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Abstract

Recent advances in remote sensing have provided effective
solutions to address data scarcity. This study estimates river
discharge using the remote sensing-based geoBAM
(geomorphologically-enhanced variant of BAM) algorithm,
applied in both expert and unsupervised -classification
frameworks. The algorithm follows the McFLI approach and
incorporates river geomorphological features. To obtain the
initial dataset, river width information was extracted from
satellite imagery, while the remaining hydraulic parameters
were obtained from the HEC-RAS model. A total of 17 images
of Landsat 8 as well as 78 images of Sentinel-2 for 2017-2018
water year were used to analyze a non-braided and non-
meandering section of the Karun River between Mollasani and
Ahvaz. Validating the time series of the estimated discharge
result against the observed data showed that Sentinel-2-based
discharge estimations outperformed those from Landsat 8 in
both classification modes (NSE values of 0.53 vs. 0.20 and
0.74 vs. 0.14 for expert and unsupervised modes, respectively).
The improved spatial and temporal resolution of Sentinel-2
data led to more accurate discharge estimation. Interestingly,
the unsupervised mode yielded better results than the expert
mode when using Sentinel-2 data, which may be due to a
mismatch between predefined expert priors and the actual
hydraulic characteristics of the study area. Using satellite data
for river flow estimations is recommended as a complementary
tool to field observations. With advancement in the future,
these data can be a substitute to ground observations and can
save the data gathering costs and give discharge evaluations in
shorter times.
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Fig. 3- An example of the water mask obtained on 12/07/2017 from a) Landsat 8 and b)
Sentinel-2 satellite image
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Fig. 6- Comparison of the observed and simulated discharge hydrograph at Ahvaz station
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Table 1- R? coefficient for different modes of applying the roughness coefficient
Srj s Jlos! i LI (il 4R i ) Jgoa

forR?
n Water level at Mollasani Discharge at Ahvaz
station station
0.025-0.0275 0.9912 0.9650
0.027-0.03 0.9915 0.9652
0.03-0.035 0.9905 0.9614
0.035-0.04 0.9886 0.9544
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Fig. 7- Discharge hydrographs generated by the geoBAM algorithm for the 2017-18 water year using
channel widths extracted from Landsat 8 imagery under expert and unsupervised classification mode
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Fig. 8- Discharge hydrographs generated by the geoBAM algorithm for the 2017-18 water year using
channel widths extracted from Sentinel-2 imagery under expert and unsupervised classification mode
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Table 2-Validation metrics for the discharge estimation obtained from the application of the
geoBAM algorithm using width obtained from satellite imagery and HEC-RAS model under expert
and unsupervised classification
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1- Mass conserved Flow Law Inversion

2- Manning’s Equation

3- At-Many-Stations Hydraulic Geometry

4- At-A-Station Hydraulic Geometry

5- Bayesian AMHG-Manning

6- Geomorphologically-Enhanced Variant of BAM
7- Unsupervised

8- Expert

9- Saint-Venant

10- Modified Normalized Difference Water Index
11- Normalized Difference Vegetation Index

12- Enhanced Vegetation Index

13- Dynamic Surface Water Extent

14- Automated Water Extraction Index shadow
15- Multi-band Spectral Relationship Visible

16- Multi-band Spectral Relationship Near-Infrared
17- Prior Distributions

18- Nash—Sutcliffe Efficiency

19- Relative Root Mean Square Error

20- Normalized Root Mean Square Error

21- Relative Bias
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