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landscape change are often temporally and
geographically sparse.

* Historical aerial and satellite photography provide
the opportunity to augment these records and
study incremental change.

Orthomosaics (above) and elevation profiles (below left) at Easton Glacier showing

° We present 3 fu”y autOmated phOtogrammetry MOU nt Ba ker elevation Cha nge terminus advance between 1977 and 1991 and subsequent retreat. By 2015, the

] terminus retreated >250 m and the lower glacier thinned by >20 m, compared to its
a pprOach to generate h Igh-FESO| utIOn D|g|ta| (1977 — 2015 dlfferenCE) 1977 state. Figure 5. from Harper 1993 (below right) for additional reference.

2015 Lidar DEM (m) Mount Baker 1977 - 2015 DEM Difference Map —T— . FIG ll;,’f . ‘;rrn s reconds
- each of 1. f st

° ° ™ ° ' ___2?;:::Z ';/;/’ | Lf sho te NS Dy
Elevation Models from historical imagery and : g At
= //’/ Posili (!u retreating

° ° ° 8 4 wher / nes ha "2 arsn fva

conduct quantitative change analysis. — S e e
20 /'—-" e Harp:
’ <l T e Glaci tuations on Mount Baker,
A’f/,‘J/J/%— e Washing fifﬁi Zﬁg ;%,

Distance (m)

Quantlfymg erosion and vegetation change
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* 5 m average tree growth over
0.26 km? sampled area
21 m average tree height loss over
0.58 km? sampled area
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Workflow

AustinPost  Batween 1964 and 1997, Austin Post and the
= USGS NAGAP program collected >100,000 2015DEM —2977DEM _ ~ Surface for co-registration
aerial photographs of glaciers in Western |
North America. Stereo photographs were
5 acquired with metric aerial cameras (9x9" film)
M- at ~60% along-track overlap, enabling stereo
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Scan film into digital format * 6 m average degradation along
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\ ) & X reconstruction. The USGS coordinated efforts 2.5 km stream profile
- N pe=—= with Matt Nolan to scan >20,000 of these * Longitudinal elevation change
Make public via NSF’s | images at 20 micron resolution. Today, these N . - profile below
arcticdata.io images are publically available via NSF’s e

arcticdata.io website.

Example of high-resolution DEM for Easton glacier
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* Land, ice, and vegetation changes
show significant variability on decadal
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* |terative point cloud alignment
* DEM co-registration

Align DEM with modern
reference DEM over stable

and can be applied to other archives of

g ground . * Modern point cloud as ground control PN historical aerial and satellite imagery.
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responses to climate forcing.
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