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Flow Discharge Measurements 
Using Small Unmanned Aerial 

Systems



What is a small unmanned aerial system 
(sUAS)?
• It’s a drone!

What is flow discharge?

• The amount of water that flows through a river during a 
given amount of time

What’s the point of this project?

• To measure river discharge with drones using a remote 
method of estimating the velocity index
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https://www.hawaiinewsnow.com/2021/03/12/hawaiis-rains-floods-
cited-examples-climate-change/

https://www.greenmatters.com/p/hawaii-floods-march-2021
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https://txpub.usgs.gov/floodwatch/ https://idahonews.com/weather/adventure-starts-with-weather/on-this-day-boise-
river-reached-flood-stage-in-2017and-that-was-just-the-beginning
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https://www.amazon.com/Parrot-Foldable-
Quadcopter-Autonomous-vertical/dp/B07D5R2JKL
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https://www.chegg.com/homework-help/questions-and-answers/open-channel-flow-depth-h-velocity-
profile-v-z-shown-figure--channel-width-b-normal-page-v-q20176317

𝐷𝑖𝑠𝑐ℎ𝑎𝑟𝑔𝑒 = 𝑣!"#$!%# ∗ 𝐴𝑟𝑒𝑎
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Channel Name Location
USGS Gage 

Number
Date 

Measured
Manning's 

n Type

Agua Fria River Rock Springs, AZ 9512800 3/13/2020 0.041 natural

Reservation Main Canal Yuma, AZ 9523200 7/7/2020 0.030 earthen

Gila River Dome, AZ 9520500 7/7/2020 0.019 natural
Wellton-Mohawk Main Outlet 

Drain Yuma, AZ 9529300 7/6/2020 0.016 concrete
Coachella Canal Above All-
American Canal Diversion Felicity, CA 9527590 7/8/2020 0.015 concrete

Cochiti East Side Main Canal Cochiti, NM 8313500 8/17/2020 0.019 concrete

Sile Main Canal (At Head) Cochiti, NM 8314000 8/17/2020 0.016 concrete

Androscoggin River Auburn, ME 1059000 5/1/2019 0.050 natural
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https://waterdata.usgs.gov/az/nwis/uv/?site_no=09512800&PARAmeter_cd=00065,00060
https://waterdata.usgs.gov/az/nwis/uv/?site_no=09523200&PARAmeter_cd=00065,00060
https://waterdata.usgs.gov/az/nwis/uv/?site_no=09520500&PARAmeter_cd=00065,00060
https://waterdata.usgs.gov/nwis/uv?site_no=09529300
https://waterdata.usgs.gov/az/nwis/uv/?site_no=09527590&PARAmeter_cd=00065,00060
https://waterdata.usgs.gov/nm/nwis/uv/?site_no=08313500&PARAmeter_cd=00065,00060
https://waterdata.usgs.gov/nm/nwis/uv/?site_no=08314000&PARAmeter_cd=00065,00060
https://waterdata.usgs.gov/me/nwis/uv/?site_no=01059000&PARAmeter_cd=00065,00060
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https://w
w
w
.youtube.com

/w
atch?v=Qjw

HsI4YGKI

https://www.youtube.com/watch?v=QjwHsI4YGKI
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Channel Name Location Type
Measured 

USGS 
Discharge

TDR method 
Discharge (no 

averaging)

TDR method 
discharge 

(averaging)

Discharge 
(Hauet et al. 

velocity index)

Agua Fria River Rock Springs, AZ natural 255.5 418.8 292.8 265.72
Reservation Main Canal Yuma, AZ earthen 1.7 3.3 3.2 1.19

Gila River Dome, AZ natural 0.2 0.3 0.3 0.11
Wellton-Mohawk Main Outlet Drain Yuma, AZ concrete 4.1 7.1 5.7 3.29

Coachella Canal Felicity, CA concrete 21.4 24.5 23.3 11.97
Cochiti East Side Main Canal Cochiti, NM concrete 2.9 5.9 5.5 2.20
Sile Main Canal (At Head) Cochiti, NM concrete 1.4 2.6 1.6 1.26

Androscoggin River Auburn, ME natural 410.2 587.6 428.2 409.67
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Channel Name

Average 
Velocity Index 

(from TDR 
method)

Velocity index 
(from Hauet 

et al.)

TDR method 
Percent Error 
(no averaging)

TDR method 
Percent Error 

(averaging)

Hauet et al. 
Velocity Index 

method 
Percent Error

Agua Fria River 0.992 0.90 64% 15% 4%
Reservation Main Canal 2.084 0.90 93% 86% -30%

Gila River 2.322 0.80 53% 87% -36%
Wellton-Mohawk Main Outlet Drain 1.573 0.90 72% 39% -20%

Coachella Canal 1.749 0.90 14% 9% -44%
Cochiti East Side Main Canal 2.242 0.90 105% 91% -23%
Sile Main Canal (At Head) 1.110 0.90 83% 9% -12%

Androscoggin River 0.943 0.90 43% 4% 0%
Average 66% 42% -20%
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