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See also:  instaar.colorado.edu/QGISL/ARCN/

Presenter
Presentation Notes
In this study we take advantage of previously established coastal monitoring stations to validate the use of GIS to investigate coastal erosion.  This study is in collaboration with the Inventory and Monitoring Program with the Arctic Network of National Parks.

http://www1.nature.nps.gov/im/units/arcn/index.cfm
http://instaar.colorado.edu/QGISL/ARCN/
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Goals

Present a “case study” for use of high-res. 
orthoimagery in environmental change research

Provide an “end-user” perspective on challenges 
and opportunities
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Coastal Erosion

Rapid, observable change to the 
environment

Multiple impacts on a variety of habitats

Fragile coast is a sensitive indicator of 
“stressors”:

direct human disturbance
climate change:

• sea level rise
• increased permafrost melting
• change in frequency and intensity of storms
• longer ice-free season
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Talk Overview

Field measurements

Orthoimagery

GIS results
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Study Area

C h u k c
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Lawsuit



13

Coastal Monitoring Stations
• 27 sites
• first established 1987-1994
• revisited in 2006
• measured on “bluff top”
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Field Methods
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Remote Sensing & GIS Approach

High-resolution base imagery
• 2003 orthophoto mosaic

Historic aerial photographs
• orthorectified photos for ca. 1980
• orthorectified photos for ca. 1950

Comparison of different “time slices”
allows us to detect and measure change

2003

ca. 1980

ca. 1950
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• from NOAA & NPS 1:24,000 natural color photos

• mosaic created by Aero-Metric

• 0.6 m resolution

• accuracy: 1.1 m (RMSE)

• 103 tiles, 94 GB: lots of imagery!

• highest res. in Alaska for this large of an area

• released to the public in 2007

• valuable for other types of research
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60 frames
Color IR
1.0 m res.

• 57 frames
• Color IR
• 1:64,000
• 1.0 m resolution
• 1.5 m accuracy (RMSE)
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130 frames
Black & White
1.0 m res.

• 108 frames
• Black and White
• 1:43,000
• 1.0 m resolution
• 2.0 m accuracy (RMSE)
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Broader Use of the Imagery

• cultural resources and archeological sites

• ecosystem components such as coastal zones, wetlands, geology, 
soils, permafrost, lake and stream hydrology, and vegetation 
assemblages

• marine, terrestrial, and freshwater habitats for a variety of animals

Beyond analysis of coastal change, the imagery is of interest 
to land managers, scientists, and others for observation and 
study of natural features and ecosystems.
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Available to the Public:

• readme file
• 2003 orthophoto mosaic (103 tiles)

image files (.tif, .tfw, .rrd)
sid files (.sid, .sdw)
metadata files (.html, .txt, .xml)

• ca. 1980 orthorectified photos (57 frames)
image files (.tif, .rrd)   Note: georeferencing info. embedded in .tif

metadata files (.html, .txt, .xml)
• ca. 1950 orthorectified photos (108 frames)

image files (.tif, .rrd) Note: georeferencing info. embedded in .tif

metadata files (.html, .txt, .xml)
• accessory layers

2003 image extent showing NPS vs. NOAA source areas
index shapefiles  Note: attributed with details

2003 tiles
ca. 1980 frames
ca. 1950 frames
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Arctic Network Data Manager
National Park Service
Arctic Network Inventory and Monitoring Program
4175 Geist Road
Fairbanks, AK 99709-3420
907-455-0600
Scott_Miller@nps.gov

Available to the Public, cont’d:

The three datasets are available on external hard drive.

Contact:

Also available through http://AlaskaMapped.org.

mailto:Scott_Miller@nps.gov
http://www.alaskamapped.org/
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Previously Released for Barrow

• GCP database

• 2002 Intermap IFSAR
ORRI
DSM/DTM

• 2002 Quickbird scenes

• Orthorectified aerial photography

• Accessory layers
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Mainland bluff Beach ridge complex

Barrier island or spit

Shoreline Reference Feature (SRF): 
“bluff top” (wave-cut scarp)
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2003
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1949
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1985
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2003
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1949
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1985
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2003
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DSAS

Thieler et al. (2005)

http://woodshole.er.usgs.gov/project-pages/dsas/
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baseline

Baseline
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Transects
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Transects

51.4 m
÷ 36 yr =
1.4 m/yr

1949

1985
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“Early” Period 
ca. 1950 – ca. 1980 

m/yr

1949

1985
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“Late” Period 
ca. 1980 – 2003 

m/yr

2003

1985
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1:1

mean
difference:
0.12 m/yr

r2 = 0.80
n = 21
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GIS Errors
ca. 1950 ca. 1980 2003

Orthorectification 2 1.5 NA
Digitizing 3 4 3

Total (SRSS) 3.6 4.3 3.0

Shoreline Position (m)

“Early” “Late” “Long Term”
ca. 1950 – 
ca. 1980

ca. 1980 - 
2003

ca. 1950 - 
2003

Position (m) 5.6 5.2 4.7
Rate (m/yr) ± 0.20 ± 0.23 ± 0.09

Coastal Change

Rate (m/yr) ± 0.12
Field Test  (mean difference)
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• spatial variability
• “early” erosion
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• accretion



52

• station eroded
• “late” erosion
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xy plot

“Early” Period 
ca. 1950 – ca. 1980

Avg ± SD

ca. 1950 – ca. 1980 0.0 ± 1.1
ca. 1980 – 2003 -0.5 ± 0.6

Avg ± SD

ca. 1950 – ca. 1980 -0.6 ± 0.4
ca. 1980 – 2003 -0.2 ± 0.3

CAKR (n = 1628)

BELA (n = 1146)
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xy plot

“Late” Period 
ca. 1980 – 2003

Avg ± SD

ca. 1950 – ca. 1980 0.0 ± 1.1

ca. 1980 – 2003 -0.5 ± 0.6

Avg ± SD

ca. 1950 – ca. 1980 -0.6 ± 0.4

ca. 1980 – 2003 -0.2 ± 0.3

CAKR (n = 1628)

BELA (n = 1146)
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xy plot

Is coastal erosion increasing 
with Arctic warming?
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• acceptably low errors
• comprehensive spatial analysis

Research Conclusions

GIS:

Is global warming responsible?:
• storm climatology important
• high spatial and temporal resolution needed

Most coastlines are eroding
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• data usually underfunded
• data sharing undervalued
• few? researchers appreciate the challenges and opportunities

Perspectives for NDOP

High-res. orthoimagery and DEM’s are extremely valuable 
for environmental research

In academia, some challenges:

Alaska is the “neglected child”
• imagery and DEM’s usually poor quality
• expensive and time-consuming to create piecemeal
• lower 48 for comparison
• kudos to NDOP and NDEP!

Distribution is a challenge
• AlaskaMapped.org: fantastic new resource
• also distribute through the National Map?
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Thank you!

Any questions or concerns:

William.Manley@colorado.edu

303-735-1300

mailto:William.Manley@colorado.edu
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