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That’s me!




Significance

In the American West, less than 5% of native riparian habitat remains (Krueper 1995).
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Manning’s Equation
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Look-up Table (Chow 1959)

Type of Channel and Description Minimum|Normal [Maximum

Natural streams - minor streams (top width at floodstage < 100 ft)

1. Main Channels

pgélgean' straight, full stage, no rifts or deep 0.025 0.030 0.033

wl:;.ezime as above, but more stones and 0.030 0.035 0.040
c. clean, winding, some pools and shoals 0.033 0.040 0.045

Stcé.nsezme as above, but some weeds and 0.035 0.045 0.050
e. same as above, lower stages, more

ineffective 0.040 0.048 0.055
slopes and sections
f. same as "d" with more stones 0.045 0.050 0.060
g. sluggish reaches, weedy, deep pools 0.050 0.070 0.080
h. very weedy reaches, deep pools, or

floodways 0.075 0.100 0.150
with heavy stand of timber and underbrush




Problem

Traditional methods for estimating hydraulic resistance due to vegetation are
qualitative and inconsistent (Fischenich 1997).
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Research Question

How can we improve estimates of hydraulic resistance due to vegetation?
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“Ecohydraulic” Parameters (Nikora et al. 2008)

1. Blockage Ratio

2. Relative Submergence



Vegetation Patch

Nikora et al. 2008

Reach length, L

Plan view Side view
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Blockage Ratio

2D Blockage ratio = Ai / 3D Blockage ratio = Vl
p p

Where...
A = river cross-section area,
A, = cross-sectional area of vegetation patch,

V =river reach volume, and

Vp = volume of vegetation patch in reach
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Relative Submergence

W x H
We X he

Relative submergence of vegetation canopy =

Where...
W = mean flow width,
H = mean flow depth,
W.=mean width of vegetation patches in a cross section, and

h.= patch-averaged height of the vegetation canopy



Research Goal

Develop a remote sensing tool to measure ecohydraulic parameters.
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LIDAR (Light Detection and Ranging)

Western Sycamore >
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Approach

1. Develop airborne LiDAR system (Del Savio et al. 2022)
2. Scan 15m x 15m study plots (Fehérvary et al. 2020)
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Drone (DJI Matrice 600 Pro)

MAX PAYLOAD: 6 kg
FLIGHT TIME: 30 minutes (hover)
MAX SPEED: 8 m/s (no wind)

GPS/IMU Precision:
+0.5 m (vertical), £1.5 m (horizontal
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LIDAR Sensor (VLP-16)

FIELD OF VIEW: 30° (vertical), =~ .- 15~+5°
360° ( horizontal ) 1

RANGE: 100 m '"----f.:::z:::r:::::_‘:::::f_"."_".":-;:j:':-':-'-'f.:.:.:_‘..'.j-fl"‘.'1' 4

DATA DENSITY: ~300,000 points/s

Accuracy: : +/- 3 cm
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Microcomputer / Data Logger ("FlyPi")

Raspberry Pi 4
5V Battery Pack
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Test Flights
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Results: LIDAR “Frames”
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Challenges:
Debugging
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Map Satellite

Challenges:
Georeferencing

Del Savio et al. 2022
L. . u
Keyboard shortcuts | Imagery ©2024 Airbus | Terms Report a map error
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Next Steps (short-term)

- Scan additional study plots at the L.A. River
- Work with LiDAR manufacturer to integrate drone GPS/IMU data



Next Steps (long-term)

- Generate composite point clouds of study plots

- Develop ecohydraulic parameter extraction workflow



Research Goal

Develop better tools for river restoration and management.
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