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To compare and contrast the
results of manual versus semi
automatic methods of glacier
digitization in the Caucasus
mountain range
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OBJECTIVES

- Examine available data and
methods of glacier delineation

- Study the challenges of shadow,
water and notably debris cover

- Select sample areas in the west,
central and east Caucasus
-Determine optimum thresholds
for band ratios of ice

- Compare glacier extents for
manual, ratio, semi automatic
methods

- Ildentify robust glacier outlines for

the Caucasus region and methods
which can be applied to other
areas and for updates

- Compare outlinesqualitatively
and quantitatively
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BAND RATIO
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Rred/SWIR = DNred/DNSWIR

Paul et al. (2016)
Rpanchromatic/SWIR= DNpanchromatic/DNSWIR

Alifu et al. (2016)
RTIR(NIR/SWIR) = DNTIR/(DNNIR/ DNSWIR)

(where Ris the ratio between bands and DNis the digital
number (brightness value) of a pixel in the respective band.)
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DEBRIS COVER

Debris-covered
Glacier boundary glacier boundary
1
Periglacial Supraglacial debris
debris

Periglacial
debris

Glacier
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Ground Truth
Posiives |  Negatives

False Positive

False Negative

Classification Results
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BUFFERS
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QUANTITATIVE
RESULTS
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THRES HOLDS
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RTIR/(NIR/SWIR) = DNTIR/ (DNNIR/ DNSWIR)
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Rpanchromatic/SWIR= DNpanchromatic/DNSWIR
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SHADOW/WATER
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PROFILES
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PROBLEMATIC AREAS
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ELBRUS OVERESTIMATION
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PROXIMITY AND EDITING
IMPORTANCE
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PROXIMITY AND EDITING
IMPORTANCE
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QUALITATIVE
RESULTS
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METHOD COMPARISON

Method comparison Western Caucasus Method comparison Central Caucasus
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METHOD COMPARISON

Method comparison Western Caucasus Debris cover comparison
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ACCURACY

4/6 1.8 1 76.94 1 2.06

4/6 1.9 69.17 2.76

4/6 2.0 71.68 e

4/6 2.1 71.10 —

Paul 71.41 2.56

Alifu 10/(5/7) 59.41 3.63
Alifu 11/(5/7) 53.94 4.12
Alifu ((10+11)/2)/(5/7) 54.94 4.03
Semi Automatic 81.48 2.76
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ACCURACY

4/6 Ratio
Semi Automatic
Manual 104.69 115.25 +9.16
4/6 Ratio 118.61 122.12 +2.93
Semi Automatic 118.92 121.41 +2.05
Manual 115.18 118.23 +2.66
4/6 Ratio 208.53 229.64 +9.19
Semi Automatic 207.37 225.89 +8.20
Manual 223.71 237.26 +5.71
4/6 Ratio 8.69 10.54 +17.55
Semi Automatic 11.96 15.84 +24.46
Manual 25.34 28.34 +10.59
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CONCLUSIONS

-The panchromatic band would be better
suited to analyzing smaller glaciers,

- The resolution of the thermal band was
too coarse to accurately delineate glacier
outlines

-semi automatic technique performed
well and often identified more glacier
area than a 4/6 band ratio alone.

-a large amount of post-processing was
needed to and reduce outliers.

- Local knowledge or an understanding of
the topography of regionisimportant
-There is no clear ‘best option’ for glacier
delineation and the type of glacier and
region should determine which method is
used




FUTURE STUDIES

-Integration of field data in order to create
more accurate outlines.

-use of different band ratios and the use
of different, higher resolution satellite
images such as those from Sentinel
-Exploring plan and profile curvature,
more complex band ratios or movement
dynamics could prove useful inimproving
the accuracy of

future glacier inventories.
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LIMITATIONS

-Sample areas of the Caucasus region are
assumed to be representative of the
whole area

-A wider variety of methods would also
have allowed for a better cross analysis of
methods.

-Comparison of outlines by local experts
may have made for an interesting
comparison




