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Introduction: Measurements of lunar craters and 

basins based on topographic information from Apollo 

[Pike, 1976], Lunar Reconnaissance Orbiter (LRO) 

[Kalynn et al., 2013a, 2013b, Mahanti et al., 2013], and 

Kaguya, [Byrne, 2013] are now available, covering the 

entire range of diameters from 20 meters to the largest 

impact events on the Moon. Two types of measurement 

systems have been used (see figure 1). 

1. Based on the apparent crater, the parameters 

are Apparent Diameter, Apparent Depth, and 

Fill Depth. 

2. Based on the rim, the parameters are the Rim 

Crest Diameter and the Rim Crest-to-Floor 

Depth. 

 
   Figure 1: The two measurement systems are shown as ap-

plied to the complex crater Pythagoras. The irregular line is a 

radial elevation profile of the crater, after the target surface 

has been estimated and subtracted from a 1/16 degree Digital 

Elevation Map (DEM) from the Kaguya project. The red line 

is a model of an excavation cavity before formation of the 

central peak and the flat floor. A smooth blue line models the 

rim and ejecta field, scaled according to the Apparent Diame-

ter and Apparent Depth [Byrne, 2007, 2013]. The Rim Crest 

Diameter and Rim-to-Floor Depth measurements are shown 

in black and the Apparent Diameter, Apparent Depth, and Fill 

Depth are shown in blue. Rim Height is shown in Green. 

   Measurements based on the apparent crater are dis-

cussed in [Turtle et al. 2004, 2005, Byrne  2007, 2013, 

Croft 1980, Housen et al. 1983] and measurements 

based on Rim Crest Diameter and the Rim-to-Floor 

Depth are discussed in [Pike 1976, Kalynn et al. 2013, 

Mahanti 2013]. The parameters based on the apparent 

crater are referenced to the pre-impact target surface 

and are used in experiments, simulations, and theoreti-

cal studies. The parameters based on the rim are used 

for studies of natural craters, where the pre-impact tar-

get surface is difficult to estimate. Rim Height is some-

times measured in each system and is very useful (but 

not always required) in cross-correlating data sets 

measured with the two systems. 

Here, we examine a data set of natural lunar craters that 

is based on Apparent Diameter, Apparent Depth, and 

Fill Depth but also includes Rim Crest Diameter and the 

Rim-to-Floor Depth in order to explore relationships 

among the parameter sets. The intent is to make it pos-

sible to combine data from multiple studies.    

   Method of the data set reported here: The data set 

of 90 lunar impact features discussed here covers all 

lunar impact features with Rim Crest Diameters of 200 

km or more that are not too degraded to model. Meas-

urements have been made even on severely degraded 

craters or basins as long as the rim is exposed in at least 

one 90 degree segment. Nearly all of the features are 

listed in [Byrne 2013]. In addition, a few selected 

smaller young features are included. All measurements 

are made by the methods of [Byrne 2007 and 2013]: 

selecting the latitude and longitude of the center, esti-

mating the target surface, deriving a radial elevation 

profile relative to the target surface, and determining 

both the crater-based and rim -based parameters shown 

in Figure 1. 

 
   Figure 2: Rim Crest Diameter is seen to be strongly 

correlated with Apparent Diameter. 

   Comparison of parameters: As shown in Figure 2, 

Rim Crest Diameter and Apparent Diameter are closely 

correlated: the cross-correlation value R
2
of the trend 

line is 0.9951.  

 
   Figure 3: Rim Height is strongly correlated with Apparent 

Depth. 

If Apparent Diameter is measured, Rim Crest Diameter 

can be calculated and if Rim Crest Diameter is 
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measured, Apparent Diameter can be calculated by 

inverting the formula shown in Figure 2. 

   As can be seen in Figure 3, Rim Height and Apparent 

Depth can each be calculated if the other is measured. 

In some studies [Pike 1980], Rim Height is measured 

along with Rim Crest-to-Floor Depth. 

 
Figure 4: Rim Crest-to Floor Depth is seen to be less well 

correlated with Apparent Depth than Rim Height. 

For craters that are selected to be free of mare or debris, the 

Rim Crest-to-Floor Depth can be used to estimate Apparent 

Depth.    

   As shown in Figure 4, Rim Crest-to-Floor Depth 

measurements do not correlate well with Apparent 

Depth. The reason is that deposits on the crater floor 

such as mare flows and debris ejected from neighboring 

impact features reduce the Rim Crest-to-Floor Depth, 

diminishing its value as a measure of the initial impact 

phenomenon. However, for craters that are carefully 

selected to be free of mare or debris, Rim Crest-to-Floor 

Depth can be used to estimate Apparent Depth, 

especially if a set of such selected craters are calibrated 

by comparing measurements of sample features made 

with both methods. 

  Figure 5 shows the relation between Rim Crest-to-

Floor Depth and Apparent Depth for the Eratosthenian 

and Copernican craters from the data set in the 

Supplement. 

 
   Figure 5: This graph of Rim Crest-to-Floor Depth against 

Apparent Depth shows only the young craters (Eratosthenian 

or Copernican periods). These craters are free of mare 

flooding or debris. The scale has been changed from Figure 4 

to show a narrower range of data. The trend line is still a 

power law. 

   Conversion of measurement systems: The power 

laws relating parameters, shown in the figures, are of 

the form Y=aX
b
, where X is a crater-based parameter 

and Y is a rim-based parameter.  

   Solving for the crater-based case, X = (Y/a)
(1/b)

. 

Applying this formula to the rim-based parameters of a 

study provides an estimate of the crater-based 

parameters. A test of this principle has been 

successfullly performed by converting rim-based 

parameters of [Kaylynn 2013] to crater-based 

parameters measured for the same features in [Byrne 

2013]. 

   Conclusions: A method has been presented to convert 

rim-based parameters to crater-based parameters and 

successfully applied to compare converted parameters. 

This prepares the way to merge large datasets to extend 

the range of consistently measured impact features. 
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