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Abstract: An estimation procedure for suspended sediment concentrations based on the intensity of backscattered sound 
of acoustic Doppler current profilers (ADCP) is introduced in this paper. Based on detailed moving and fixed boat ADCP 
measurements with concurrent sediment sampling, we have successfully calibrated the estimation method for a reach of 
River Danube in Hungary, characterized by significant suspended sediment transport. The effect of measurement uncer-
tainty and various data filtering on sediment load determination is also analyzed and quantified. Some of the physical 
model parameters describing the propagation of sound in water are estimated based on known empirical formulas, while 
other parameters are derived from measured. Regression analysis is used to obtain a relationship between the intensity of 
backscattered sound and sediment concentrations. The empirical relationship has been then used to estimate the suspend-
ed sediment concentrations from the ADCP data collected in fixed and moving boat measurement operation mode, along 
verticals and path-lines, respectively. We show that while some measurement uncertainty is inherent to the acoustic 
Doppler principle, it is further enhanced by the complexity of the near-bottom sediment-laden flow. This uncertainty has 
then a significant effect on the local sediment load estimation. In turn, reasonable smoothing of raw velocity and 
backscatter intensity data shows insignificant impact on cross-sectional sediment load estimation. 
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INTRODUCTION 
 

The main application field of acoustic Doppler current pro-
filers (ADCPs) is the measurement of flow velocities in order to 
determine river discharge. However, as an additional option of 
these tools the intensity of backscattered sound can be used to 
indicate sediment characteristics in the water. In the last de-
cade, a few papers were published on this topic analyzing the 
potential in suspended sediment concentration (SSC) estima-
tions, mainly in coastal applications. In riverine environment, 
one of the first attempts was published by Reichel and Nacht-
nebel (1994), who studied the advantages and limitations of 
using ADCP for suspended sediment monitoring. They pointed 
out that using single-frequency ADCPs changes in backscatter 
intensity can be associated both with changes in sediment size 
and concentration, thus, causes uncertainty in case of poorly 
sorted particle sizes. Gartner (2004) used an optical backscatter 
sensor (OBS) to compare SSC from ADCP measurements in 
San Francisco Bay, California. He introduced good agreement 
between the two methods, however, marked a slight difference 
near to bottom. Gartner (2004) commented on the dependence 
of backscatter intensity from particle sizes, stating that the 
method requires a reasonably steady size distribution of sus-
pended material. The authors further noted that errors associat-
ed with the OBS calibrations can affect the quality of acoustic 
estimates. Kostaschuk et al. (2005) used an ADCP to study 
flow velocity and sediment transport in Fraser Estuary and 
Lillooet Lake in western Canada. Besides conventional velocity 
measurements, bottom track data were used to examine bed 
load velocity, however, more research is required to see if this 
method can be used for detailed studies of geophysical flows. 
For the estimation of suspended sediment concentrations, pump 
samples were compared with ADCP backscatter data, showing 
a fairly strong correlation. Kim and Voulgaris (2003) estimated 
SSC in an estuarine environment comparing ADCP and OBS 

data. They presented a methodology by which through calibra-
tion and verification processes a suitable equation could be 
developed to estimate suspended sediment concentrations. 
Guerrero et al. (2011) used a multi-frequency method with two 
ADCPs (600 kHz and 1200 kHz Teledyne RD Instruments 
ADCP) to study suspended sediment concentrations and grain 
size distributions in River Paraná. Their field measurements 
were compared with data obtained by a previously calibrated 
1000 kHz Sontek ADCP. This was the first attempt to charac-
terize the concentration and grain size distribution in a large 
river and pointed out important relationships between these two 
characteristics. As a continuation of the previous work Guerre-
ro et al. (2012) carried out laboratory tests with the two-
frequency method for grain size assessment using two ADCPs. 
They observed good agreement between the known and 
ADCPs-inferred grain size distributions within 100–600 µm.  

The objective of this paper is twofold. First, we investigate 
the feasibility of SSC determination with ADCP through a real 
case study. A relatively fast procedure is introduced, which 
could be later implemented into operational monitoring activi-
ties. The main goal is to see the practical applicability of the 
herein introduce method. Second, we perform a sensitivity 
analysis to show how the ADCP data uncertainty in the near-
bed zone and close to the free surface influences the suspended 
sediment load estimation. The study site is a reach located 
within the Hungarian section of the Danube. Engineering works 
are planned here to maintain fluvial navigational channels. 
Therefore, numerical modeling of hydrodynamics and morpho-
logical changes were carried out to predict the effect of the 
designed structures on river bed changes. The herein presented 
ADCP measurements and sediment data collection were per-
formed for model parameterization purposes.  
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THEORETICAL BACKGROUND 
 

In contrast with flow velocity measurements, where the fre-
quency of backscattered sound is postprocessed to determine 
three-dimensional velocity data, here we analyze the strength of 
the reverberated sound. The relationship between SSC and the 
so-called relative acoustic backscatter (RB) can be expressed as 
(e.g. Gartner, 2004): 
 

  SSC = 10( A+B⋅RB) . (1) 
 

The relative backscatter is the measured acoustic backscatter 
corrected for transmission losses in units of dB. Following 
Thevenot et al. (1992) the RB can be derived from 
 

TLRLRB ⋅+= 2 , (2) 
 
where RL is the reverberation level and 2⋅TL is the two-way 
transmission loss, both expressed in dB. A and B in Eq. (1) are 
empirical parameters that can be derived from known SSC and 
RB data pairs using e.g. least squares fitting. 

Based on the sonar equation (Urick, 1983) the reverberation 
level (RL) is 
 

TSTLSLRL +⋅−= 2 , (3) 
 
where SL is the source level (the sonar transmits the signal with 
this strength), whereas TS is the target strength of suspended 
sediment, which is a function of particle shape, size, rigidity, 
and acoustic wavelength. In the sonar equation all terms are in 
dB. When measuring with an ADCP the reverberation level 
comes from 
 

  RL = Kc(EI − Er ) , (4) 
 
where Kc is the received signal strength indicator scale factor, 
EI is the echo strength (in counts) measured by the ADCP and 
Er is the reference level for echo intensity (in counts), i.e. the 
echo baseline value when no signal is present. Kc is a conver-
sion factor from instrument counts to echo intensity which is 
instrument-specific and temperature dependent (DRL Software 
Ltd, 2003). It can be estimated using the following formula: 
 

  
Kc =

127.3
Te +127.3

, (5) 

 
where Te is the real-time temperature of the amplification cir-
cuits in °C. It generally has a value between 0.35–0.55 (Deines, 
1999). The ADCP reference level Er is the thermal noise of the 
amplifiers, which is transducer-specific as well as sensitive to 
temperature (DRL Software Ltd, 2003) and can be measured in 
the field. The term ‘transmission loss’ consists of losses ac-
counted for by spherical spreading of the beam (first term on 
the right side) and losses due to absorption (second term): 
 

RRTL ⋅+⋅⋅= αψ )log(10 , (6) 
 
where R is the slant range from transducer head to measured 
bin (m), while α is a coefficient describing the absorption of 
energy by water (αw) and attenuation from suspended sediments 
(αs), i.e. α = αw + αs (all in dB/m). When calculating the effect 
of spherical spreading close to the transducer, a near-field cor-
rection factor ψ has to be introduced, according to Downing et 

al. (1995). This correction can be calculated based on the so 
called critical range Rcritical, where Rcritical = πat²/λ. Here at is the 
transducer radius in cm, and λ is the acoustic wavelength. The 
correction factor for near-field spreading loss is: 
 

  

ψ =
1 + 1.35Z + ( 2.5Z)3.2⎡
⎣

⎤
⎦

1.35Z + ( 2.5Z)3.2⎡
⎣

⎤
⎦

, (7) 

 
where Z equals to R/Rcritical. In this study the above presented 
correction factor was used for near-field calculations of spread-
ing losses. For the estimation of energy dissipation by absorp-
tion in the water we used the formula of Schulkin and Marsh 
(1962) as follows: 
 

  
αw = 8.687 3.38 ⋅10−6 ⋅ f 2

fT
, (8) 

 
where f is the instrument frequency (Hz) and fT is the so called 
Relaxation Frequency (Hz). The latter depends on the water 
temperature, T (°C) as: 
 

  fT = 21.9 ⋅10
(6− 1520

273+T
)

. (9) 
 

Attenuation from suspended sediment (αs) is caused by both 
scattering and absorbing the energy. It is shown that energy 
dissipation depends mainly on particle size and sound frequen-
cy (DRL Software Ltd, 2003), and under certain conditions one 
or both of them can be neglected. We did not consider attenua-
tion due to absorption by the sediment here, as discussed later 
on. 

Substituting the above detailed terms into Eq. (1) the follow-
ing relation can be written: 
 

  SSC = 10A+B⋅( Kc ( EI−Er )+2(10⋅log( R)+α⋅R)) . (10) 
 
Here, echo intensity (EI), slant distance (R) and reference level 
(Er) can be measured with ADCP, Kc and α are estimated, 
whereas A and B parameters can be derived with e.g. least 
squares fitting, if complementary SSC data are available. 
 
STUDY SITE AND FIELD SURVEYS 
 

To test the feasibility of backscatter-based SSC estimation, a 
six km long reach of Danube River was chosen, situated in the 
southernmost part of Hungary, downstream of the town of 
Mohács (Fig. 1). In contrast with the North- and Central-
Hungarian section of the Danube where gravel and sand-gravel 
bed material dominates, in the study reach sand bed conditions 
prevail. Based on the data series of suspended sediment concen-
trations measured and provided by the Lower-Danube-Valley 
Environmental and Water Directorate, the average suspended 
sediment concentration is approximately 40 mg/l (Tamás and 
Baranya, 2008). Typical suspended sediment grain diameter 
ranges from 0.01 mm to 0.1 mm in the studied river reach.  

An intensive measurement campaign was carried out in qua-
si-steady state conditions between low and mean flow regime 
with a discharge of 1950 m3/s. The survey was done in seven 
cross-sections with an average spacing of 600 meters apart, in 
moving boat operation. Additionally, within each transect five 
points were defined where fixed boat measurements were taken 
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Fig. 1. Plan view of the studied river reach. 
 

 
 
Fig. 2. Sketch of sampling point distribution and typical echo intensity profile in a cross-section. 
 
with 10 minutes long sampling time (Fig. 2). The applied de-
vice was an RDI four beam 600 kHz Rio Grande ADCP de-
ployed from a vessel. Measurements were carried out with 2.5 
Hz sampling frequency with 50 cm bin size. During the survey 
DGPS position data were continuously collected, thus each 
measurement was located in an absolute coordinate system. 

In order to provide measured data for the calibration of the 
above introduced method, suspended sediment sampling was 

simultaneously carried out using a pump. Water samples were 
taken from different depths of the water column (2–5 samples 
per profile) in 35 profiles in all (identical with the ones mea-
sured with fixed ADCP). Laboratory analysis of the samples 
provided concentrations for each measurement point and grain 
size distributions for each profile. The distribution of the sam-
pling points in a cross-section is shown in Fig. 2. 
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CONVERSION OF ADCP BACKSCATTER DATA  
TO SSC 
 

Raw echo intensity data (EI) measured by ADCP were post-
processed to estimate SSC. First, the reference level for echo 
intensity (Er) had to be defined. Due to the lack of laboratory 
tests, field data were used for determination of Er, taking the 
lowest intensity data from the measurements (Er = 55 counts). 
Second, the conversion factor, Kc was estimated using Eq. (5), 
which resulted in a value of 0.43. Third, αw and αs were esti-
mated. Based on Eq. (8) we estimated the water absorption 
coefficient, resulting in a value of 0.1. Attenuation due to sedi-
ment can be divided in to parts: absorption and scattering. As 
was illustrated by DRL Software Ltd (2003) in case of a 600 
kHz ADCP, attenuation due to absorption by sediment can play 
a role only below a particle diameter of 200 µm. On the contra-
ry, the same instrument is insensitive to scattering by the sedi-
ment up to 200 µm. In our case the laboratory analysis of sus-
pended sediment samples pointed out a reasonably well sorted 
grain size distribution (Fig. 3) with d50 equal to 35 µm. There-
fore, the attenuation due to scattering could be neglected. The 
attenuation due to absorption resulted in αs = 0.0005 dB/m for a 
concentration of 1 mg/l (see the graph on page 2.14 in DRL 
Software Ltd (2003)). This value was multiplied with the mea-
sured average suspended sediment concentration yielding an 
attenuation coefficient of 0.035. Due to the well sorted grain 
size distribution the effects of diverse grain sizes in the intro-
duced method (reported by Reichel and Nachtnebel, 1994) 
could be omitted. Then, the range of near field (Rcritical) was 
calculated yielding a distance of 3.2 meters, underlining the 
need for near-field correction of spreading losses considering 
the 5 m average depth of the river. 
 

 
 
Fig. 3. Grain size distributions of sampled suspended sediment. 
 
Next, we performed the following steps for all the fixed boat 
measurement verticals: 
1) Generation of the 10-minute average echo intensity profiles. 
2) Extracting the echo intensity values at the depths of pump 

samples, using a linear interpolation between the neighbor-
ing cells (see Fig. 2).  

3) Calculation of slant ranges (R) for all sampling points in the 
vertical. 

4) Calculation of transmission losses by spherical spreading 
considering near-field correction for all sampling points in 
the vertical. 

5) Calculation of transmission losses due to absorption by 
water and sediment for all sampling points in the vertical.  

6) Calculation of relative backscatter values (RB) by summing 
reverberation level (RL) and transmission losses (TL) for all 
sampling points in the vertical (see Eq. (2)). 

 
In the field measurements we did not pay particular attention 

on sampling straight at the bottom thus a limited number of 
concentration data is available from this zone, only. In turn, 
their importance was then recognized during the data pro-
cessing, supported by the fact that significant changes in the 
vertical concentration distribution were present mainly there. In 
order to cover as large range of concentration as possible, data 
from two cross-sections were processed, where suspended 
sediment samples were available also at the river bed. Having 
data pairs of relative backscatter (RB) and measured suspended 
sediment concentration (SSCmeas) a least squares fitting could be 
performed between RB and log10 (SSCmeas), yielding the empiri-
cal parameter values A = 0.013 and B = –2.05 with an accept-
able fit of R2 = 0.71 (see Eq. (1)).  

Based on the calibration parameters A and B, the suspended 
sediment concentration profiles were reproduced for all the 
fixed ADCP verticals. Measured versus calculated concentra-
tions show a fairly good agreement (Fig. 4), indicating an esti-
mation error of E = 10 mg/l based on the following formula: 
 

  
E =

SSCmeas − SSCADCP
i=1

n
∑

n
. (11) 

 

 
 
Fig. 4. SSC from field sampling versus estimated values from 
ADCP backscatter data (black line indicates the regression line 
fitted to the points). 
 

As expected, a somewhat weaker relation comes up in the 
range of higher concentrations. This might be because of the 
operation mode of  the ADCP. Since the four diverging beams 
sample larger areas nearing to bottom, where higher concentra-
tions are observed, the deviation of backscatter intensities from 
the four beams becomes higher. This is even enhanced if sharp 
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changes are present in the bed topography. Furthermore, the 
suspended sediment concentrations also affect the estimation 
method, since SSC is implicitly included in the formula, ac-
counting for signal absorption by sediment (Urick, 1948). Fig. 
5 shows SSC profiles for fixed ADCP verticals from one of the 
studied cross-sections. The estimated SSC values based on 
ADCP backscatter agree well with the ones from sampling. 
Note that estimated values are missing close to the free surface 
due to the ADCP blanking zone. Both the pump sampling re-
sults and the estimated values suggest a fairly uniform concen-
tration distribution within the water column, whereas close to 
river bottom the sediment load significantly increases. 
 
ESTIMATION OF ERROR CAUSED BY MEASURE-
MENT UNCERTAINTY AND DATA AVERAGING 
 

Uncertainty of echo intensity data becomes higher near the 
river bed, where higher sediment concentration arises. Further-
more, bed load can be present in this zone, moreover, irregu-
larities in bed levels can further enhance inaccuracy in mea-
surements. All these factors have an important role in sediment 

flux determination. At the same time, due to the so-called 
blanking zone of the ADCP no data are available close to the 
free surface, which might also influence the sediment load 
estimations. In order to see the effect of these error sources on 
the sediment flux estimations we performed a sensitivity analy-
sis. A (reference) measurement vertical with typical water 
depth, velocity distribution and detected echo intensity (EI) 
distribution was chosen for the test. Based on the ADCP mea-
surements reference profiles of time averaged velocity, EI, SSC 
and sediment flux were generated in subsequent steps. First, we 
fitted a logarithmic curve onto the measured time-averaged 
velocities in order to have extrapolated velocity values close to 
free surface and also at the river bed (Fig. 6a). Second, for the 
EI profile, gradients in the upper- and lowermost measured 
layers were used to extrapolate values to the water surface and 
the river bed (Fig. 6b). Third, we converted the EI profile to 
SSC using the above introduced calibration parameters, i.e. A = 
0.013 and B = –2.05 (Fig. 6c). Then, we calculated the sedi-
ment flux profile (fSS) as the product of SSC and velocity (Fig. 
6d). Finally, we calculated the depth-averaged suspended sedi-
ment flux (FSS) using the following formula: 

 
 

 
 
Fig. 5. Measured (dots) and estimated (lines) SSC profiles (horizontal-axis: SSC, g/l; vertical-axis: depth, m). 
 

 
 
Fig. 6a) Time-averaged velocity profile; b) EI profile; c) SSC profile; d) Sediment flux profile. 
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Fss =

1
H

c(z) ⋅v(z)
0

H
∫ dz.  (12) 

 
The goal of the sensitivity analysis was to see how FSS 

changes if the reference EI values change at the free surface 
and at the river bed. At the first step, we studied the effect of 
near-bottom echo intensity, assuming different profiles in the 
lowermost 1.2 m thick layer, where the accuracy of ADCP is 
known to be the poorest. In the first test variant (T1) we con-
sidered a constant EI value towards the river bed. In the second 
test variant (T2) we increased the reference values by 20% 
(T2). Next, the reference EI values in the uppermost 1.2 meter 
thick layer i.e. in the blanking zone of the ADCP were modi-
fied. Here, two more test variants were established: decreasing 
and increasing the EI data by 20% (T3 and T4, respectively). 
The main test parameters and the influence on the sediment flux 
profile and FSS are provided in Table 1 as well as plotted in Fig. 
6d. Summarizing the test results, we showed that an echo inten-
sity estimation error of 20% at the river bed yields 16% change 
in the sediment flux, whereas at the free surface the same error 
in EI causes a deviation of 8% from the reference value. It can 
also be seen that an underestimation of EI generates slighter 
differences (variants T1 and T3), which clearly indicates the 
non-linearity in the relationship. 

After calibrating the SSC estimation procedure based on the 
fixed ADCP data, we extended the method to moving boat 
ADCP data. Here, we intended to calculate the section-

integrated sediment load based on the instantaneous backscatter 
data. Due to the high sampling frequency of 2.5 Hz the instan-
taneous values show significant scattering both for velocity and 
echo intensity. Therefore a filtering of the raw data was per-
formed, the influence of which on the sediment load estimation 
was also assessed.  
 
Table 1. Test variants and results indicating the sensitivity of 
sediment flux to the variation of Echo Intensity. 
 

Variant 
name 

Modified 
layer Change Deviation from 

Ref. in FSS 
T1 
T2 
T3 
T4 

Lowest 20% 
Lowest 20% 

Top 20% 
Top 20% 

Constant EI 
Ref·1.2 
Ref·0.8 
Ref·1.2 

– 6% 
+ 16% 
– 5% 
+ 8% 

 
For the analysis, we chose one of the surveyed cross-

sections and extracted raw velocity and EI data. The previously 
discussed relationship between EI and SSC was applied, how-
ever, contrarily to time-averaged data, instantaneous EI values 
were used. Since the reason of strong scattering cannot be une-
quivocally stated (turbulent motion, instrument noise, etc.), a 
horizontal filtering of the raw echo intensity data was per-
formed using a moving average model with a window size of 5, 
9, 19 and 39 neighboring data. The SSC values were then calcu-
lated based on the filtered EI data (Fig. 7).  Considering  a  con- 

 
 

 
 
Fig. 7. SSC estimation from moving boat ADCP backscatter data (MA indicates moving average window size). 
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Fig. 8. Cross-sectional velocity distribution from ADCP measurement (MA indicates moving average window size). 
 
stant boat speed of 1.35 m/s and a sampling frequency of 2.5 
Hz the applied data windows correspond to a spatial averaging 
of 2.7, 4.9, 10.3 and 21 meters, respectively. The same filtering 
process was applied to instantaneous velocity data in order to 
remove turbulent fluctuations from data series (Fig. 8). Next, 
the product of concentration and flow velocity was calculated 
for each bin resulting in the cross-sectional sediment flux dis-
tribution (Fig. 9). As can be seen in Fig. 9, data averaging of-
fers a clear plot of the spatial changes of the variables, but at 
the same time it affects the suspended sediment load (QSS) 
determination. QSS was calculated by integrating the sediment 
flux over the measured cross-section. In order to see the effect 
of spatial and temporal data averaging on sediment discharge 
calculation, deviations from raw data were calculated and 
summarized in Table 2. To conclude, the section-integrated 
suspended sediment load estimation is not sensitive to averag-
ing of EI data, thus in case of an adequate calibration (e.g. 
based on fixed ADCP data) a stable QSS value can be obtained. 
 
Table 2. Estimated sediment loads indicating the sensitivity of QSS 
to the variation of moving average window size. 
 

MA 
window 

QSS 
(kg/s) 

Deviation 
from raw data 

0 
5 
9 
19 
39 

75.77 
75.85 
75.91 
75.97 
76.01 

0 
+ 0.11% 
+ 0.18% 
+ 0.26% 
+ 0.32% 

 

SUMMARY AND CONCLUSIONS 
 

We introduced a method for converting ADCP echo intensi-
ty data into suspended sediment concentration through a case 
study. The study site was a reach of Danube River in Hungary. 
The reach has been recently investigated with detailed field 
measurements, including fixed as well as moving ADCP and 
suspended sediment sampling, to offer field data for numerical 
model parameterization. The SSC estimation method is based 
on a linear regression between the base-ten logarithm of mea-
sured SSC (using a pump sampler) and the relative backscatter 
(RB) derived from measured echo intensity (EI) in the fixed 
ADCP mode. We found reasonable agreement between the 
measured and estimated SSC values showing an average esti-
mation error of 10 mg/l (in a measured SSC range of 50–200 
mg/l). In addition, we performed a sensitivity test to see how 
the unavoidable lack or inaccuracy of ADCP data near the free 
surface and the river bed influence the sediment load estima-
tion, a major output of suspended sediment measurements. We 
showed that an error of 20% in the ADCP data can result in an 
error in the order of magnitude of 10% in the suspended sedi-
ment load estimation. Moving boat measurements were also 
post-processed to see the feasibility of section-integrated sedi-
ment load determination. Calibrated parameters from fixed boat 
ADCP data were used to convert EI to SSC. Due to the strong 
scattering of the instantaneous EI data, the SSC also scatters 
and a smoothing of the data is needed for better interpretation 
of the cross-sectional distribution. It is a question, however, 
how the data filtering influences the suspended sediment load 
calculation. We showed that the sediment load estimation is not 
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Fig. 9. Cross-sectional distribution of sediment flux (MA indicates moving average window size). 
 

 
 
Fig. 10. Spatial distribution of a) flow velocity, b) SSC and c) sediment flux (flow direction from top to bottom). 
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sensitive to the smoothing of raw EI data. As a result of the 
moving ADCP data post-processing the spatial distributions of 
SSC and the sediment load distribution could be assessed for 
the whole study reach (Fig. 10). 

Despite that the introduced method is calibrated against de-
tailed field measurements, there might be several limitations 
which have to be considered in future research. First, the effect 
of grain size distribution on the backscattered power should be 
taken into account, which was neglected here due to the well 
sorted grains. An attempt on quantifying the grain size distribu-
tion with multi-frequency methods using several ADCPs was 
introduced by Guerrero et al. (2011). They found acceptable 
agreements between the methods compared to each other, how-
ever, besides the three different ADCPs they performed depth-
integrated sediment sampling, which resulted in some implica-
tions on spatial and time alignments between sampling and 
ADCP surveys. Second, measurement uncertainty near the river 
bed and the lack of ADCP data near the free surface can have 
significant effect on the suspended sediment load estimations, 
as was shown here. Some attempts on using upward-looking 
ADCP (Wall et al., 2006) or side-looking ADCPs, located close 
to the river bed, might provide more accurate data in these 
zones. Third, the error of SSC estimation can increase as the 
particle circumference approaches the acoustic wavelength. In 
our case, however, the acoustic wavelength was much higher, 
thus decreased this phenomenon, nevertheless, it has to be 
always verified. In addition, it is to note that the introduced 
method is instrument and site specific, furthermore, it also 
depends on the measurement circumstances. Hence, a general-
ized relationship between the relative backscatter and SSC 
cannot be established. Therefore, it is crucial to perform simul-
taneous sediment sampling when carrying out ADCP backscat-
ter analysis. However, the quality of concurrent suspended 
sediment sampling results is also questionable which has to be 
considered. It could be a topic of future researches how the 
inaccurate SSC data, as the input for the method introduced in 
this paper, affects the reliability of the estimation process.   

An ADCP-based reliable method to estimate SSC can lead to 
a more detailed knowledge of sediment regime both in space 
and time. Such a measurement method can obviously support 
the study of complex hydrodynamic situations and related 
sediment transport phenomena. We believe that the method 
presented here can significantly contribute to river monitoring 
and engineering activities as well as to the calibration of labora-
tory and CFD models.  
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