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Introduction

* River corridors are central to human settlement and activities. These are
now facing degradation from urbanization, land-use change, and climate-
driven shifts in hydrology including floods, sediment transport, and channel
morphodynamics (Ward, 1978; Pielou, 1998; Konapala et al., 2020).

« Despite future climatic and hydrological projections (Mishra et al., 2016),
limited studies exist on its application to understand future change in river
processes and geomorphic sensitivity.

 These Interlinked human pressures and climatic stress on river
systems demand integrated assessment to understand their combined
iImpact on river morphodynamics.

Objectives

To asses geomorphic response and sensitivity of a Himalayan river iIn
response to anthropogenic stresses and changing climate scenarios.

Study Area
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Fig.2 Map of the Yamuna River showing its river channel, floodplains

Fig.1 Elevation Map of Yamuna Basin _ _ <
and location of major cities and barrages

Methodology

Methodology-1 River style Classification

Analysis of Stream Power and Unit stream Power

The 2100 and 2050 discharge scenarios were
simulated by the VIC model and coupled with VIC-
routing, incorporating ensemble means from two

' |dentification of Controls of various reaches and stream
power threshold of each RS

CMIP6 GCMs INM-CMS-Od MIROCG

s |dentification of geomorphic sensitivity and resilience
In the future climate change scenarios

Comparison of Stream power for each reach for 2050
and 2100 using projected hydrological data

Methodology-2 River Segmentation

Delineated modern floodplain using maximum water
extent (1984-2021) layer of Global surface water Jssu’
explorer and ariver corridor was developed

This floodplain was segregated into 500 m long
Disaggregated Geographical Objects (DGOs) using the
Fluvial Corridor Toolkit.

Computed NDVI(Normalized difference vegetation
index), NDWI(Normalized difference water index),
and MNDWI NDWI(Modified normalized difference
water index) for each DGO.

Identified water area, active channel (alluvial deposits), s
and vegetation area using index-based thresholds.

Filtered out images with any cloud presence and
retained only those with <20% DGO cloud coverage

% and >90% Landsat coverage. All the datasets were
extracted in .csv file and were further analysis in
R(v4.3.1)

Vectorized the derived masks and calculated surface
area and perimeter for each feature.
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Fig.5 Slope calculation

—-— Active Channel Width Braiding Ind
Braiding Ind 0.01
=5 I R2 R3 R4 R3 R4 1 i
- il o °
1 . o
1 O ° . 5 . /
ownstream of Dam Upstream of Dam I Downstieam of Dam % /
i : 5 . / ° L] 2
/ °
I 1 -0.01- - = g
. 1 Y =
. 0.02 | il P E
\ I I g é i g
H q REREESSERD 0.02- £ §
1% .
b 0.00- 1 7 | . @ 4
. @ . T
- ¢ . 1 -
Y i . 1 . ” 3
0.02- T o 1
1 .
Vegetation Width s Water Width g - Vi Width Water Width
e by 1 t' H t .
R1 ! R2 R3 . R1 ! R2 R3 2 125- ogaiatol Mt kel
»e > = < — < = R3 )L R4 5 R3 R4

Upstream of Dam

....................

Fig.7 Geomorphic Parameters variability upstream and
downstream of Delhi Megacity

Fig.6 Geomorphic Parameters variability upstream and
downstream of dam

Fig.8 Stream Power Projections and sensitivity plot Fig.9 River-style Map Of Yamuna Basin

Discussion

 Anthropogenic pressures intensify downstream, especially near urban areas,
iInfluencing geomorphic response.

 Meandering sections show higher sensitivity to anthropogenic stressors than
braided sections, reflecting morphological control on river response.

* Future projection of stream power across River Styles of the Yamuna River and
its comparison with stream-power based geomorphic threshold indicate 7
resilient, 6 sensitive, and 2 sensitive-to-tributary.

« Geomorphic sensitivity patterns remain consistent across 2050 and 2100
climate scenarios, though magnitudes vary.

* Resilient reaches are projected to remain stable; sensitive reaches may
experience significant channel transformation.
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Fig.3 Dataset Availability Graph: Each bar indicate number of years of satellite data used for each DGO. Here, 460
km river channel reach is divided into 92 DGOs of equal length .

Conclusion

 The study highlights the need for sustainable, reach-specific strategies to
address compounded stressors.

* An interdisciplinary, reach-scale approach is essential to enhance ecological
resilience and ensure the long-term health of rivers.
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