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Coastal Hazards Biological Threats Climate Research

Estuarine Shoreline Change Project
%USGS https: / /bit.ly /USGS ESLC
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® Calculate shoreline change rates for
wetlands and estuaries

-

USGS Coastal Change Hazards Portal
. https: //marine.usgs. gov/coastaIchqngehuzardspor’ral/
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science for a changing world https: / /marine.usgs.gov/coastalchangehazardsportal, Accessed 9 May, 2023
https: / /www.nps.gov/im/secn/shoreline -change.htm, Accessed 9 May, 2023

® Develop novel remote sensing techniques

-

to map wetland shoreline position



https://www.nps.gov/im/secn/shoreline-change.htm
https://marine.usgs.gov/coastalchangehazardsportal/
https://marine.usgs.gov/coastalchangehazardsportal
https://www.nps.gov/im/secn/shoreline-change.htm
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SHORELINE DATA SOURCES

Topographic sheets 1800-1940s
1950-1980s

Aerial photos 1970s to 2000s
Digital ortho-imagery

Lidar Late 1990s to
present

Satellite imagery RS b
Landsat (30m) 1970s to present = Phrmiuster Lo pietsn?
Sentinel (10-20m) 2015 to present -

High-res (<5m) 2000s to present

*Sources: https:/ /doi.org/10.3133/0fr20101118
https: / /doi.org/10.3133/0fr20041043

| 1.2-35km
Photography #

d UAV (drone)
Ground-based Hyperspectral "m! 150m
LiDAR

Optical e g i3
. ﬂh&mb’ L TEBAA &AM Synthetic Aperture Radar
2 USG
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https://doi.org/10.3133/ofr20101118
https://doi.org/10.3133/ofr20041043
https://doi.org/10.1016/j.oneear.2020.05.001

FACTORS ® Time of day (tides) ® Waves and wind

TO * Slope/elevation  ® Season
CONSIDER

® Vegetation height ® Scale

/4
=
Mean high water
¢ £
« s 5~ — Mean low water
Midh Lowh lvéluqu- Sea-
- marsh mars a grass
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arosion hazards

vulnerability /resilience

patial data gaps

* Data production lag time

® Shoreline changes are highly variable

® Consistency between methods

science for a changing world
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'S remote sensing

Article

Coastal Wetland Shoreline Change Monitoring: A Comparison
of Shorelines from High-Resolution WorldView Satellite

Imagery, Aerial Imagery, and Field Surveys https//dolorg/103390/r81 3153030

Kathryn E. L. Smith ¥, Joseph F. Terrano ?, Jonathan L. Pitchford * and Michael J. Archer *

GOALS ® Identify a simple, repeatable method for digitize
shorelines from high-resolution satellite imagery

(Worldview).
® Evaluate precision in comparison to other shoreline data

®* Most accurate available data (field-based GPS)

® Shorelines derived from aerial imagery

a USGS
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https://doi.org/10.3390/rs13153030

WORLDVIEW SATELLITE IMAGERY

Worldview-2

® Launched October 2009

® Revisit time: 1.1 day

®* Swath width of 16.4 km at nadir

* Up to 1 million km?/day

Description  Band ID

Coastal Blue

1
Blue 2

Green 3
Yellow 4

Red 5
Red-sdge G
MIR1 7

MIR2 B
Panchromatic Band 1

a USGS
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Spectral

resclution

{mm)
400-450
450-510
510-580
585-625
630-690
705-745
770-895

260-1040
450-800

Spatial
resclution resolution

(W2}
1.8B5m
1.85m
1.85m
1.85m
1.85m
1.B5m
1.85m
1.85m
46 cm

Spatial

(Wh3)
124 m
124 m
124m
124 m
124m
124m
124 m
124 m
31 cm

Worldview-3

® Launched Aug 2014

® Revisit time: <1 day

® Swath width of 13.1 km at nadir
* Up to 680,000 km?/day

® Also has 8 short-wave infrared
(SWIR) and 12 CAVIS (Clouds,
Aerosols, Water Vapor, Ice and
Snow) bands

Maxar — Worldview

USGS EROS Archive — Commercial Data Purchase

https://doi.org/10.3390/rs13153030


https://resources.maxar.com/
https://www.usgs.gov/centers/eros/science/usgs-eros-archive-commercial-satellites-commercial-data-purchases-cdp-imagery
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Modified from Maglione et al. 2014.

: . *Normalized Difference Vegetation Index
science for a changing world
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https://doi.org/10.5721/EuJRS20144739

rties, shorelines

beaches had the highest
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FUTURE WORK

®* PLANET
®* NASA Commercial Smallsat Data Acquisition (CSDA) Program Coactal Blue: 431 - 452 nm
® Acquires more than 300 million km? of optical imagery daily Blue: 465 — 515 nm
®* Dove, Skysat, Rapideye satellites Green I- 513 - 549 nm
® PlanetScope (200 CubeSats called DOVEs) Green: 547 — 583 nm
®* 3to 4.1m resolution Yellow: 600 - 620 nm
® Daily repeat cycle Red: 650 — 680 nm
®* 8 bands RedEdge: 697 — 713 nm
®* PARTNERS : Test methods in other locations NIR- 845 = 885 nm
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https://www.earthdata.nasa.gov/esds/csda
https://earth.esa.int/eogateway/missions/planetscope
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