC, and Cw is the
section-weighted concentration.

Instantaneous suspended-sediment load was calculated
for each point from:

Ly =0.0864CQ

where Ls is suspended load in td™, Cis SSCin mg L™, and Q
is discharge in m®s™. The factor 0.0864 follows directly from
converting mg L™ to g m™ and seconds to days. Point loads
were summed to obtain section load. These quantities
describe transport during the sampled state; they are not
annual sediment yield and they do not by themselves
quantify deposition. A difference between downstream and



upstream suspended loads is therefore interpreted as a
longitudinal load gain, not as a sedimentation rate.

2.3 Data verification and statistical analysis

Descriptive statistics were calculated for point discharge,
SSC, and point suspended load. Longitudinal differences in
SSC were evaluated with a Kruskal-Wallis test because each
section contained only five observations and downstream
concentrations were strongly skewed. When the omnibus
result was significant, pairwise Mann-Whitney comparisons
were examined with Holm adjustment. The same omnibus
test was applied to point load. Spearman rank correlation
was used to assess the association between point discharge
and SSC. The discharge-load correlation was treated only as
descriptive because discharge is a term in the load equation.
The analysis emphasised effect magnitude, longitudinal
ratios, and section-integrated mass flux rather than relying
on p values alone.

For quality control, every integrated quantity was
recomputed from the retained point values. Arithmetic
means were used only to describe the five sampled points,
whereas section-scale transport was calculated from QiCi
so that each observation was weighted by the water volume
it represented. This distinction is important because the
downstream section contained both high- and low-SSC
points. The section load is therefore not the product of the
arithmetic mean SSC and total discharge; it is the sum of
pointwise mass fluxes. Ratios were calculated from these
integrated quantities: downstream-to-upstream discharge,
downstream-to-upstream weighted SSC, and downstream-
to-upstream suspended load. These ratios provide a direct
test of the hypothesis that sediment enrichment amplifies
transport beyond the effect of increasing water discharge.

2.4 Monitoring framework

Figure 1 shows the sampling framework used in the analysis.
The diagram is schematic and does not imply unreported
geographic coordinates or equal distances among P1-P5. In
future monitoring, section placement and instrumentation

should be tied to flood-prone and hydraulically
representative locations. The value of integrating
hydrological measurement structures with spatial

vulnerability assessment has also been demonstrated for
village-scale flood mitigation in Indonesia [20], which is
relevant to designing a more permanent monitoring network
along the Mangottong corridor.
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Figure 1. Schematic longitudinal sampling design: three river sections
and five observations (P1-P5) per section.
Source: authors’ field dataset.
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3. Results and Discussion

3.1 Longitudinal hydraulic and concentration patterns

Summed water discharge increased monotonically along the
sampled corridor (Table 1). The upstream section carried
5.178 m® s™, the midstream section 7.554 m?® s™, and the
downstream section 8.438 m® s™. The midstream total was
45.9% above the upstream value, and the downstream total
was 62.9% above upstream. Pointwise discharge was
heterogeneous at every section (Figure 2). P4 carried the
highest discharge at all three cross-sections, reaching 1.616,
2.460, and 2.839 m*® s upstream, midstream, and
downstream, respectively. The mean point discharge
increased from 1.036 + 0.471to 1.511 + 0.672 and 1.688 + 0.848
m? s™. Coefficients of variation were 45.4%, 44.5%, and 50.2%,
showing that the distribution of conveyance remained
uneven across the channel.

SSC did not follow the same longitudinal pattern as
discharge. The arithmetic mean was 533.3 mg L™ upstream
and 540.0 mg L™ midstream, but increased to 1,733.2 mg L™
downstream. The upstream section ranged from 200.0 to
1,133.3 mg L™, the midstream section from 400.0 to 666.6 mg
L™, and the downstream section from 533.3 to 2,800.0 mg L™
(Figure 3). The downstream cross-section was therefore both
more sediment-rich and strongly heterogeneous. P3 had a
concentration close to the midstream range, whereas P4 and
P5 exceeded 2,600 mg L™

Discharge weighting sharpened this contrast. Section-
weighted SSC was 626.5 mg L™ upstream, 568.3 mg L™
midstream, and 1,829.2 mg L™ downstream. The midstream
value was 9.3% lower than upstream, but downstream
weighted SSC was 221.9% higher than midstream and 2.92
times the upstream value. The Kruskal-Wallis test indicated
an overall longitudinal difference in point SSC (H = 6.54, p =
0.038; n*H = 0.38). Holm-adjusted pairwise comparisons did
not remain significant (adjusted p = 0.095), so the inferential
result should be treated as evidence of a reach-scale pattern
rather than proof of a stable population difference. The
descriptive contrast, particularly the high downstream
concentrations, is more informative for this small spatial
sample.

Table 1. Reach-scale hydraulic and suspended-sediment metrics

¥Q MeanQ Mean 3& hted = Domina
Reach (m3 +SD SSC £ SD SS(? load nt point
s™) (m3s) (mgL™) (mg L") (td") (% load)
1.036 + 5333 + P4
Upstream 5178 0471 37192 626.5 280.3 (56.5%)
Midstrea 1.511+ 540.0 £ P4
m /5% 0672 1115 5683 3709 (36.3%)
Downstre 1.688 + 17332+ 1,333 P4
am 8438 ngag 9719 1829.2 5 (49.0%)

Note. Q-weighted SSC = 5(QiCi)/2Qi. Integrated suspended load = 3(0.0864QiCi).
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Figure 2. Pointwise water-discharge profiles at the upstream,
midstream, and downstream sections.
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Figure 3. Pointwise suspended-sediment concentration profiles
across the three sections.

3.2 Downstream amplification of suspended-
sediment flux

The strongest result emerged when discharge and SSC were
combined. Integrated instantaneous suspended load was
280.3 t d™ upstream, 370.9 t d* midstream, and 1,333.5td™
downstream (Figure 4). The downstream section carried 4.76
times the upstream load while water discharge increased
only 1.63-fold. If additional water were the principal
explanation, the load ratio would be expected to track the
discharge ratio more closely. Instead, most of the
amplification arose because the lower reach -carried
substantially more sediment per unit volume of water.

The point-load distribution further illustrates why
integrated flux provides a more informative reach-scale
metric than concentration alone. Upstream, the highest
concentration and the highest discharge both occurred at
P4, causing a pronounced load concentration at that point.
Midstream, SSC varied less across the section, so transport
was distributed more evenly even though P4 remained
hydraulically dominant. Downstream, the two controls
converged again: P4 combined the largest discharge with the
second-highest SSC, while P5 combined the highest SSC
with a smaller discharge. The result is a section in which one
point dominates mass transport but adjacent points still
make substantial contributions. This spatial structure would
be lost if the section were represented by a single average
concentration.

This divergence is consistent with evidence from larger
regulated and free-flowing systems where water and
sediment regimes remain coupled but change by different
magnitudes. Long-term Pearl River records show that

sediment load can evolve differently from water discharge
[21], while dam-affected rivers in the Narmada and Red River
systems exhibit substantial changes in sediment transport
that are not captured by discharge alone [22,23]. Effective-
discharge analysis in the Upper Narmada likewise shows
that the flow classes responsible for most suspended
transport can shift after regulation [24]. Estuarine modelling
also demonstrates that longitudinal SSC and sediment flux
may change direction or magnitude across hydraulic
transition zones [25]. These studies differ greatly in scale
from the Mangottong River, but they support the same
analytical separation between water quantity and
transported sediment mass.

1400 - 1,334
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400

Integrated suspended-sediment load (t d-1)

200 4

Upstream Midstream Downstream

Figure 4. Integrated instantaneous suspended-sediment load by
section.

3.3 Cross-sectional heterogeneity and sediment
supply

Lateral heterogeneity was equally important. Upstream P4
contributed 158.2 t d™, or 56.5% of the section load.
Midstream P4 contributed 134.6 t d™, or 36.3%, while
downstream P4 contributed 654.1 t d™, equivalent to 49.0%
of the downstream total. Downstream P5 had the highest
concentration (2,800 mg L™*) but a smaller discharge than P4,
so its load was 271.0 t d™*. A single grab sample at P3 would
have suggested a downstream SSC of only 533.3 mg L7,
whereas P5 would have suggested 2,800 mg L™*. Neither point
alone would have represented the section.

Such cross-sectional asymmetry has been observed in
river and estuarine settings where secondary circulation,
bathymetry, confluence mixing, or tidal processes
redistribute suspended material. Hyperspectral
observations at a river confluence show that mixing patterns
can be strongly non-uniform [26], and lateral mixing
asymmetry has been linked to longitudinal sediment
transport in estuarine turbidity maxima [27]. Indonesian
measurements in Kali Wonokromo similarly document
spatially variable flow and suspended-sediment patterns in
a meandering, tide-affected channel [6]. The Mangottong
data  therefore  support a  practical sampling
recommendation: concentration measurements should be
paired with the local discharge they represent, and the main
conveyance core should not be assumed to coincide with a
single geometric centreline.

The distribution of SSC also provides clues about
sediment supply. Midstream concentrations were relatively
uniform, with a coefficient of variation of 20.7%, whereas
upstream and downstream SSC had coefficients of variation



of 69.6% and 56.1%. The lower reach may therefore have
received localized sediment inputs, remobilized stored fine
material, or contained incomplete lateral mixing during
sampling. Stream-corridor studies show that banks and
stored channel sediment can account for a substantial share
of downstream suspended load [8], while tributary
measurements demonstrate that small lateral sources can
materially alter the receiving-river sediment budget [9]. In
agricultural systems, drainage collectors can also supply
cohesive sediment to the main river [28].

The data do not allow these mechanisms to be separated.
A net load gain of approximately 1,053.2 t d™* between the
upstream and downstream sections is dimensionally
meaningful, but it cannot be assigned uniquely to bank
erosion, bed remobilisation, tributary supply, or temporal
mismatch. Event-scale studies show that apparent storage
environments can export sediment when previously
deposited material is reworked [29], and extended sediment-
rating formulations improve predictions when storage and
anthropogenic sources are represented explicitly [30]. The
present dataset lacks synchronized tributary sampling, bed-
material tracing, bank-erosion surveys, and continuous
hydrographs, so source attribution remains a hypothesis for
future work.

The magnitude of the load values also requires careful
interpretation. The conversion 0.0864CQ yields tonnes per
day when C is expressed in mg L™ and Q in m® s™. The high
downstream value therefore follows directly from the
combination of discharge and measured SSC; it is not a
consequence of annualisation. At the same time, the
measurement window does not establish how long this
condition persisted. A short-lived high-SSC state can
generate a large instantaneous load without implying a
similarly high daily or annual mean. This distinction is
critical in rivers where storm events carry a disproportionate
fraction of sediment, as shown by long-term and event-
based monitoring[1,31]. The load values should therefore be
read as comparable snapshots across the three sections
rather than as annual sediment-yield estimates. The point-
level discharge, SSC, and recalculated suspended-sediment
loads summarized in Table 2 further illustrate the
pronounced cross-sectional variability, particularly at the
downstream section.

Table 2. Point-level discharge, SSC, and recalculated suspended-
sediment load

. . SSC Suspended load
Reach Point Q(m3s™) (mg L) (td)
Upstream P1 0.407 266.6 9.4
Upstream P2 1.026 200.0 17.7
Upstream P3 1.340 466.6 54.0
Upstream P4 1.616 1,133.3 158.2
Upstream P5 0.789 600.0 40.9
Midstream P1 0.624 400.0 21.6
Midstream P2 1.300 466.6 52.4
Midstream P3 1.760 533.3 81.1
Midstream P4 2.460 633.3 134.6
Midstream P5 1.410 666.6 81.2
Downstream P1 0.672 1,266.0 73.5
Downstream P2 2131 1,400.0 257.8
Downstream P3 1.676 533.3 77.2
Downstream P4 2.839 2,666.6 654.1
Downstream PS5 1.120 2,800.0 271.0

Statistical summary: SSC Kruskal-Wallis H = 6.54, p = 0.038; Holm-adjusted
pairwise p = 0.095. Point load H = 5.18, p = 0.075. Q—=SSC Spearman p = 0.476,p =
0.073.
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The moderate Spearman association between point
discharge and SSC (p = 0.476, p = 0.073) reinforces this
interpretation. Higher-discharge points often carried more
suspended material, but the relation was not monotonic.
Downstream P3 carried 1.676 m®s™ at 533.3 mg L™, whereas
P5 carried only 1.120 m® s™ at 2,800 mg L™. Hydraulics
therefore influenced transport without fully determining
concentration. By contrast, discharge and calculated point
load were strongly correlated (p = 0.768, p < 0.001), which is
expected because discharge is a multiplicative term in the
load calculation and should not be interpreted as
independent causal evidence.

The findings also clarify the meaning of sedimentation.
Subtracting an upstream concentration from a downstream
concentration does not yield a sedimentation rate because
concentration is not a mass flux and because water
discharge differs among sections. Sedimentation requires
evidence of storage within a defined control volume. The
present measurements instead indicate that more
suspended sediment was moving through the lower section
during the sampled state. Studies based on repeated
monitoring show that reliable sediment budgets require
synchronized inflow and outflow estimates together with
uncertainty bounds, particularly when transport is
dominated by events [31]. Hydrosedimentary responses can
also change sharply between flow states and basins [32],
which is why the Mangottong loads should not be
extrapolated to annual yield.

From a management perspective, the lower reach
deserves priority for repeated monitoring because it
combined the largest discharge, the highest discharge-
weighted SSC, and the highest suspended load. However, a
transport hotspot is not automatically a deposition hotspot.
Deposition occurs where incoming sediment exceeds the
local capacity to keep particles in motion. Numerical work
on river mouths shows how fluvial water and sediment
supply can interact with coastal hydrodynamics to generate
substantial accumulation or closure [33], and catchment-to-
coast observations demonstrate that suspended sediment
can remain dynamically important through nearshore
environments [34]. The Mangottong survey did not measure
bathymetric change at the river mouth, so shoaling remains
amanagement concern rather than a demonstrated outcome
of this dataset.

For river engineering, the observed downstream
enrichment has two implications. First, a hydraulic design
based solely on water discharge could underestimate the
sediment burden passing through the lower reach. Second,
a sediment-control measure placed without identifying the
source of the added load could simply shift erosion or
deposition elsewhere. The appropriate sequence is therefore
diagnostic before structural: establish repeated section
fluxes, identify tributary and bank contributions, determine
where channel storage changes, and only then evaluate
whether flow-control, bank protection, sediment trapping,
or maintenance dredging is justified. This approach is
consistent with recent studies that treat sediment
management as a coupled hydrological and morphological
problem rather than a single-parameter design task [32,35].
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Hydraulic interventions can alter retention and scour by
changing local velocity and residence time. In a recent
Jurnal Linears study on the Krueng Aceh River, added
hydraulic resistance from water hyacinth reduced flow
velocity and increased residence time under the tested
conditions, thereby favouring particle retention [36].
Laboratory studies in the target engineering literature
likewise show that porous flow-control structures can
reduce local velocity and scour [18,19]. These results should
not be transferred directly to the Mangottong River as design
prescriptions, but they illustrate the hydraulic sensitivity of
sediment retention and support testing site-specific, low-
impact flow-management measures only after the dominant
sediment sources and flood-conveyance requirements are
resolved.

A practical monitoring programme should combine
repeated multi-point cross-sections with continuous or
event-triggered measurements. Optical surrogate methods
can capture rapid SSC variability when calibrated against
physical samples [14], and high-frequency radiometry
demonstrates how much short-lived sediment variability
can be missed by sparse sampling [13]. Sampling should
cover low flow, rainfall-driven rising stages, peak flow, and
recession. Rainfall and stage records should be
synchronized with SSC, while tributary inflows, bank
condition, bed texture, and cross-sectional geometry should
be documented between the three sections.
Morphodynamic modelling under extreme rainfall has
shown the value of combining hydraulic and sediment
information when evaluating channel change [35].

3.5 Limitations and monitoring priorities

The study has three main limitations. First, the
measurements represent a limited field campaign rather
than repeated hydrologic events, so temporal persistence
cannot be assessed. Second, some intermediate field
calculations were inconsistent, requiring the analysis to rely
on the final point discharges and laboratory SSC values that
could be verified directly. Third, the study addresses
suspended load only; bed load and changes in channel
storage were not measured. These limitations narrow the
inference but do not remove the central observation: during
the surveyed state, sediment flux increased much more
rapidly downstream than water discharge. Future work
should test whether this disproportionate amplification
persists across seasons and should identify whether the
lower-reach enrichment is supplied primarily by banks, bed
storage, lateral inflows, or combinations of these sources.

4. Conclusion

The Mangottong River measurements show a clear mismatch
between longitudinal changes in water discharge and
suspended-sediment transport. Section discharge increased
from 5.178 m® s™ upstream to 7.554 m® s™* midstream and
8.438 m*® s* downstream. Discharge-weighted SSC changed
from 626.5 to 568.3 and 1,829.2 mg L%, while suspended load
increased from 280.3 to 370.9 and 1,333.5 t d™*. The
downstream section therefore carried 4.76 times the
upstream suspended load despite only a 1.63-fold increase
in water discharge.

The result indicates that sediment enrichment, rather
than discharge growth alone, controlled the observed

downstream amplification. The lower cross-section was also
strongly heterogeneous: P4 carried 49% of the downstream
load because high discharge coincided with a high SSC. This
pattern demonstrates why isolated concentration samples
can misrepresent section transport and why discharge-
weighted measurements are preferable for sparse surveys.

The calculated loads describe the sampled state and
should not be interpreted as annual sediment yield or net
deposition. Establishing a true sediment budget will require
repeated event-based measurements, tributary accounting,
bed-load observations, and evidence of storage change. For
management, the lower reach is the priority location for
monitoring, while any sediment-control intervention should
be preceded by source identification and an assessment of
its effect on flood conveyance.
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