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A I M

To compare and cont ras t  the   
results of manual  versus sem i  
automat ic  methods  of glac ier  
digi t izat ion in the  Caucasus   
mounta in range
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O B J E C T I V E S

- Exam ine ava i lable  data and  
methods  of glac ier de l ineat ion
- Study the cha l lenges  of shadow ,   

water and notably  debris cover
- Selec t  sample  areas in the  wes t ,   

cent ra l  and east Caucasus
- Determ ine opt imum thresholds   
for band ratios of ice
- Compare glac ier extents for  
manual ,  ratio ,  sem i automat ic   
methods
- Identify robus t  glac ier out l ines for  
the  Caucasus  region and methods   
which can be appl ied to other  
areas and for updates
- Compare out l ines qua l i tat ively  
and quant i tat ively
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M E T H O D S
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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  DN  is  the  digital     
number  (brightness   value)   of  a  pixel  in  the  respective band.)
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S E M I
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A S S E S S I N G
A C C U R A C Y
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C O N F U S I O N
M A T R I X
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B U F F E R S
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QUANTITATIVE 
RESULTS
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T H R E S H O L D S
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A L I F U RTIR/(NIR/SWIR)  =  DNTIR/  (DNNIR/ DNSWIR)
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P A U L Rpanchromatic/SWIR=DNpanchromatic/DNSWIR
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SHAD OW/WAT ER
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W E S T C O M P A R I S O N
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P R O B L E M A T I C  A R E A S
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E L B R U S  O V E R E S T I M A T I O N
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P R O X I M I T Y  A N D  E D I T I N G  
I M P O R T A N C E
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P R O X I M I T Y  A N D  E D I T I N G  
I M P O R T A N C E
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E A S T  C A U C A S U S
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QUALITATIVE 
R E S U L T S
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M E T H O D  C O M P A R I S O N
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M E T H O D  C O M P A R I S O N
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A C C U R A C Y

P a g e 4 1



A C C U R A C Y
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CONCLUSIONS
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C O N C L U S I O N S

-‐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	  region	  is	  important
-‐There	  is	  no	  clear	  ‘best	  option’	  for	  glacier	  
delineation	  and	  the	  type	  of	  glacier	  and
region	  should	  determine	  which	  method	  is	  
used
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F U T U R E  S T U D I E S

-‐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	  in	  improving	  
the	  accuracy	  of
future	  glacier	  inventories.
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L I M I T A T I O N S

-‐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
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