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Supplementary Methods. Handling of wind data in the Lagrangian simulations. 14 

Within the Lagragian simulation runs, the effect of wind on larval advection incorporated 15 

information about the expected vertical distribution of anchovy larvae in the water column.  16 

Wind is typically included in particle-tracking models assuming that the surface wind-induced 17 

current (windage effect) is about 3% of the wind speed (Pugh, 1987; Stolzenbach et al., 1977), declining 18 

logarithmically to zero at approximately a depth generally assumed to be 20 m (Elliott, 1986). Previous 19 

studied showed that the bulk of the anchovy larval stages is concentrated in the surface layers of the 20 

water column, above the thermocline (Palomera, 1991; Coombs et al., 2003; Ospina-Álvarez et al., 2012b; 21 

Olivar et al., 2001, 2014). Therefore, a reference depth range of 1-10 m was adopted for the following 22 

calculation of the effect of wind forcing, as an additional factor contributing to larval advection simulated 23 

in the GNOME environment.  24 

The wind-induced current at depth x (in meters) can be estimated using the following equation 25 

(Pugh, 1987): 26 

𝑢𝑥 = 𝑢0 −
𝑢∗

𝑘
ln (

𝑥

𝑧0
) 27 

where 𝑢0 is the surface wind-induced current, 𝑘 = 0.4 is the von Karman constant, 𝑢∗ is the friction 28 

velocity that can be estimated as 0.0012*W, with W being the wind speed 10 m above the sea surface, 29 

and finally 𝑧0 is the sea surface roughness length, fixed at 0.001 m. Taking into account the above 30 

formulation, the windage effect (i.e., the parameter used within GNOME accounting for the movement 31 

of particles induced by the wind) was set in the range 0.93-0.23%. These values represent the wind-32 

induced current at the depths of 1 m and 10 m in terms of fractions of wind speed over the sea surface.  33 
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Supplementary Figure S1. Final positions of particles released in the dates June 21st and July 11th of the 70 

years between 1997 and 2013 for Scenario 1. Yellow triangles represent the positions (variable by year) 71 

of releasing starting points for particles (i.e., the stations scoring the 10 top highest anchovy eggs densities 72 

in #/m3 in each summer survey, from 1997 to 2013). 73 
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Supplementary Figure S2. Final positions of particles released in the dates June 21st and July 11th of the 75 

years between 1997 and 2013 for Scenario 2. Yellow lines represent the (fixed) positions of releasing 76 

starting points, placed on the main spawning grounds. 77 
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