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* Bering Sea — mostly flat, sand and mud, relatively shallow

e Gulf of Alaska & Aleutian Islands - more diverse

substrate and bathymetry, many
untrawlable areas




CPUE

CPUE = Catch [ Area swept

- Constant or random error i1Is OK
- Error, which varies in space or time Is not

Area swept = Distance fished * Wing spread



Past improvements

» Measurements of distance fished (using Loran)
straight line— 1978

*Measurements of net spread — 1989 (1991 - PC)

*Measurements of actual time on bottom with depth sensors
(MBT) - 1992

 Improved distance fished measurements (GPS) smooth
line for GOA and Al- 1992

* Measurements of actual time on bottom using bottom
contact sensor — 1996



Proposed improvements:

Distance fished:

 smooth vessel track with cubic spline smoother

e change distance algorithm from Euclidian to Haversine
(Sinnott, 1984)

« addition of distance fished due to wire retrieval between
haulback and off bottom

Net spread

e more accurate estimate of sound speed

e sequential outlier rejection
e calculation of mean from smoothed data



Vessel track example

Max.Course Change =8, Noise =50
Iteration =1
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Current moving average Cubic spline smoothing is more

smoother overestimates true

robust to noisy data — eliminates

bias due to GPS noise.

distance with “noisy” GPS.

Max Course Change (degrees)

Max Course Change (degrees)
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Distance Fished

Haversine distance Bias in Current Distance Algorithm
algorithm eliminates
latitudinal bias of
Euclidean algorithm

0.15 0.20 0.25 0.30
| | | |

% Bias at Given Latitude
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0.05
|

| | | | |
54 56 58 60 62
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Distance Fished

Figure from Von Szalay, 2004

Addition of distance
fished due to wire
retrieval between | :
haulback and off
bottom improves
accuracy of
estimate of actual
distance covered
by trawl.

HB DFie.orre OFFB
Sug = scope at haul-back of trawl
Sorrs = scope when trawl lifts off the bottom
Xug = horizontal distance between the trawl and the vessel at HB
Xoreg = horizontal distance between the trawl and the vessel at OFFB
D = bottom depth
DFug.orrs = distance fished by the trawl between HB and OFFB

D.aceal = distance traversed bv the vessel between HB and OFFR



Wing Spread

Using accurate
GOA Sound Speed vs. Depth

estimate of sound

14PO

speed eliminates

bias due to

1ﬁ85

assumption of

1ﬁ80

constant sound

Sound Speed (m/s)

speed through

1ﬁ75

1ﬁ70

| | | | | |
0 100 200 300 400 500
Depth (m)



Spread data

Seconds




Wing Spread

Using sequential

outlier rejection

eliminates bias due

to asymmetrical

distribution of

% change

outliers in spread ol t
d | «
ata. O_ Jf ):[é x ¥ X ES
3t i
13141516171819202122

new spread



Wing Spread

Using smoothed mean eliminates bias due to

unequal density of incoming data throughout the

tow




Results

Bering Sea Gulf of Alaska
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Why Is it Important to correct for
non random sources of bias?

Spatial variation in bias:

13141516171819202122
new spread

High negative [

— Low bias




Why Is it Important to correct...

Year to year variation in bias due to temperature
effect on sound speed:

1999 | tél Higher bias 2003 f Lower bias

1 Jfl-":-
-6% {4 p U - -4%

-4% -
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Future Work

1 Simulation analysis of spread method
(“gaps” and SOR stopping rule)

1 Analysis of more years data
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Spread data examples




