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New 
Global 

Dataset

What controls bank-erosion-driven lateral river migration?
Insights from a global synthesis 

1 Why river migration matters 

& what’s new?

• Floodplains occupy about 10% of Earth’s continental surface.

• Lateral river mobility threatens infrastructure while regulating 
sediment, nutrients, and biogeochemical cycles.

• We move beyond single controls to quantify their combined 
and interacting effects.

• These controls are evaluated across multiple spatial scales and 
diverse river planforms.

   2  Our new global river bank erosion dataset

4  Reducing complexity 3  How do predictors relate to each

    other?

 

5  What actually drives bank erosion?

About 500 lateral migration measurements from 300 rivers, curated from 88 published studies.

• 11 environmental predictor variables, 
independently derived for each bank erosion rate, 

using remote sensing data and global models.

• Reproducible, semi-automated workflows using
Python and Google Earth Engine pipelines.

• PC1 dominated by discharge and all sediment flux
variables – a unified transport signal

• PC2 depicts climate-ecology coupling: latitude, vegetation
parameters, and river scale

• PC3 depicts lateral freedom: wide & meandering vs. 
narrow & confined

• PC4 and PC5 isolate sinuosity & basin size as independent
dimensions

11 variables compressed into 5 independent 
dimensions!

• Flux variables cluster
tightly – they are near-

redundant in information
content

• River scale as well as
vegetation parameters 
form clusters and are

closely related

• Latitude and vegetation
load oppositely on PC2

• Sinuosity loads oppositely 
to all flux and river scale 

variables

PC1 & PC2 describe 60% 
of the variance

• Only PC1 is weakly correlated with bank erosion rate

• PC2–PC5 show no systematic trend – relationship of bank erosion rate with climate, vegetation, sinuosity, and 
basin size is more complex

• Possible explanation: missing predictor variables (e.g., bank height and bank erodibility)

The specific drivers of lateral river migration are still 
not fully understood!

Next steps: multivariate regression analysis & controlled flume experiments in our new lab @ FU Berlin: decoupling flux, geometry, and bank strength to isolate their bank erosion signatures
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