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PGC HELPS YOU SEE 
THE GROUND

SUMMIT CAMP, GREENLAND BLOOD FALLS, TAYLOR VALLEY, ANTARCTICA



PGC MAKES MAPS

THWAITES GLACIER, ANTARCTICA

MCMURDO STATION, ANTARCTICALOCKHEED-MARTIN / PGC COLLABORATION – ANTARCTICA





PGC PROVIDES ANALYSIS

COASTAL INUNDATION – ARCTIC OCEAN, ALASKA

SLOPE ANALYSIS – TRANSANTARCTIC MOUNTAINS



PGC SUPPORTS 
POLAR LOGISTICS

MODIS IMAGERY ANIMATION – NARES STRAITGrIT TRAVERSE PLANNING 2016



The DigitalGlobe Satellite Constellation

WorldView-2

GeoEye QuickBird

IKONOS

WorldView-3 WorldView-1



How does this work?



Imagery © 2016 DigitalGlobe, Inc. 
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WAIS DIVIDE, ANTARCTICA

Imagery © 2017 DigitalGlobe, Inc. 



MCMURDO STATION, ANTARCTICA

Imagery © 2015 DigitalGlobe, Inc.



Emperor Penguins

Circumpolar distribution

Only sea-ice obligate penguin species

Less sea ice, fewer emperor penguins

46 Colonies

10 found 2 years ago using LANDSAT

6 found using commercial imagery



Atca Bay Emperor Colony near 
Newmeyer Station
September 2, 2012

Imagery © 2012 DigitalGlobe, Inc. 



Terrain from Space

Measurement from images: Photogrammetry

“Perspective is nothing else than the seeing of an object 
behind a sheet of glass,… the surface of which all the 
things may be marked that are behind this glass.

All things transmit their images to the eye by pyramidal 
lines, and these pyramids are cut by the said glass. The 
nearer to the eye these are intersected, the smaller the 
image of their cause will appear.”

Leonardo da Vinci, 1480





Blue Waters Computing System

Sonexion: 26 usable PB

>1 TB/sec

100 GB/sec

10/40/100 Gb
Ethernet Switch

Spectra Logic: 300 usable PB

120+ Gb/sec

100-300 Gbps WAN

IB Switch

External Servers

Aggregate Memory – 1.5 PB

Scuba Subsystem -

Storage Configuration 

for User Best Access





Canada



Greenland

Disco Bay



Russian Federation



Volcanoes in Kamchatka







Testing of the 
Arctic DEM in 

Iceland
Guðmundur Valsson

National Land Survey of Iceland

Tómas Jóhannesson and Ragnar Heiðar Þrastarson

Icelandic Met Office
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Akiakchak Crater, Alaska



Akiakchak Crater, Alaska



Kotzebue, Alaska



Kotzebue, Alaska



Anchorage, Alaska



Anchorage, Alaska



Ted Stephens Airport



Stefansson Island, Nunavut

Made from DigitalGlobe Imagery



Novaya Zemlya, Russia

Made from DigitalGlobe Imagery



Point Hope, Alaska













Russian High Arctic Ice Changes

March 2013

Kara 

Sea

Vavilov

Ice Cap



Russian High Arctic Ice Changes

March 2014



Russian High Arctic Ice Changes

March 2015



Russian High Arctic Ice Changes

March 2016
DEMs from Saturday and Sunday



Russian High Arctic Ice Changes
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Vegetation Change in Siberia

November 2012 June 2015

1km 1km

Imagery Copyright 2012, 2015 DigitalGlobe, Inc.



2012 - 2015 Elevation Difference 

Clear Cuts

Access Roads

1km



2012-2015 Difference 

12m Trees Removed

20m Trees Removed

1km



Worldview-2 image [0.5m, July, 2012]
[Imagery © 2018 DigitalGlobe, Inc. ]



Automated detection of ice-wedge polygons

Bhuiyan and Witharana (unpublished)
Imagery © 2018 DigitalGlobe, Inc.



Mapping Surface Compositions from Orbit:
The Power of Multispectral Remote Sensing in Characterizing Planetary Surfaces

Mark Salvatore, Department of Physics & Astronomy, Northern Arizona University, mark.salvatore@nau.edu

Imagery © 2017 DigitalGlobe, Inc.

mailto:mark.salvatore@nau.edu


Semi-Arid Land Carbon Sink 
>690,000,000 trees identified with convoluted neural net 
processing from 12 N to 24 N latitude in UTM Zone 28

We have similar data from the Atlantic Ocean to the Red 
Sea, > 250,000 fifty cm images from 2006 – 2019

We are working on getting height → above ground biomass 
using shadows and using in-track stereo images at 50 cm

20,302 images → 7,385 mosaic images 
Panchromatic & NDVI Tucker Brandt & Pinzon 2019



3DEP is Bare Ground, ArcticDEM is Digital Surface Model





Blue Waters

Frontera

Stampede2





Arch de Triomphe

Paris



Andes



Central Asia



St Louis



Ural Mountains



What we have learned…

Polar Cyberinfrastructure is about exploiting imagery.

Polar PIs are coming from Field Based Science. 

A balance needs to be found between Capacity/Capability HPC as 
well as Community/PI projects within the HPC world.

We are limited by data, compute, and software/algorithms.

The community is being crushed by a wealth of data.

Large community projects span multiple agencies.



Charles Nguyen

PGC co-PI/IT Director
ctn@umn.edu

Polar Geospatial Center
www.pgc.umn.edu

@polargeospatial
/polargeospatial

http://www.pgc.umn.edu/
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PGC ARCHIVE OVER TIME

WorldView-3

WorldView-2

WorldView-1

QuickBird

IKONOS

GeoEye

IMAGERY COLLECTION


