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In this study, the impact of climate change on the design discharge and
sediment loading in the Kan River was studied using data from the Soulghan
hydrometric station. The effective discharge, the full-flow discharge, and the
discharges with return periods of 1.58 and 2.33 years were calculated for
current and future conditions under three climate scenarios SSP126, SSP245,
and SSP585. The results showed that the effective discharge under current
conditions is about 5.05 m3 / s, which transports more than 69.4 percent of
the sediment, but in the future, with the decrease in the amplitude of the
flows, the effective discharge will decrease to about 2.76 to 2.86 m’s,
carrying more than 91 percent of the accumulated sediment. The sensitivity
index of sediment transport to discharge also decreased from 1.32 in the past
to about 0.45 to 0.49 in the future, indicating a decrease in the sharp jump in
sediment with an increase in discharge. The LARS-WG model performed
well in generating future climate data (r=0.97), (RMSE=2.57), and the
LSTM and SVM machine learning models performed well with a correlation
coefficient of about 0.90 and an NSE efficiency coefficient higher than 0.79
were able to predict discharge and sediment with acceptable accuracy. The
results indicate increased flow fluctuations, increased frequency of extreme
events, and redistribution of sediment load towards flows with lower
amplitude due to climate change, which requires a review of the hydraulic
design and management of urban waterways.
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Table 1. Inputs and outputs of LSTM model

Input Output Time Period
T-min (°C)
T-max (°C) . 3
T-mean (°C) Discharge (m°/s) 1950-2010 To 2021-2060
Precipitation (Daily)

Table 2. Inputs and outputs of XGBoost-SVM model

Input Output Time Period
Discharge (m%/s)
T-min (°C)
T-max (°C) Sediment (ton/day) 1950-2010 To 2021-2060
T-mean (°C)

Precipitation (Daily)
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Figure 2. Methodological Schematic
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Figure 3. Hydrological curves of soulghan hydrometric station
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Max: (5,05, 8,716.87) == Datz Porrts Line
1000

LOR R

di (
Discharge (m'/s)
=

10 2 0 40 50 L T Dy Season.
Discharge (ms) et S

Figure 4. Hydrological curves of soulghan hydrometric station
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Table 3. Hydrological curves

Cross Section

Soulghan Station (Kan River) — Bankfull selection (visual) & W/D summary
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Cumulative Sediment vs Discharge_Soulghan Station (Kan River)
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Table 4. Hydrological curves
Cumulative monthly precipitation
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Figure 5. The performance of the LSTM model in the simulation of flow discharge
Table 5. The performance of the LSTM model
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Figure 6. The performance of SVM model in simulation of sediment discharge
Table 6. The performance of the SVM model
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Table 7. Hydrological curves on climate change
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