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Geolocation Errors For tag al124

Lon. Errors

Lat. Errors
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Geolocation Errors For tag 390139

Lon. Errors

Lat. Errors

Tag 390139
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Geolocation Errors For tag 21760

Lon. Errors

Lat. Errors

Tag 21760
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Computing Latitude (¢) From Solar Coordinates

Astronomical coordinate transformation

sinh = sin @ sin & + cos ¢ cos & cos H (1)

At sunrise or sunset 4 =0, so

(2)

COSH>

¢= tan”" <_ tan O

but an archival tag does not “see” the sun and we do not really know the altitude h.

Q (o) < e 20 i@ OP
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Error Amplification (1)

9o cosh 3)
oh  cos@sind —sin@cosdcos H

dp 2cos @ cos o sinH

- = : : 4)
dt cos @ sin & — sin ¢ cos 0 cos H

Q (o) < e 20 i@ OP
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Error Amplification (2)

Latitude —35

Q (o) < e 20 i@ OP
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Kalman Filter Measurement Equation

yvi=z(o)+di+€&, i=1,....T (5)
b o’ 0

d; = &=N(0,H;)) H;= (6)
by, 0 o

_ do  dg do do

b”"’h<ahup+ahdn>+b”a T G~ @

20 \° [ do \’ 20 \° [ do\’
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kftrack Fit For Tag al124

.[../mooring/all24/tall24.dat
L=420.5,n=10egx =3
D = 0.0, sx = 0.39, sy = 0.00
bx = -0.09, by = 0.00
bh = 0.36, sh = 0.00; btup = —-3.87, btdn = -3.79, st = 0.35

Longitude Error
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kftrack Fit For Tag 390139

..[../mooring/390139/t390139.dat
L=841.7,n=7eqgx =3
D=25,sx=0.34,sy=2.64
bx = -0.14, by = 0.00
bh = 0.45, sh = 1.97; btup = 0.00, btdn = 0.00, st = 0.00

Longitude Error
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kftrack Fit For Tag 21760

..[../mooring/21760/t21760.dat
L=848.6,n=12egx =3
D =153.6,sx =0.19, sy = 0.00
bx = -0.34, by = 0.00
bh =-5.72, sh = 0.00; btup = -3.17, btdn = 3.02, st = 5.62
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Conclusions

e Simple application of the standard astronomical coordinate transformation is inappro-
priate for light-based geolocation

e Error propagation analysis is a potentially helpful means to correct latitude bias

e How to “fix” your tracks:
— If you have light data from tag, re-analyse with appropriate method
— If you have SST estimates from tag, use kfsst

— Otherwise use kftrack

e Next steps: complete error propagation analysis and include in updated Kalman filter

models

Q (o) < e 20 i@ OP
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kftrack Fit For Tag 587

..[../mooring/587/t587.dat
L=9248,n=10egx =3
D =36.9, sx = 0.45, sy =0.35
bx = -0.08, by = 0.00
bh = -1.78, sh = 0.00; btup = -0.60, btdn = 1.28, st = 0.43

Longitude Error

9/1/1998 12/1/1998 3/1/1999 6/1/1999

9/1/1998 12/1/1998 3/1/1999 6/1/1999
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kftrack Fit For Tag 935

..[../mooring/935/t935.dat
L=1505.7,n=7egx=3
D =875.0, sx = 0.87, sy = 3.02
bx = -0.07, by = 0.00

bh = 0.62, sh = 1.25; btup = 0.00, btdn = 0.00, st = 0.00

2_

Longitude Error
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kftrack Fit For Tag 97-218

..[../mooring/97-218/t97-218.dat
L=386.8,n=7egx=1
D =0.0,sx=0.23,sy=0.70
bx = -0.01, by = 0.87
bx = -0.01, by = 0.87

Longitude Error

9/1/1998 11/1/1998 1/1/1999 3/1/1999
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kftrack Fit For Tag 97-219

..[../mooring/97-219/t97-219.dat
L=811.5n=10egx=3
D =0.0,sx =0.31, sy = 0.32
bx = -0.03, by = 0.00
bh = 4.32, sh = 0.85; btup = 2.37, btdn = -2.37, st = 0.00

Longitude Error

9/1/1998 12/1/1998 3/1/1999 6/1/1999

9/1/1998 12/1/1998 3/1/1999 6/1/1999
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kftrack Fit For Tag 97-224

..[../mooring/97-224/t97-224.dat
L=778.0,n=7egx=3
D =41.3,sx=0.26, sy =0.00
bx = -0.20, by = 0.00
bh = 0.01, sh = 0.53; btup = 0.00, btdn = 0.00, st = 0.00

Longitude Error

9/1/1998 12/1/1998 3/1/1999 6/1/1999

9/1/1998 12/1/1998 3/1/1999 6/1/1999
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kftrack Fit For Tag 99-190

..[..[coral_sea 3/99-190-sst/t99-190.dat
L =1450.4,n=10egx =3
D =50.5, sx =0.57, sy =1.87
bx = -0.69, by = 0.00
bh = 5.39, sh = 1.26; btup = 2.95, btdn = -2.53, st = 0.00

Longitude Error
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