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Background/ Problem

It is very difficult to
assess impacts due to
detail needed for
long-term monitoring.

Waterbodies are
highly vulnerable
to climate change.

Can we use
imagery and ML to
evaluate specific
parameters for
long-term
monitoring?

Currently, long-term
monitoring options
are resource
intensive.

p

NY Times



Can we use
imagery and ML to
evaluate specific
parameters for
long-term
monitoring?

3 things needed

1. Input data for models

Continuous Imagery
from Trail Cameras



. Input data for
models

2. Database

Flow Photo Explorer
Free, public, USGS web-
based database platform

Can store:
a) Images
b) Optional Data

Flow
Stage
Pressure
SpCond

Water Temp
Air Temp
Other

Peavine Creek

Pokagon Band of Potawatomi, Dept.

Affiliati
fhemen of Natural Resources
Name Peavine Creek
Description Peavine Creek by PB DNR Office

Coordinates 41.94864, -86.187%0

imezone US/Eastern
Waterbody Type Stream
Status Active

Photos
Period Oct 29, 2020 - Jun 30, 2021
1,164
Coltected & Pokagon Band of Potawatomi, Dept.

of Natural Resources

VIEW PHOTO METHODOLOGY 2

TIMESERIES
Variables FLOW_CFS, STAGE_FT
Mode: DALY
Period Oct 29, 2020 - Jun 30, 2021
Pokagon Band of Potawatomi, Dept. Zoom

of Natural Resources

VIEW DATA METHODOLOGY [£

m

3m

: Show 23 Rank Percentile (0-100%)

@

Al

Mode: DAILY
Date: Oct 29, 2020
12:04:11 PM EDT

Daily Photo Timestamp

# Photos on This Date. 13

0 In Daily mode, only the photo t2ken closest to noon is shown for each date,
However, this photo may not reflect the daily mean values of the observed
and/or model data. Click the following button to explore all photos and sub-
dazily data tzken on this date, or select 2 time period shorter than 30 days on the
Timeseries chart

SHOW SUB-DAILY ON [OCT 29, 2020]

2 variables selected

20 Jun 2021

— 0BS. STAGE_FT [FPE]

https://www.usgs.gov/apps/ecosheds/fpe/#/




1. Input data for models

2. Database
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Neural Network

Next slides on neural networks originally
presented by Amrita Gupta, Microsoft Al for Good



How do we train a Machine Learning Model
“When NO Flow Data are Available?
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Photos

TN @ TROPHY CAM  54°F12°C@ 05-08-2021 11001
‘ | Which of these 2
e images has
3 higher
streamflow?
N © TROPHY CAM  64°F17°CQ) 07-19-2021 07:30:05 o I ————

Provided by Microsoft Al for Good



Inputs (from camera) Labels (from annotator)

ooo Orpmtl w. Coerrant

Which image
has higher
streamflow?

Neural Network Model
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Provided by Microsoft Al for Good



Model Training

sort by scores

34.3 t3/s

— T

99th
pctile

Provided by Microsoft Al for Good
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Model Results for West Brook (MA)

Observed
Flow

Obs log10(Flow [cfs])

Gan T e

Dec 2022 Feb 2023 Apr 2023 Jun 2023 Aug 2023

Apr 2022 Jun 2022 Aug 2022 Oct 2022

Predicted
Score

Performance (Kendall Tau):

Pred Score

Train:
Val:
Test:

0.88
0.87
0.80

Overall: 0.85

AW

Apr 2022 Jun 2022 Aug 2022 Oct 2022 Dec 2022 Feb 2023 Apr 2023 Jun 2023 Aug 2023
Date




R@AR FY25: Lakes & Wetlands Use Cases

Any parameter that More Less
can be evaluated in

photo pairs 3S: Present Absent

Wetlands La!(es

Water presence/absence % ice cover

% ice cover BT HABs

Depth i | Water level
Leaf on/off Leaf on/off
Bloom date Eutrophication

Animal activity Riparian vegetation ID
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ATl N i Toa o o
Prolect Roles

upload into Flow Photo Explorer
* Provide feedback on developing products
~ * Rank photos with annotations

o Optionally attend tri-weekly meetings




Participation

Supplies Needed L

Optional
camera mount/
Security
housing

Trail Camera
with timelapse
mode

SDHC Card

Batteries
(or solar panel)

Memory card

Cable lock Free Website —

Account
p




Final Product

Model

12 mos. of 2,000
Predictions

Photos Annotations

= &
: : S \
nking Annotations o-:-:-—O
A 9%
||
o> /Mac'hine Learning Model
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Image Ra
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Image Viewer Database Model Prediction Viewer




Contact Info

Britta Bierwagen, EPA ORD, Bierwagen.britta@epa.gov
Kelly Krock, EPA R3, krock.kelly@epa.gov
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