
Program  Dis tance : Re ce nt de ve lopm e nts  in analys is  and de s ign capabilitie s  for ce tace an population e s tim ation
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Es tim ation unde r une q ual cove rage  probability

Sim ulation e ngine

A s e t of re late d m e th ods  s uite d to e s tim ating 
abundance  and/or de ns ity of m arine  m am m als . 
 Th e  bas ic conce pt involve s :

Es tim ate s  of th e  de te ction functions  from  (a) th e  front-s e at and (b) th e  back -s e at obs e rve rs . Th e  h is togram s  s h ow  th e  dis tance s  of de te cte d s e als  
by e ach  obs e rve r. Th e  dots  are  th e  e s tim ate d de te ction probabilitie s  for e ach  de te ction. Th e  s olid line s  are  th e  e s tim ate d de te ction functions  
as s um ing no unm ode lle d h e te roge ne ity at dis tance  100m  (i.e . us ing th e  "Point Inde pe nde nce " m e th od of Borch e rs  e t al (2006). Th e  das h e d line s  
are  th e  e s tim ate d de te ction functions  as s um ing no unm ode lle d h e te roge ne ity at any dis tance . Th e  das h e d line s  do not fall as  fas t as  th e  s olid 
line s  be caus e  at gre ate r dis tance s  both  obs e rve rs  te nd to s e e  only m ore  de te ctable  s e als , artificially inflating th e  proportion of duplicate s .

Softw are  availability

Training opportunitie s

Ack now le dge m e nts

Funding for s oftw are  and m e th ods  de ve lopm e nt h as  be e n provide d by

Top righ t in th is  pane l is  th e  us e r inte rface  of Dis tance  for s pe cifying 
de tails  of fitting a de ns ity s urface  m ode l.  Vis ualiz ation of de ns ity 
s urface  for pantropical s potte d dolph ins  in th e  Gulf of Me xico (le ft). 
 Th is  vie w  is  look ing north e as tw ard acros s  th e  Gulf of Me xico tow ard 
th e  Florida panh andle  in th e  back  corne r of th e  im age .  Be low  righ t is  
a h e at m ap of th e  unce rtainty in th e  de ns ity s urface  m ode l e s tim ate s . 
 Th e  unce rtainty is  m e as ure d as  a coe fficie nt of variation in th e  
e s tim ate d de ns ity in e ach  of th e  pre diction grid ce lls .  Th e  colour 
coding grade s  from  ye llow  (w h e re  unce rtainty is  s m all), to re d w h e re  
unce rtainty is  h igh .  For th e  m os t part, th e  h igh  pre cis ion re gion is  
as s ociate d w ith  portions  of th e  s tudy re gion w h e re  th e re  w as  
cons ide rable  s urve y e ffort.  Pre cis ion de cline s  ne are r th e  borde rs  of 
th e  s tudy re gion w h e re  s urve y e ffort w as  s ligh t.

An e xam ple  of th e  Dis tance  
W indow s  us e r inte rface .

At le ft are  h is togram  and fitte d de te ction functions  of s potte d dolph in 
de te ctions  for 3 s e arch  m e th ods  us e d during th e  s urve y (binoculars  from  
crow 's  ne s t, binoculars  from  anoth e r location on th e  s h ip, and from  a 
h e licopte r.  Note  th at de te ctability of s potte d dolph ins  doe s  not dim inis h  as  
a function of dis tance  from  th e  s h ip's  trans e ct for th e  h e licopte r s e arch .  

Th e  e s tim ate d de te ction function  for a varie ty of clus te r s iz e s  is  de picte d 
in th e  graph  above .  Obs e rve d clus te r s iz e s  during th e  s urve y range d from  
8 individuals  to ove r 6800 individuals  e s tim ate d in a s ingle  clus te r.

Pane l at uppe r righ t s h ow s  Dis tance  us e r inte rface  for producing s urve y de s igns , in 
particular th e  m ulti-s pe cie s  s urve y along th e  Britis h  Colum bia coas tline .  Pane l low e r righ t 
s h ow s  contras t of cove rage  probabilitie s  for s ys te m atic paralle l de s ign ve rs us  e q ual-
s pace d z ig-z ag de s igns  in a diffe re nt s tratum  of th e  s tudy are a, th e  Que e n Ch arole tte  
Bas in.  Th e  dark  are as  at th e  e xtre m e  north  and s outh  of th e  s tudy re gion h ave  
abnorm ally h igh  cove rage  probability in th e  z ig-z ag de s ign due  to th e  e xtre m e  irre gularity 
of th e  s tudy re gion.




