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National citizen scientist collected grain size database could enhance
regional predictive capabilities and improve public engagement.
Techniques were collaboratively investigated and appear promising.
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Existing Efforts == R AN

ne analysis at Manly Beach indicates that there was
10m due to last week's storm. The red line shows the
I e as it was before the storm hit and the blue line
st two days ago (after the storm).Both shorelines are
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Optimize Botable Flows at Fall Draw Down

More Ideal Flows

Junction City Water Control District
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Improve Recreational Access to Lower Long Tom
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Methodology and Methods Investigated
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[B) Beach Data X e =

e Conc <« ? @ https://survey123.arcgis.com/share/alal175fdf517433b8a12371227Tad46d ® %t * 0 %

[ ] y Description content for the survey

Location
To automatically collect your location using your device's GPS tap the circle button on the
map.

A, Flow chart Describing Image Analysis Algorithm
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Geometrical Analysis

. Gulfoo Partial Particle (Noise)
A. Defau_lt Me‘thod.G IfF,) rt, MS | . _ ‘//
' 3 a2 ' : mm/pixel Image ds, Sieve ds Percent
- X ‘ range (MmM) (MmM) error
A B A ' 3 . Larger Grains, Calvert Cliffs, M - 0.01-0.02 5297 405 30.5
S R o, e A I Biloxi, MS 0.02-0.03 48417 293 64.9
o T ) S aera el TR _ 1 Spring > 0.02 367 298 33.7
S R i G “—— Overly Separated ulfport, MS 0.01 317 a3 -40.3
= \1._‘ O T e " s Ll 0 S
B. Method 2: Gulfport, MS
.rﬁm/pixel Image dsg Sieve dg; Percent
range (Mm) (Mm) error
0.01-0.03 506 +5 405 24.9
0.01 304 +1 293 3.7
0.01 302 £10 298 14
0.01 442 + 3 531 -16.8
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Statistical Analysis

< 1000 pixels > « Uses spectral techniques to determine spati
' T LT T wave lengths
Rl 00— * Uses Morlet wavelet rather than Fourier-derived
5o '- power spectrum

."-.

Based on Buscombe (2013)
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Location state x 102 error

| Biloxi, MS  JJy" 1.1-4.8 79.9

(=005 Dry/Surface (T 367 268 36.8
‘| Biloxi, MS W& 15-6.5 269 297 9.6
1.3-3.7 286 265 8.1
Dry/Surface 13-4.7 229 285 19.8
_ m Wet 15-14 338 443 23.6

Calvert Cliffs Dry 1.7 -5.0 484 306 58.4

Calvert Cllffs Wet 1.3-44 630 411 53.2
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Machine Learning Analysis

SediNet (Buscombe, 2019)
 Deep Neural Network Framework

* Numbers in input and output layers correspond to
the size in pixels of the image features used by

that layer.

« By the final layer, the information in the image
has been reduced to a vector of length 1024 that
Is used to make grain size predictions.
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Input image

(1024 x 1024 x 3 pixels)

SediNet model

for beach grain size

are filters that share
weights spatially,
sensitive to a
hierarchy of
repeating patterns

Feature
extracting
layers

Four "convolutional
blocks" each
consisting of
convolutional filter,
batch normalization,
and max pooling layers

Convolution Iayers/ l

input:
conv2d_1: Conv2D

(None, 1024, 2048, 1)

outpul:

(None, 1022, 2046, §)

inpu:
conv2d_2: Conv2D

(None, 1022, 2046, §)

output:

(Mone, 1020, 2044, 16)

'

input: | (None, 1020, 2044, 16)

max_pooling2d_1: MaxPooling2D

oupul:

(None, 510, 1022, 16)

.

inpui:
conv2d_3: Conv2D

(Mone, 510, 1022, 16)

oulpal:

(Mone, 508, 1020, 24)

)

max_pooling2d_2: MaxPooling2D

input: | (Mone, 508, 1020, 24)

output: | (None, 254, 510, 24)

.

impu:

(None, 254, 510, 24)

conv2d_4: Conv2D
oulpul:

(None, 252, 508, 32)

)

of an image for
computational
efficiency and to

Pooling layers
reduce the spatial
dimensions

help prevent model
overfitting
(memorizing

the training data r
ather than learning
a general trend).

Batch normalization

? None, 252, 508, 32 applies a
npul: None, L2, , 32) -
max_pooling2d_3: MaxPooling2D [—— 1< transformation
output: | (None, 126, 254, 32) that helps
l prevent overfitting
patch - Batel inpui: | (Mone, 126, 254, 32)
atch_nc lization_1: BatchNormalizati
- a oulput: | (None, 126, 254, 32)
input: | (None, 126, 254, 32)
global_max_pooling2d_1: GlobalMaxPooling2D ulllnlpul: ":N“m. o
I
e Y
Dropo.'It Iayer 4 D input: | (None, 32) Multl Iayer
ropout _ 12 Diropout
N tput: | (None, 32 erceptrons
For model regularization output: | (one. 32) P P
(;0 Pre‘d’e'l‘t °V|‘-:-"f:1tt'“9 I (one for each output)
the model to the data) P T ) using linear regression
B output: | (None, 1024) to estimate grain-size
[
—
input: | (None, 1024) input: | (None, 1024) input: | (None, 1024)
P1O_output: Dense P50_output: Dense POO_output: Dense
outpul: (MNone, 1) oulpil: (Mone, 1) outpul: (Mone, 1)
D10 D50 D90
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Machine Learning Analysis
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63 Images

Cropped to 1024x1024 pixels to
Avoid Coin

Flipped Horizontally
Total of 517 Images

Site Name 27 ___ _'_:, 5 s ~+ | Mean error
in ds
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Machine Learning Analysis

Calvert
Gulfport A
Biloxi

Ocean Springs ’
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False Cape ,
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A) B)
1024 ¢ Calvert, 17.10% error , O
{1 » Gulfport, 19.05% error e >
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A Assateague, 62.28% error y f 0 A
* False Cape, 47.81% error e c 4001 *
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Physical Shipment and Analysis

VENTS

WES
ADDRESS

BRIGHT PLASTIC CAP

 Best Accuracy — Least Scalable
* Pre-paid Shipping Containers
* Very Useful in Combination with Images
- Validate, Re-train, Improve Machine Learning

SERIAL NUMBER

INFORMATION
RETURN CARD

PRIORITY’
* MAIL*

e pRIORITY
._ - " A'L - o
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Path Forward

 We Created Sample Instructions S e R =
. Tested with Non-Coastal Researchers TR

» Collect More Samples to Train

Have 21 more samples to test
(Atlantic, Gulf of Mexico, Lake Michigan)

CHL Researchers Headed to Beaches
CWG Sample Request
Test with Coastal University

Test at State Park Elementary Sch"ool '.
Teacher '

ge
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School & Citizen Engagement

Opportunity to participate in an authentic research!

Next Generation Science Standards encourage educators and students to spend more
time analyzing data (National Research Council 2012) and emphasizes:

 asking questions,

 planning and carrying out investigations,
 analyzing and interpreting data,

 using mathematical and computational thinking,
e constructing explanation,

e engaging in argument from evidence, and >
 obtaining, evaluating, and communicating information g¢

Students could test relationship between grain size and wave conditions or width of
continental shelf
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Future Work o m |
= |S THIS TECHNICALLY FEASIBLE? - YES! 'T}*“_m
« School and Community Engagement sﬁ g
« Phase 1: University students, Identified State Parks, Coastal Districts LI
- Phase 2: Promote at conferences: ASBPA, GSA, etc. and promote with |+ o
nature-centric groups: Master Naturalist Association, Audubon Society, |.f -
Coastal State Parks L 3i
« App or Website Creation ol i1
- ldentify Storage Location and Data Access (Link with SAGA?) | “ o —
 ldentify Best Ways to Keep Citizens Engaged: n‘;‘;‘;’; as,,a'§}§ ée(zso) "1 7 gﬂ -
« Reply Email with Results from Photo L1 E" [
* Online Scoreboard for Most Submissions I § B
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What science could. you do

‘.r-.

th 10 ooo .volunteers’?
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