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Avulsion Frequency Theory

Introduction and Motivation Phase 1- Constant Sea Level
Without sea level rise, lobe progradation produced in-chan-
nel aggradation andperiodic avulsions every 3.6 +/- 0.9 
hours (Fig 6a, 6b, 8a), which corresponded to when channels 

6c, 6d, 8b). 

With sea  level rise (0.25 mm/hr), we observed enhanced 
aggradation (Fig 6d, 6e), causing channels 
to aggrade more quickly and avulse more frequently (every 
2.1 +/- 0.6 hours) (Fig 8). 
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Phase 1- Constant Sea Level Comparison

Avulsions are 
more frequen-
cy during a 
constant sea 
level rise of 
0.25 mm/hr 
(Fig 8a). 

Avulsions are 
more frequent 
because the 
channel bed ag-
grades to the 
threshold more 
quickly

Avulsions 
take place 
when the 
maximum 
in-channel 
aggradation 
reaches the 
same avul-
sion thresh-
old (h ) 
when sea 
level is con-
statn and 
when sea 
level is 

Experimental Setup and Methods

References

Coastal river deltas are susceptible to drowning via a combina-
tion of subsidence and sea-level rise (Syvitski et al., 2009; Higgins 
et al., 2014). Many river deltas are built by cycles of lobe growth 
puncuated by abrupt channel shifts., or avulsions, which often 
reoccur at a similar location and with a regular frequency (Fig 
1)(Slingerland and Smith, 2004). However, river avulsions also 
pose natural hazards to populations living on river deltas (Fig 2). 

Fig 1. Advanced Spaceborne Thermal Emission 

yellow river (a) before and (b) after an avulsion. 

Fig 2. Damage caused by 2008 Kosi River 
avulsion in Bihar, India. Image: REU-
TERS/Krishna Murari Kishan (2008)

Fig 3. Schematic of channel cross section showing the 
amount of in-channel aggradation (h ) and the rate of ver-
tical in-channel aggradation (VA). 

TA = h
VA

Mohrig et al. (2000); Jerolmack (2009)

14cm wide alluvial river that empties into a 
6m X 3m wide “ocean basin” (Ganti et al., 
2016). 

Fig 5. Flows during phase 1 of the experiment 
were run under constnat sea level and under 
a rise rate of 0.25 mm/hr for phase 2. Flows 
were alternated between low and high dis-
charges for both phases. 

Time of avulsion (TA
images and video captured by overhead cameras before, during 

An ultrasound distance meter and two laser triangulation sen-
sors were used to measure topography of the delta. 

channel scans at avulsion locations were then used to measure 
the amount of aggradation that occurred (h ). 

Fig 8. (a) Box plot of time between avulsions (hr) for phase 1 and phase 2 of the experiment. 
(b) Nor-

malized in-channel sedimentation through distance downstream. The dashed red line rep-
resents the critical amount of in-channel sedimentation needed to initiate an avulsion (h ). 
(c) Normalzied in-channel sedimentation through time. 

σ= 0 mm/hr σ= 0.25 mm/hr
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Fig 6. Overhead images of an avulsion cycle for (a and b) phase 1 and (d and e) phase 2.  A scale bar is shown in the lower right hand corner of Figure 6b. 

and (f ) phase 2. 
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Does sea-level rise in�uence the amount or 
the rate of in-channel sedimentation needed 

to inititate an avulsion? 

How is the avulsion frequency in�uenced 
by an increase in sea-level rise? 


