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River inflows bring significant amount of fresh water, buoyancy, heat, and momentum We developed a Lagrangian model of a surface-advected river plume, and tentatively identified it as STRiPE (Surface-Trapped River Plume Evolution). We applied the STRIPE model to simulate river plumes at different geographic settings and spatial scales.
vorticity into the ocean. This 1s especially so for enclosed basins, inland seas, and saline The model combines deterministic and stochastic approaches and 1s computationally unpretentious. River plume is represented as a set of particles. The simulations were performed with realistic shore lines, winds and discharge configurations for the
lakes. Continental runoff is also the major source of suspended sediment (55), dissolved Every particle corresponds to a vertical water column from the surface to the boundary between the freshened surface and downlaying ambient sea water. Mzymta River plume at the eastern part of the Russian Black Sea coast, with the plume area smaller than
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organic matter ( ), nutrlegts () and products of anthropogenic pollution (AP) 1n The following equations are applied to each particle: Schematic of the forces applied to an individual 50 km?, as well as the e>.<tens1ve Ob Yemsey plume 1n the Kar.a Sea, whose area 1s ot order 10000 km?.
the ocean. Numerous observations showed that there 1s a great diversity of morphological - | particle of the plume The STR1PE model durmg selected trial perlods was able to simulate the behavior of the both plumes close
forms and types of dynamical behavior of river e asy  verticalfictor lateral friction wind to that observed through 1n situ measurements and satellite 1magery.
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with ambient environment. ; ggmte;a;gbe C Acceleration of a particle at every time step 1s computed from the momentum budget determined by the forces g
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latitude as determined by Coriolis parameter under

Further, using the STR1PE model, we also studied the general aspects of the plume dynamics. various river discharge rates - - = @
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s " R e riverinflow velocity =1.15 m/s A Lagrangian particle tracking model of a surface-advected river plume
: o0 R (STR1PE) 1s developed.
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cEn DS ~ o The dependence of the spatlal eXFent of a plume of The.dependence of the plume area on the > The STRiPE model is capable for reahstlcally mmulatmg the synoptlc
= ~ .\ ‘o ® small size river on the wind was 1investigated. We Coriollis parameter, 1.¢. latitude, was . , , ,
= O L& A 1dentified 3 distinctive regimes of the plume evolution investigated. The corresponding plot exhibited Varlablhty ot small and medium river plumes (szmta River plume), and
= R oo a o] depending on the wind direction with respect to the a distinctive “M-shaped” pattern, indicating - seasonal Variabﬂity of large river plumes (Ob_Yenisey plume) under real
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v 15 N L% offshore and “downwelling-favoring” alongshore spatially extensive plumes should form in the \
< 10 SpmBa i ; ‘ winds, the plume area 1nitially grows with the increase  tropical regions. Qualitatively, this 1s because 1n 0 N The STR1PE model appears to be a useful and convenient tool for investigating
% of wind stress 1, and then starts to decrease when 1 the low latitudes, the Coriolis force 1s too small iy : : :
. i T vl b hore wind R PR 0 the general aspects of the plume dynamics. Using the model, 3 regimes of the
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Wind stress, N/m? . the area decreases steadily (though not linearly) as t dissipation while spreading into the sea, and 1n a plume evolution dependlng on wind direction were 1dentified.
- increases. The most complex behavior 1s observed for the high latitudes, 1t 1s too large to let the plume : | Also 1t was found that the most spatially extensijve plumes should form in the
‘ the “upwelling-favoring” alongshore wind: the plume stretch away from the coast. The exact latitude of 00°S 60°S 45°S 30°S 20°S 10°S  0° 10°N 20°N 30°S 45°N 60°N 90°N tronical recions
| area 1nitially decreases until the wind stress exceeds a the maximum plume area depends on the river Latitude, degrees P S '
certain critical value, then starts to increase with t and inflow velocity. This dependence, however, 1s o river inflow velocity = 0.35 m/s The model can be used for practical applications in the context of marine
attains a maximum, and then eventually drops to zero largely offset by a much stronger dependence on N L : : : : :
= SW (onshore) wind 2s T continues to increase. the wind stress. s river inflow velocity = 0.7 m/s pollution, as well as sediment transport and nutrient cycling in the coastal zone,

Modeled plume area as a function of wind stress magnitude for three “archetypal” especially in enclosed basins, inland SCAS, and saline lakes.
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