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Do megafloods reset mountain valleys?

Spoiler:
It’s complicated…
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A single megaflood likely removes more fractured bedrock 
from the channel than the monsoon can on an annual basis

Ω𝑠𝑠 = 𝜌𝜌𝜌𝜌𝜌𝜌𝜌𝜌/𝑊𝑊
[W/m2]
𝜌𝜌 = density of water

𝜌𝜌 = acceleration due to gravity
𝜌𝜌 = mean annual river discharge

𝜌𝜌 = channel slope
𝑊𝑊 = channel width

Stream Power 
(Finnegan et al., 2008)

Ω𝑓𝑓 = 𝜏𝜏𝑏𝑏𝑢𝑢
[W/m2]
𝜏𝜏𝑏𝑏 = bed shear stress

𝑢𝑢 = depth averaged flow velocity

Flood Power 
(Denlinger and O’Connell, 2010)

Calculated using 
GeoClaw outputs



A single megaflood likely removes more fractured bedrock 
from the channel than the monsoon can on an annual basis

Ω𝑠𝑠 = 𝜌𝜌𝜌𝜌𝜌𝜌𝜌𝜌/𝑊𝑊
[W/m2]
𝜌𝜌 = density of water

𝜌𝜌 = acceleration due to gravity
𝜌𝜌 = mean annual river discharge

𝜌𝜌 = channel slope
𝑊𝑊 = channel width

Stream Power 
(Finnegan et al., 2008)

Ω𝑓𝑓 = 𝜏𝜏𝑏𝑏𝑢𝑢
[W/m2]
𝜏𝜏𝑏𝑏 = bed shear stress

𝑢𝑢 = depth averaged flow velocity

Flood Power 
(Denlinger and O’Connell, 2010)

Calculated using 
GeoClaw outputs



25 hrs2 km

Removed bedrock likely does not make it too far downstream in 
a single megaflood

5 hrs 60 hrs2 km2 km

Spatial/temporal variability in hydraulics

Path of highest shear stress is often not 
within bounds of main channel

flow
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25 hrs2 km

Shear stresses are variable on the hillslopes

5 hrs 60 hrs2 km2 km

flow

Material is likely removed from the 
hillslopes throughout the flood



A megaflood both removes and adds material to the hillslopes

As shear stresses wane, the flood 
likely deposits material on hillslopes

bedrock

1.6 m

1.6 m

bedded gravel

large (>1 m) boulders

sand



Do megafloods reset mountain valleys?

Fractured bedrock likely removed from channel during a 
megaflood, but might not be moved out of the Himalaya

Hillslope material likely moved, but not necessarily removed.

Megafloods will change the landscape, but “reset” might 
not be the best way to describe it.
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