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Case study： 
Sei whale in the western North Pacific 

• Sei whale : 
– Medium sized baleen whales 
– Distributed mid-latitude, temperate zone 
– Feed on zooplankton (mainly copepods) and small pelagic fish 

 

(Jefferson et al. 2008) 

about 13 m 
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Data: Response variable 

• Sighting data obtained in the western North Pacific in July from 2000 to 2007 
 

Presence and absence of sei whales are used as the response variable 
*Abundance (number of animals) or biomass is assumed presence of animals 

* The sighting surveys were conducted as a part of The Japanese Whale Research Program under 
Special Permit in the western North Pacific Phase-II (JARPN II) 
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Data: Explanatory variables 
• Sea surface environmental factors (SST, Chl-a and SSHa) from satellite 
• Subsurface temperature and salinity from CTD and Argo floats 
• Depth from ETOPO2 
• Mean values in July from 2000 to 2007 are used 
• Data are aggregated into 30 km grid cell (approximately equal to the 

resolution of SSHa data) 





Collinearity 
Definition: 
• Existence of correlated explanatory variables 
 
If exist: 
• Violating an assumption (= independence of explanatory variables) of standard 

statistical models such as regression models 
• Estimated parameters may be unstable 
• Statistical inference may be biased  

 
How to identify: 
• Using indices such as variance inflation factor (VIF) 

 
How to handle: 
• Removing explanatory variables based on values of the indices 
• Dealing within models (e.g. Principal component regression (PCR)) 
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Test and training data 

Training data 
– Utilized to develop habitat models 
 

Test data 
– Utilized to measure prediction success 
* Generally, subsets of training data are used in habitat modeling. 

 
In the case study: 
Training data are used to calculate AUC to compare the results among habitat 
models as both presence and absence data are available for modeling.  
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Estimated spatial distributions 
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Pros: 
• Relatively easy to construct as the modeling methods are well developed and 

access to the environmental data are getting easy 
• Good starting point to understand effect of environmental factors which 

determine spatial distributions of organisms 
• Easy to get overall spatial distribution maps 
 

Cons: 
• Difficult to assess the reliability of the estimates 
• Difficult to understand the reasons why environmental factors affect the spatial 

distribution of target species as the habitat models are based on observation at a 
certain time 

* Marine animals such as whales are highly mobile in both vertical and 
horizontal directions and they encounters a variety of environmental conditions while 
they move.  
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Habitat models: pros and cons 



Horizontal movement 
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Satellite tracking of Bryde’s whales as examples: 
 
• Whales are capable to move long distance within a few weeks 

 
• They encountered a variety of environmental condition while they move 

 
Inference from sighting and satellite data might be different in terms of their habitat 

Summer, 2006 (917 km in 13 days) Summer, 2008 (2,649 km in 20 days) 

Satellite tracking data: Nishiwaki et al. 2009     Habitat modeling: Sasaki et al. (unpublished data)  





Inference from animal movement 
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• Animals encounter a variety of environmental conditions as they 
move 

Habitat models might overlook such process as they are static models 

• Required environmental conditions might be different for 
different behavior states (e.g. feeding, migration and breeding) 

Habitat models generally overlook behavior states 

* Spatiotemporal scales of habitat models are generally too coarse 
to capture these two points  



Future direction: Combination with mechanistic models 
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To understand spatial distribution of marine animals fully: 
 
• Development of mechanistic models such as spatially explicit ecosystem 

models could be one solution 
 Advantage: Can reveal process of spatial distribution of animals 
 Disadvantage: Required a lot of data sets more than habitat models 
 
 
• Habitat models and spatially explicit ecosystem models are not mutually 

exclusive: 
 Outcome of habitat models can be used as input parameters 
 Estimated spatial distributions from two different types of models can be 

used for comparisons to get our better understating 


