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Introduction & Background

- Glaciers provide tangible evidence of climatechangeand act as a
measureable and quantifiable source of the effects of rising
temperatures and changes with weather patterns

- Useof historicand current DEM s to measure and quantify ice
volume depletion and use of models to calculaterate of retreat
and draw correlations to influential factors

- Multiple studies have shown that DEM s can be used to
accurately quantify glacial iceloss and glacier surface elevation
change (Sisson 2011& McN abb 2012)



D atasets

 1100,000 Scde- All North American Glader Outlines
- DRG/ DLG/ USESTopo Map deriver
. Limited accuracy @ largescdeand from areato area
e 15000 Scde- Mount Ranier Glager Outlinefile
. Lidar derived, higher accuracy for Ranier udy arearequired dueto
resolution
e 97/0- 1090 HidoricDEM for Mount Ranier Sudy Area
- 10 meter horizontd and 1meter vertica accuracy
« 2006 DEM for Mount Ranie Sudy Area
- Imeter horizontd and 1Imeter verticd accuracy
e 990 HigoricDEM for Mount Hood Sudy Area
« I mete horizontd and 1Imeter verticd accuracy
« 2010 DEM for Mount Hood Sudy Area
- 3foot horizontd and 1foot verticd accuracy
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Methods & T ools

‘Mosac DEMstogether to areste seamlesssudy area

‘Uxedade hapdiletoextract / dip out datafor dl gacersaswdl as
Individud gagers

U Aggregatetool to convert to machinglinear unitsbeween DEMs
‘UxRagder sngp function to dign datasts

U= Cut Fll to andyzevolumeincrease, decreaseand sum

‘UxRade cdaulaor to deaerminehagnht changeover glace surface
‘UxRader cdaulaor to devaion units

U se summary statistics and attribute table statistics to determine volume
sum, increase, decreaseand area
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0.00798
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Glacier Name
(with

Volume
decrease

(m?)

generalized
aspect)

Carbon N by

NW -7887100

North
Mowich W by
NW

-5885500

Tahoma SW -13898600
Nisqually S -191800
Total for all -144755400

Glaciers

(m?)

Reaultsfor Mount Ranier Sudy Area

Glacier

Volume
increase VLTS
(km?3)
100222700 -0.0923356
62810000 -0.0442266
55985300 -0.0066811
41759300 -0.0358738
25431700 -0.0101602
26947500 -0.0207029
29076500 -0.02621
57767800 -0.0438692

71207200 -0.071015400

641467200

92335600

44226600

6681100

35873800

10160200

20702900
26210000
43869200
71015400

-0.4967118 -496,711,800

Area

(m?)

8415000
8996100

11252200

5624300

4209600

3760200
3577100
7663300
4243700

81669300

-0.0979

-0.0243

0.0138

-0.0553

-0.0304

-0.0279
-0.0314
-0.0833
-0.0935

-0.59 to -
0.64

Volume Total for Sisson variation due to original DEM error factor
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Limitaionsand Further Ressarch

- T heaccuracy of the'historic 10m DEM s of Mount R ainier is
uncertain since metadata did not include accuracy or error
definition or even exact year of acquisition

« Accuracy of 1100,000 k N orth American Glacier outline
shapefile

» Accuracy of 30 meter DEM and omission of surfacedetailsin
dataset

- Limited availability of temporal datasets to create multiple
analyses and make comparisons

- Possible use of oldest available/ accurate aerial photographs
from specific years to create additional historic DEMs
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