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Lagrangian method
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An example of what the
Lagrangian indicator S looks like.
The darker the colour — the faster
the water moves here.



Frontal zones — purple color indicates zones where gradient values correspond to the
distribution function within the [0.8 1.0] interval. Example for July 3, 2020.

Finding all the values inside o
46.0
the fishing zone

l 44.0 (A

Calculating the distribution
function

Finding the 80th percentile ]
of the distribution function 46.0

Nodes with values > the
80th percentile value are
marked as frontal zone




0.6 |

0.4 7

0.2}

0.6

0.4

0.2

2020

Actual catch

al VS a)-
5.75
0 50 100 150
Actual catch
VDensity  ¢) |
14.72
0 50 100 150

Random sample

0.6 b) 1
04[]
12.71
0-2 | -—’_’_’_’_'K
0
0 50 100 150
Random sample
0.6 d)-
0.4
20.13
0.2
0
0 50 100 150

0.6

0.6

0.4

0.2

0

Actual catch

VTemperature €)-

100

0 50
Actual catch

150

VSalinity  g)

0 50 100
Distance to frontal zone, km

150

0.6

0.6

04

0.2

0

Random sample

f) ]

0 50 100 150
Random sample
h)-
22.58
0 50 100 150

Distance to frontal zone, km

Histograms of the distance distribution from fishing locations to the nearest frontal zone
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Histograms of the distance distribution from fishing locations to the nearest frontal zone
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Temperature gradient-derived frontal zones: (a) all grid Lagrangian indicator S gradient-derived frontal zones:
cells meeting criteria, (b) filtered clusters containing >10 (a) all grid cells meeting criteria, (b) filtered clusters
connected cells. containing >10 connected cells.




Positions of fishing catches and randomly sampled points in relation to temperature-derived
frontal boundaries. Upper panel: randomly generated points; Lower panel: observed fishing

catch locations.
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Positions of fishing catches and randomly sampled points in relation to Lagrangian
indicator S-derived frontal boundaries. Upper panel: randomly generated points; Lower

panel: observed fishing catch locations.
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Conclusions

* The analysis integrated both Eulerian and Lagrangian methodologies.

* Frontal zones were automatically identified using a threshold based on the
probability distribution function.

* High gradients of density and temperature were identified as the key parameters
indicating conditions favorable for fish aggregation.

The work is supported by the Russian Science Foundation, grant Ne 23-17-00068.
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