Effective strip width estimates for the SCANS2 aerial surveys.

Methods 

Data files from the three aerial survey teams were imported into the “scans2.mdb” Access database.  Problems identified by the “process effort and sightings” procedure and listed in the “warnings” table were resolved with the help of the “review.exe” program.  There were relatively few problems, mostly resulting from periods when GPS records were not received.  A few racetracks were affected by a change in sighting conditions recorded shortly before the sighting that initiated the racetrack and hence past the racetrack “rejoin” point.  This resulted in fragmentation of those racetracks and was resolved by moving those sighting condition changes back to just before the rejoin point.  

Acoustic recordings of observer’s comments made at the times of pod sightings were compared to the recorded sighting times to detect any long delays before the keyboard keys used to record the sightings in the data files were pressed.  Where delays were detected they were eliminated by editing the recorded sighting times, however very few delays were detected for any of the three teams.

VBA code in the Access database was edited so that the “porpoise.leg” and “porpoise.sig” output files included the sea-state, turbidity and observer codes as well as the subjective conditions codes.  This allowed a hazard rate sighting function provided by RUWPA, based on those covariates, to be incorporated into the estimation of effective strip width (ESW). 

The “racetrack.exe” program was used to estimate ESW under subjective “good” and “moderate” conditions for porpoise pods sighted over the leading sections of the racetracks and over the inter-racetrack sections.  The analysis allowed for possible differences between leading and trailing flights in the level of alertness of the observers and in the time taken to record sightings.  It was run with data from all three teams combined and repeated using data from the teams separately.  The analysis was also repeated excluding the hazard rate sighting function provided by RUWPA, in which case the racetrack.exe code estimates the shape and scale parameters of the sighting function (along with the remaining eight parameters) plus a reduction factor for the scale parameter under moderate conditions.  

To estimate ESW the racetrack.exe program also needs to estimates pod densities, rates of displacement, and possible differences between leading and trailing racetrack sections, based only on sighting positions from a limited number of racetracks.  There is not enough data to estimate the ESW for more than two levels of sighting conditions whereas the sighting function can be based on a large number of covariates.  We therefore have to assume that when one or more of those covariates changes (for example there is a change in observer) but the sighting conditions remain the same then the ESW remains the same despite a change in the shape of the sighting function.  This implies that g(0) changes to accommodate the change in the shape of the sighting function and in particular that different observers have the same ESW under the same conditions, even if the distance at which they tend to see pods differs.  

The “racetrack.doc” document provides more detailed information on the methods used.

Results

The estimates obtained using the sighting function based on covariates were almost identical to those where the racetrack.exe program was used to estimate the parameters of the sighting function.  The following screen shot shows a sample of the output using the latter approach:
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The upper plot shows the distribution of differences between observed and expected trailing sighting positions for all leading/trailing pairs where the time of the trailing sighting minus the inter-plane interval was within 30s of the time of the leading sighting.  The trackline runs from left to right so trailing sightings that are later than expected for a duplicate sighting are to the right of the red cross and those to the right of the expected location are below the red cross. The distance between the major tick marks is 1km.

The ML estimates of ESW under good and moderate conditions were 0.187km and 0.107km.  The sighting function plots show that those estimates correspond to g(0) values of about 0.45 and 0.31 respectively.  The standard deviations of the ESW estimates were 0.0561 and 0.0333 respectively so each has a CV of about 0.3.  Their covariance was 0.001737.  

ML estimates of ESW obtained using data from teams 2 and 3 only had much smaller CVs.  The following screen shot shows the results for the data from teams 2 and 3:
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The ESW under good conditions is lower at 0.165km but that under moderate conditions higher at 0.122 km so resulting pod abundance estimates may be similar. The standard deviations of the ESW estimates were 0.0372 and 0.0289 respectively so the CVs are about 0.225 and 0.235.  Their covariance was 0.000896.

The CVs of the ESW estimates from these analyses, in which hazard rate parameters were estimated along with the other model parameters, should incorporate any measurement error in the hazard rate parameters and so there should be no need to add an extra component for that measurement error.

The increase in CV when data from team1 is included is the result of a less distinct peak in observed to expected time differences for the trailing sightings: 
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Team 2+3
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Team 1

The reason for the difference is unclear.  One possibility is that most of team 1’s racetracks were from the Irish Sea, which is affected by relatively fast tidal currents possibly leading to higher rates of displacement in that area. 
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