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relative surface ages on planetary bodies. 
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1. Digitization 3. Statistical Analysis

Towards absolute surface ages in three steps

2. GIS Analysis / Crater Counting

Image source: Kneissl et al. (2016)

ArcGIS Add-In CraterTools

(Kneissl et al. 2011)

Craterstats

(Michael et al. 2010)

ArcGIS Add-In CraterTools

(Kneissl et al. 2011)

Data source : Fassett et al. (2012), Head et al. (2010)



Well -established crater counting approaches

Traditional Crater Counting

Å Every crater with 

centroid in reference 

area is counted

Assigned reference area
Initial reference

area

excluded

Å Research area remains

unchanged

Å Every crater is eqally

considered



Well -established crater counting approaches

Buffered Crater Counting

Å For every crater, the

reference area is

extended by x * crater

radius

Assigned reference area
Initial reference

area

Å Every crater with centroid

within extended reference

area is counted

Å Improvement of

statistics: Using

additional craters

which superpose the

reference area



Consideration of resurfacing by large impact craters

LROC WAC Imagery
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Wedonótknow how many smaller

craters were eliminated by the

larger crater + ejecta blanket

Ą Formation rate of smaller

craters in this area is unknown

On heavily cratered surfaces, the

rate of crater formation

(Production function) may differ

from the observed number of

craters



Å For every crater, all 

craters with larger 

radius are extended by

1 * radius and erased

from the reference area

Assigned reference area
Initial reference

area

excluded

Å Reference area gets

smaller for small cratersĄ

weight of small craters

increases

Å Used to consider

resurfacing from

impact craters

New crater counting approaches (Kneissl et al. 2016)

Non-sparseness Correction

excluded



Å Combination of

Buffered Crater 

Counting and Non-

sparseness correction

Assigned reference area
Initial reference

area

Å Improvement of statistics

by using additional craters

which superpose the

reference area

Å Used to consider

resurfacing from large 

impact craters

New crater counting approaches (Kneissl et al. 2016)

Buffered non-sparseness Correction

excluded

Computationally

intensive



Image sources: Kneissl et al. (2016)

Results from Buffered Non -Sparseness Correction (Kneissl et al. 2016)

Heavily Cratered Surface CSFD from BNSCCSFD from Trad. Crater Counting 

Buffered Non-Sparseness Correction better represents the Production Function!

Effects on crater size-frequency distribution


