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Outline

1.Baseline work done 25-30 years ago

2. Moving Parker Calkin’s work into the
215t Century with GeoSpatial Technology

3. Education & Research Opportunities

Document glacier changes over 30 years using: 1) Photogrammetry,
2) Orthorectification, 3) Conversion of original maps into GIS layers
with attributes, 4) Modeling, 5) Statistical Analyses, 6) Extensive
GeoSpatial Lab work in preparation for Field work

J. Ellis update August 2009



1.Baseline work done 25-30 years ago — Visited
over 100 cirques & mapped Holocene glacier deposits

Glacial. Periglacial, & Geomorphology
Research Sites. Brooks Range, AK
1977-1983
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Maps never published
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Students who worked
In the Brooks Range

Phil Burns*

Michael Bruent
: Went off to Industry

Jim Ellis* :
: Agenciles!!
Leah Evison* & Agencies

Beth Lamb*

Ed Aguado

Tom Lowell

Ron Harding

Doug von Brock

Steve Walti *Masters & PhDs

Support from:
NSF Grants
University of Buffalo
Indiana University (Larry Onesti)
USGS (Dr. Thomas Hamilton),

U of AK, Alyeska, CRREL
+ many others
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Nething has been done "%
with the cirque glaciers “

This presentation was done in 2008.

: Since then work has been done on glaciers and their
r O C g aC I e r S O deposits in the Brooks Range!
Shawnee Kasanke completed a plant succession study
around Grizzly Glacier and other older sites. She

t h e B r O O k S R an e unsuccessfully searched for lichenometric stations
established in the late 1970s at Grizzly Glacier. Excessive

moraine surface disruption as the glacier disappeared?

since the early 1980's!!

CORRECTION: Professors J. Briner and D. Kaufman, along with grad students M. Badding and S. Pendleton started
tield work on glaciers and their deposits after ~2010. Some publications are on this website.

Who's going to pick up
the ball in the 215t Century
and run with 11?7??
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The Base for Mapping
25 - 30 Years Ago

Paper Prints of
USGS 1:63,000
Topo Sheets
(17 =1 mile!)

Paper Prints of
1.60,000 B&W
Air Photos
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Enlarge USGS Topo
Maps & Air Photos
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Lichenometry
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Lichenometric
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20t Century
Change

(Leffingwell)

Okpilak-6
Hanging Glacier
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Let’'s Core Some Trees

. Ellis March 2008



Dig Soil Pits
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The Glacier Story
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The Glacier Story
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The Glacier Story
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Holocene
Chronology
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What about the ICE?
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Elongated Bubbles

Michael Bruen, Morphology & Process..., UB MA Thesis, 1980
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Why different types
of cirque glacier
deposits??
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Measure the Horizon

J. Ellis March 2008



Calculate Solar Insolation
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Landform Analysis DISCRIMINANT ANALYSIS 1
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Completed Physical Inventory of
Glacial & Periglacial Landforms
In Each Cirque Visited (55 in Ellis
Dissertation)
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APPENDTY B. PHYSICAL THVENTORY (Grizzly Glacier, no. 3}
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What's the Current
Condition of Glaciers?
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Stakes Drilled in Ice
maintained for 5 years!
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GRIZZLY
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1977 — 1982
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Calculating Ice Ablation & Snowline 1977-1981
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Phil Burns, The Regime of Grizzly Glacier, UB MA Thesis, 1984
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Let’'s Survey these
Glaciers!

Maps never published

Parker arranged for
Theodolite & Stadia
From UB’s Engineering Dept.

J. Ellis March 2008



View looking South across Eastern
Brooks Range. July 1999 Landsat as
natural celor image draped on USGS
DEM. TAPS corridor and surveyed
Glaciers identified.

Surveying with a Theodolite
1978, 1979, 1980, 1983




1978 Grizzly Glacier Survey Map
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1978 Pika Rock
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1978 -1983 Pika Rock Glacier Profile
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Leah Evison, Holocene Glacial Chronologies...., UB PhD Dissertation, 1988
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2. Moving Parker Calkin’s work into the
215t Century with GeoSpatial Technology

\l

J. Ellis March 2008

g AwWN P

o

Go Digital.....

. Scan paper maps
. Website

. Google Earth

Build a GIS

Find aerial photos &
satellite images

Use DEMs & Stereo

. Correct original maps

to support new fieldwork
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Landsat 457 as RGB
RED = ICE & SNOW

J. Ellis March 2008

1999 Buffalo &
Marmot Glaciers

With 1970-80
Regional Map

Google Earth
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e .- - o Cirgue glacier
- ey o Brooks Rangs, Al

2. Mamn? (view 2)
30 UHE 1979

Marmots =
&

Blarmigan' &
«

Data
(Determined from 1970 USGE asrial photographs; 1977-22 flaldwork)

Glacierarea: 062 k™
al area™ 1.08 ki@
ansion: 74 %
f iean olac 5
-~ Glacier length: 1430 m
|| Glacierrelief 250 m
Prazent past slope™ 10/3 ®
HeadWal= 150 m

Determined from lichenometric mapping and geomomphalogy.

) " Determined as tanislope angle) = (Glacier relisfiiGlacier length) for 1970 glacier surface
and Meoglacial masimum sumace,
“Estimated height of bedrock exposed in cirque cliffs (potential debris supply.
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Airphotos Acquired by USGS on 24 July 1979!

L 2734 2047 .
—>

68.0065 . _
140, 3775‘— *“4——4

| Wé Were here packlng
for a trip to Buffalo &
Marmot Glaciers

J. Ellis March 2008



USGS Overlapping CIR Air Photos 1:64,000 on 24 July 1979

979 1:63333-1:64000 Color Infrared / _
Exposures for 100% stereo coverage both sites.
' rames: 2043 thru 2047 |~

T

8 We were here packing
g for atrip to Buffalo &
Marmot Glaciers

L

J. Ellis March 2008
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Now the DEM used for the USGS Topo Sheets is Available

J. Ellis March 2008



USGS 50-m DEM
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Orthorectify the 1979 Airphotos — Buffalo Glacier

%1 #2 Scroll (0.02876)

Minimize mapping error
due to elevation & lens
distortion

J. Ellis March 2008



With a DEM, we can look at the 1979 landforms in 3D perspective

e Grizzly Glacier
w y 5

Pika Rock Glacier

Jaeger
Rock Glacier




1979 Grizzly




1979 Grizzly Parker probably
hiked up on this

- M B ridge 50 times

d Y% ./ over ~7years




How good is the
orthorectification??

Orthorectified 1.5 m Airphoto

2006
Orthorectified 0.6 m Quickbird image

J. Ellis March 2008



Change Detection
at Grizzly Glacier

Accuracy & X,y,z
resolution depends

on DEM
(here 50m resampled
to 10m grid)

J. Ellis March 2008



Stereo mapping of overlapping ~1979 airphotos enables
detailed mapping of moraines ridges, etc.

"

Softcopy
Photogrammetry

J. Ellis March 2008

|| 2007-P-0423_1979-CIR_2784-2043.1if & 2007-P-0423_1979-CIR_2784-2044.1if [2007-P-0423... [T 1)K
File  LEiiby  View 1 Raster Help
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®idw » %@ LSO S 80

iLEFt Image: | 940677, 4540.19 ), Right Image: { 4435.78, 4409,14), A, Image Scale: 0.03




View 1979 Buffalo GIaC|er N 3D — see more detail than on DEM’?
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Yes, Stereo Alrphotos support detalled 3D mapplngI

- -.."ti )

1979 Marmot GIaC|e_|
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3. Education & Research Opportunities

Education
GIS
GeoPDFs

Research
Lab
Field

Large-scale mapping to support new fieldwork only
tested at Buffalo Glacier.... so far.....

J. Ellis March 2008



GIS Stack of Images & Maps for Brooks Range

Education - GIS

New Interpretations
Glacial & Periglacial Landfanms in GIS

g P a1l RADET_F - Archlap - Rc¥ie

| Be B ow et el Tam e bee

Stereo Airphoto Anaglyphs

[ PSSR e O LR RN Mapping ridges on Meoglacial deposits ™
| oty = = X =] [

B e s e e B e T e g SRS

L e e e ] Stereo DTM Anaglyphs >
! = [ g ; 3 Ise LISGS or Surveyed OTM; drape -

images on OTM

197881 Theodolite Survey Maps
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1977-1982 Lichenometry Maps
Canvert to accurate GIS shapefies

e frryerar 1978-82 Physical Measurements
Screening, soils, mass halance, efc.

Support GIS Spatial Analysis

GPS, Alyeska TAFS, Other Research
photoidentifiable GCPs, weather records,
Atigun Pass maps & images, etc.
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Historic Aerial Photographs
Crthaorectified Base Images for 19749

2006-2008 Quickbird Imagery
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J. Ellis March 2008

Education: :

GIS = GeoPDFs

Lan: 159, 61422 W

Lak: 63. 12555 M PEH 5 DEMT LA B304 59533




i Huffalo_GeoPDF 3_off-layers, pdf - Adobe Reader

Education:
Turn Layers
On & Off
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Education: Interpret in Map Space
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1977 AD

What Parker & his Research
students saw.... Lab & Field

BEDROCK

50

0 ' ' ' 500

PROFILE

What Parker & his
students mapped

J. Ellis March 2008
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Orthorectify 1979 USGS Aerial Photographs R h
- July 1979 Orthorectlfled Buffalo GIaC|er In GIS ' esearc
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Neoglacial
Maximum

"% 1410-1600 AD

J. Ellis Marc e



Process Satellite Irﬁagery
- Buffalo Glacier — 1999 Landsat TM (Total IR) in GIS
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Glacier in 1999 gl
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Orthorectify Satellite Imagery R n
- Grizzly Glacier in GIS (ESRI ArcScene) esearc
/ Glacier in 1979 Lab

Glacier in 2006

1979 CIR Aerial Photograph
2006 Quickbird Satellite Image

J. Ellis March 2008



AN
Interpret Post-Little Ice Age Deglaciation in GIS
- Buffalo Glacier

" Research
~|Lab

i
Glacier in 1999 M

Neoglacial
Maximum
| 1410-1600 AD

.
-\

J. Ellis March 2008



L
Measure Areas & Ice Loss from GIS
- Buffalo Glacier

Research
| Lab

!
Glacier in 1999 \N

Neoglacial
Maximum
1410-1600 AD

. o a ‘
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| Neoglacial Footprint ‘
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63
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~1

L
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I
Compile Physical Inventory in GIS as Attributes

- Buffalo Glacier Research

Lab

1

Buffalo
acreening-AppF
Series 100

Elew 1570

Sike_Twpe  Ca-M

Duration 15.6

Elocked 3.8

Aspect ME

Slope 10

Slope_Exp -1

Total Ener  95,199997
Horiz_Mean 12.4

Horiz_5D &

Max_Horiz 26

| Bedrackl Dikss

Bedrockz

Series_ID 101a/1

A 303574776677
i FRG0594, 1855

“f"' v

-

J. Ellis March 2008



Correlate 1977 — 2009? Glacier Changes to
TAPS, CRREL, & Other Weather Records

Research
Lab
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i Research
Lab

lo ,r'

Correct & Georeference Original
(1977-1982) Maps in 2D

BEFORE NEW
FIELD WORKI

J. Ellis March 2008



Create Detailed Morphology Maps in 3D Stereo to Improve
Field Mapping Accuracy — Softcopy Photogrammetry Research
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J. Ellis March 2008



Convert Survey Maps to GIS layers — 1979 Buffalo Glacier Map Research Lab
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Drape 1979 Buffalo Survey Map Research
onto 1979 Air Photo L ab

J. Ellis March 2008



1979 Survey Points on 1979 Air Photo Research

JLab
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Develop glacier surfaces & profiles Research

J. Ellis March 2008



USGS 1970 Contours on Buffalo Glacier

J. Ellis March 2008



1979 Buffalo Survey Map converted into a 3D Model

Elesation
B 5140 - 5444
B co00 - 5140
B ©7o0 - 5a09

2104 - 5157

239 - 5104

4151 - 4411

J. Ellis March 2008



Resurvey 3 Glaciers & 2 Rock Glaciers Research
Estimate volume lost over ~30 years

N R L

'—v-v-."_. -l'u-'-_* VA T ,,_..... B
3 1

Need 1
Accurate "%
X,Y,Z for
Base “
Stations

J. Ellis March 2008



Map Area Deglaciated between

~1977/82 and 20107?

1:62,500 Map in Dissertation

J. Ellis March 2008
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Research
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Individual Cirque Glacier/Rock Glacier
Map in Dissertation (one of fifty five....)



Link Deglaciation

to Trees
(G. Wiles,
College of Wooster)

J. Ellis

Research
Field



Recalibrate the Lichenometric Growth Curve Research

Field
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Radiocarbon Years Since Substrate Stabilization

J. Ellis March 2008



Find & Date Relict Vegetation Research
Field

1120 +/- 180
yrs BP
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SUMMARY 1

1.Broad Range of Baseline Work done
25-30 years ago

2. Parker Calkin’s work can be moved into
215t Century with GeoSpatial Technology

3. There are many Education & Research
Opportunities

. Jul 1979




Using Parker Calkin’s
Brooks Range work
will help understand
what’s happening

In the 215t Century

J. Ellis March 2008



PDF available at

www.ellis-geospatial.com




SUMMARY 2

1.1977-82 Baseline Data available from
James Ellis

2. Visit www.ellis-geospatial.com for
downloads of dissertation, images, maps,
GoogleEarth kmzs, etc.

3. Preliminary GIS built with imagery and
scanned maps (3.6 GB)

4. GIS package available upon request.

J. Ellis August 2009


http://www.ellis-geospatial.com/
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