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Site

Ward’s Mill Dam

- Built in 1890
- Watauga River
- 40 m long 6 m high
- Provided electricity, jobs, firewood and building materials for surrounding area



Removal

Owners surrendered hydroelectric 
power generation license due to trouble 
with maintaining dam

Removed on May 16, 2021

Reconnects 35 miles of aquatic habitat 
in the Watauga river

Removal was a top priority for many 
environmental groups including US Fish 
and Wildlife 



Goal

Monitor changes in topography after dam removal

Using UAV imagery and structure from motion

Replace In Situ surveys

- Accuracy
- Time
- Money
- Safety



Data Collection

DJI Phantom 4

Drone2Map
- Orthomosaics
- DSMs

GCPs



Data Collection
Flight Date Elevation (m) Time

4/4/2021 200 2 pm

5/14/2021 200 (230) 4 pm

6/21/2021 230 3 pm

7/16/2021 230 11 am

8/26/2021 230 3 pm

9/24/2021 230 3 pm

11/5/2021 200 11 am

2/11/2022 200 12 pm



Methods

Capture images

Create orthos and DSMs

Georeference orthos to May ortho

Extract DEM for roof of building

Calculate bias

Extract DEM for river including banks

Calculate change



Capture 
Images

Insert Images into 
Drone2Map and 
use GCPs to tie 
images to 
physical earth

Produce 
DSM and 
Orthophoto

Add data to 
ArcMap and use 
georeference 
orthophoto to 
May flight and 
use tie points to 
align DSMs

Create polygon 
for roof of Mill 
and use extract 
by mask to get 
roof raster of 
each flight

Use Raster 
Calc to 
subtract roof 
rasters and 
find elevation 
bias between 
flights

Create polygon for 
river channel and 
banks and use 
extract by mask to 
get raster of area of 
interest for each 
flight

Use Raster Calc to 
subtract areas of 
interest with the 
calculated bias

Difference in 
surface 
elevation for 
river channel 
and banks



Flights

Flight Lines Image Points GCPs



April vs May (3 flights)

April 2021
May 2021

Change April to May



April vs May (Dam area)

April 2021

Change April to May

May 2021



Middle Flight



Change April to August Month to Month

April - May

July - August August - September

May - June
June - July

September - November



Analysis (April vs May)

April May



Changes May to November

June

NovemberSeptember

AugustJuly



Analysis (May vs July)
May

July



Optical Images

April May June July

August September November



Error Matrix

August

September

November



Total Station Verification



Total Station Verification

Point TS 
Difference 
(m)

Drone 
Difference 
(m)

0 0.170 0.439

1 1.289 0.578

2 0.066 0.736

3 0.019 -0.043

4 1.675 2.257

5 1.058 0.821



Cross Section Verification



Verification



Continuing

Continuing to monitor every month

Going to try to create more accurate gcps with Trimble Catalyst V2.0

River profiling data from another research group

Automate processing
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