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Hamshaw, S.D., et al., “Application of unmanned aircraft system
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Another approach to
understanding
sediment dynamics
within watersheds

Map Key
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Scott Hamshaw,

BREE — postdoc

MAD RIVER WATERSHED
Y 7% 03.16.15 by Scott Hamshaw
S UNIVERSITY o5, , 5 4

Lol o VERMONT oy s ilometers

Thrust 3:

Goal 3.1; Obj. 8.1b




L, \\’"lf“ Y un\‘\‘. o J - g -
S lb,~ o L o L) b ‘.. Basin Resilience to
?\ >y t\ \\ M F Extreme Events

n the Lake Champlain Basin
‘ /o\ £
i 23 ~ DOWSVILLE ,J
] N BROOK -,
5 b / - i :

7% B

y What if monitoring only the

: ey ) watershed outlet allowed us
& to infer sediment dynamics
V4 within the watershed?

Turbidity
monitoring

CHASE
__BROOK__

S FOLSOM

< BROOK

- o v
STETSON~"

Map Key
Project Sites
A Rain Gauge Locations

Bank Erosion Monitoring |

- Turbidity Sensor Locations

MAD RIVER WATERSHED

The 6. y SCo amshaw
i 03.16.15 by Scott Hamsh:
I UNIVERSITY o5y , 3 4

il o VERMONT oy ilometers

Thrust 3:
Goal 3.1; Obj. 3.1b




A close look at hydrological events ,%BREE
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Hysteresis patterns help to infer watershed processes
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Milestone 3. (iv) — Develop self-organizing map to cluster/visualize flow
vs turbidity data (hysteresis patterns)
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Milestone 3.f: (iv) — Develop self-organizing map to cluster/visualize flow
vs turbidity data (hysteresis patterns)




Methods of hysteresis analysis

* Visual Patterns
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Hysteresis patterns help to infer watershed processes
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Deep Learning Neural Nets (DLNNS)%Q&E&

* Very successful in image
processing:

* Similarities to visual cortex of
brain

e Google (DLNNs) cats

Thrust 3:
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* Very successful in image
processing:

* Similarities to visual cortex of
brain

e Google (DLNNs) cats
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Patterns
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recognized in
data from

Mad River
watershed
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o How to
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Deep Learning Neural Nets (DLNNs) ‘%BREE
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Milestone 3.g: (1) — Identify DBNN framework for use. Using NVIDIA
machine, compare clustering results from SOM to DBNN to ensure algorithm
validity.
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Restricted Boltzmann Machine (RBM)
O Training: 210 events
O Testing: 306 events

Restricted Boltzmann Machine (RBM)

Input Image
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Automated Classification using a DLNNs

Restricted Boltzmann Machine (RBM)with Classifier Layer

Restricted Boltzmann Machine (RBM)

Classification Layer
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Classification of hysteresis types

Average Accuracy

Data set Number of Number of Correct & Similar Types
Model Runs Events (N)

Training 25 210 97%

Testing 25 361 71%
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