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Table S1. Summary of models to the four survey seasons: March, July and October-November 2010 
and March 2011. The exponent of the fixed effects estimate of the intercept represents the mean 
density over the entire square study area. Since this also includes the areas on land and outside the 
DCS, the absolute value has no biological meaning. The overdispersion parameter represents the 
overdispersion in the residuals. When the estimate is large, this indicates clustering of individual 
sightings within the 10 x 10 km grid cells. The inverse of the “precision for node” reflects the variance 
of the latent Gaussian random field. The expected number of effective parameters is a measure of the 
complexity of the distribution surface. E.g. for the October-November 2010 survey, when the model 
estimates a relative homogeneous distribution (see Fig. 3c), the effective number of parameters is 3.1.  

March 2010 

Fixed effects: 

                  mean        sd 0.025quant   0.5quant 0.975quant         kld 

(Intercept) -0.7973031 0.4607921  -1.792955 -0.7678689 0.04025625 0.003280844 

Random effects: 

Name      Model         Max KLD  

node   Random walk 2D  

Model hyperparameters: 

                                                     mean    sd      0.025quant 0.5quant 0.975quant 

size for the nbinomial observations (overdispersion)  0.6678  0.1330  0.4475     0.6537   0.9675    

Precision for node                                   15.0235 11.9080  3.1429    11.7383  46.4856    

Expected number of effective parameters(std dev): 12.47(3.387) 

 

July 2010 

Fixed effects: 

               mean        sd 0.025quant  0.5quant 0.975quant         kld 

(Intercept) -1.3294 0.6410484  -2.771558 -1.245625 -0.2874667 0.006136986 

Random effects: 

Name      Model         Max KLD  

node   Random walk 2D  

Model hyperparameters: 

                                                     mean    sd      0.025quant 0.5quant 0.975quant 

size for the nbinomial observations (overdispersion)  0.6179  0.1448  0.3798     0.6024   0.9460    

Precision for node                                    6.0357  6.2653  1.0741     4.1593  22.2915    

Expected number of effective parameters(std dev): 24.90(7.808) 
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October-November 2010 

Fixed effects: 

                  mean        sd 0.025quant   0.5quant 0.975quant         kld 

(Intercept) -0.5169351 0.1244001 -0.7647517 -0.5156758 -0.2762939 0.000400913 

 

Random effects: 

Name      Model         Max KLD  

node   Random walk 2D  

Model hyperparameters: 

                                                     mean      sd        0.025quant 0.5quant  0.975quant 

size for the nbinomial observations (overdispersion) 8.258e-01 2.419e-01 4.654e-01  7.871e-01 1.403e+00  

Precision for node                                   1.854e+04 1.828e+04 1.264e+03  1.315e+04 6.656e+04  

Expected number of effective parameters(std dev): 3.069(0.07673) 

 

March 2011 

Fixed effects: 

                 mean        sd 0.025quant  0.5quant 0.975quant        kld 

(Intercept) -1.725224 0.7537797  -3.278358 -1.700895 -0.3073279 0.02791328 

Random effects: 

Name      Model         Max KLD  

node   Random walk 2D  

Model hyperparameters: 

                                                     mean   sd     0.025quant 0.5quant 0.975quant 

size for the nbinomial observations (overdispersion) 2.6080 0.6471 1.5737     2.5287   4.0957     

Precision for node                                   1.2613 0.3808 0.6818     1.2052   2.1592   Expected 
number of effective parameters(std dev): 64.5 

 

 

Table S2. The estimated average number of harbour porpoises suffering receiving hearing loss, caused 
by a single explosive clearance on the Dutch continental shelf (DCS) waters between 15 March 2010 
and 15 March 2011. Estimates were made for near the sea surface at 1 m depth, near the bottom (i.e. 1 
m above the bottom) and the average of these two. See also Benda-Beckmann et al. (2015) for more 
details. 

  Number of porpoises 
Type Threshold unweighted  

SEL [dB re 1µPa2s] 
If all near 
Surface 

If all near 
Bottom 

If 50% near 
Surface and 
50% near 

bottom 
Blast wave ear trauma 
Very likely 

203 0 1 1 

Permanent hearing loss 
very likely 

190 2 27 15 

Permanent hearing loss  
increasingly likely 

179 18 106 62 

TTS very likely 164 190 448 319 
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Figure S1. The effect of type of movement (high site-fidelity versus free roaming) on the 
number of individuals expected to receive (a) TTS (SEL ≥164 dB re 1µPa2s) or (b) PTS onset 
very likely  (SEL ≥190 dB re 1µPa2s), when porpoises are uniformly distributed in space. 
Compared to the scenario where porpoises are heterogeneously distributed (Fig. 6), more 
individuals are estimated to receive TTS or PTS. This is due to the relative low density of 
porpoises in the southern region, where most detonations occur. 

 


