
1. INTRODUCTION
Here we:

A) Find diagnostic geomorphometric signatures [1] of 
subaerial and subglacial volcanoes.

B) Resolve volcanic landform elements based on geo-
morphometry.

C) Evaluate if volcano geomorphometry can be imple-
mented in advanced image classification such as object-
based image analysis (OBIA). 

 

7. CONCLUSIONS
Here we demonstrate that:

A) Slope values are a good morphometric finger-
print of eruption environment and can be used to 
distinguish subaerial and subglacial volcanic land-
forms. 
Small subglacial ridges can be distinguisghed from 
table mountains by size (volume is the best param-
ter), but it is not possible to distinguish pillow lavas 
(effusive) from hyaloclastite (explosive).    
 
B) Break in slope on 20 m/pixel DEM allows divi-
sion of landforms into the following land elements:
A) Shield: Lava cone + (lava crater)
B) Subglacial ridges: Apron, flank, summit

Subglacial table mountains: Apron, flank, lava  
cap +(lava crater).

Break in slope between flank and lava cap is 
very prominant.

C) Automatic classifciation based on slope and pro-
file curvature provide good edifice delimitation for 
subglacial edifces and allows individual landform 
elements to be resolved. Especially the break be-
tween edifice flank and lava cap (allowing auto-
matic identification of transition between purely 
subglacial eruptions and eruptions with a subaerial 
phase).                 

This work has implications for:
*  Studies of remote or inaccessible volcanoes
*  Developement of mapping techniques for volcanoes 
*  Modelling of environmental systems.
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2. DATA & METHODOLOGY
 

1) Digital elevation model: IS 50V (20m/pixel) 
2) Aerial images: Loftmyndir (15-50cm/pixel)
3) Geologic map [2]

We apply the standardized methodology for morpho-
metric characterization of 33 monogenetic volcanic edi-
fices, where the morphometric parameters are acquired 
through the MORVOLC code [3,4] (Fig. 1).

The volcanic edifice boundary is defined by concave 
break of slope at the base of the edifce. It is delineated 
as a minimum path on a boundary layer (BL) defined 
as: 
   BL = Profile curvaturenorm*f + Slopenorm*(1-f)

ACKNOWLEDGEMENT
Thanks to Kristján Sæmundsson from the Iceland GeoSurvey. Moreover, I gratefully acknowledge the finan-
cial support from Nordic Volcanological Center and the danish research counsil (FNU).

REFERENCES

[1] Pike (1986) Geometric signatures of intermediate-scale topography. Geol. 
Soc. Amer. Abst. Prog. 18 (2) p. 171. [2] Sæmundsson et al. (2010) Geological 
map of Southwest Iceland. ISOR, 1:100.000 [3] Grosse et al. (2009) Morphom-
etry and evolution of arc volcanoes. Geology, doi: 10.1130/G25734A. [4] 
Grosse et al. (2011) Systematic morphometric characterization of volcanic edi-
fices using digital elevation models. Geomorphology, 
doi:10.1016/j.geomorph.2011.06.001. 

 

3CONICET, San Miguel de Tucumán, Argentina

Fig. 1.  Illustration of morphometric parameters calculated by MORVOLC and 
corresponding diagram for slope and shape developement as a function of 
height. From [3].

Fig. 2. The 33 edifices were divided into classes  (A1, A2 & B) based on average  
slope. Class A is low sloping edifces (7) and correspond to tholeiitic (A1) & pi-
crite (A2)  lava shields. Class B is steep sloping edifces (26) and correspond to 
subglacial edifices and was subdivided into groups based on size (volume)  
small ridges (1), intermediate complex edifces (2) and big table mountains (3). 

3.   MORPHOMETRIC FINGERPRINT
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5.  GEOMORPHOMETRIC 
CLASSIFICATION

 

   
Individual landforms elements were 

resolved by slope discontinuities

4. LANDFORM 
ELEMENTS
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Reykjanes Peninsula. Black stars mark volcanic landforms used in the mor-
phometric analysis and the red lines are the delineated edifice boundaries. 

6. LANDFORM ELEMENTS USED FOR 
CLASSIFICATION

A morphometric trend analysis was carried out for 
each individual edifice (illustrated in section 4). 

Slope can be used for differentiating hyaloclastit 
and lava lithology, and profile curvature delimits 
landform element boundaries.

Thus, changes in slope and profile curvature corre-
spond to landform element boundaries and can be 
used  to regional automated classification of sub-
aerial and subglacial volcanoes (illustrated in sec-
tion 5).

Lava Hyal. Mixed


