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Signs of stress in our watersheds
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0 Fluvial erosion and transport of sediments from:

o Streambank erosion

O Road Ditches
o Agricultural Fields

o Stores of in-channel sediments




How do we determine from where riverine sediments originate?
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What if we let the watershed tell us what is going on!?




What if we let the watershed tell us what is going on?

0 What if we could monitor only the outlet of the watershed and be
able to infer sediment dynamics within the watershed!?
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Sediment Connectivity and Sources in Watersheds

Alluvial fan coupling
(every 2-6 years)
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A close look at hydrological events

Mad River at USGS Gauge
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An Example: Two storm events to illustrate event sediment dynamics
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An Example: Two storm events to illustrate event sediment dynamics
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An Example: Two storm events to illustrate event sediment dynamics
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VVhat are hysteresis patterns!?

Two methods of categorizing hysteresis
ﬂ*-

0 Visual Patterns 0 Metrics
(e.g. Hysteresis Index)
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An Example: Looking back at the two storm events
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Class V - Figure Eight
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An automated classification system
-

0 Pattern recognition challenge
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Example of classification of storm events

(e)
Example Event Classifications

Machine Learning
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Expand research out into new watersheds
o

0 Range of:
O Land Use/Cover
O Geology
o Soils
O Drainage Area

O Topography

Continuous Suspended
Sediment Monitoring
Sites in Vermont
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Seasonal trends in hysteresis types
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In summary
I ) [

0 Pattern = f (source proximity, connectivity, ... , supply)

l

0 Hysteresis analysis can guide identification of sediment sources

0 High-frequency SS data
0 New types of patterns

0 Machine learning methods capable
of automating classification
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Differences among watersheds
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Sediment load by hysteresis type

Percent of Total Watershed TSS Loa

I
O
X

40%

35%

30%

25%

20%

15%

10%

5%

0%

f

O
(2]
(&)

VAVrAYaTE

3B

2C 2D 2E 3A
3C 4 5A 5B Complex

I 5 Il | i | I | ]
O

"\ SN N COR o) O P o R > or

B Shepard = Mill Mad



Effects of spatial scale on hysteresis type
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0 Clockwise types (Class Il) most common in tributaries
o Mad River more varied in hysteresis types observed
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Sediment Load Estimation
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Hydrology of monitoring period
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Hydrological event analysis
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