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Dense	  river	  in0lows	  

River	  inflow	  dynamics	  determine	  the	  impact	  
of	  introduced	  material	  on	  the	  ecosystem	  	  
(Rueda	  and	  MacInyre,	  2009)	  

Plunging	  Regime	   Underflow	  Regime	   Intrusion	  Regime	  

Overflow	  

Underflow	  

Intrusion	  
Side	  View	  



3	  

surface 

sub-surface 
 buoy 

weight  

Thermistor 
Chain thermistors 

acoustic 
 release 

ground line 

Frame 

ADCP 

ADVs 

ADCP battery 

2012	  Field	  Study	  	  	  
General	  Sediment	  	  
Dynamics	  
(Oct-‐Dec)	  

Lake Maggiore 

Pallanza Bay 

SP!
NP!RO!

2km 

10km 

Toce River 

DDT  
source 

Met  
station 

Lake Maggiore 

Pallanza Bay 

SP!
NP!RO!

2km 

10km 

Toce River 

DDT  
source 

Met  
station 



Deployment	  
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Meteorological	  Forcing	  
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Depth-‐averaged	  	  
correlation	  

•  Lagged	  correlaGon	  
between	  river	  inflow	  
and	  depth	  averaged	  
backscaWer	  intensity	  at	  
all	  sites	  

	  
•  Strong	  correlaGon	  
between	  SSC	  and	  river	  
inflow	  

	  
	  

SP	  

NP	  RO	  



Depth	  Variability	  of	  SSC	  

Can	  account	  for	  
aWenuaGon	  of	  
backscaWer	  
intensity	  due	  to	  
episodic	  nature	  
of	  the	  system	  
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ADV	  calibration	  
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River	  In0low	  
(Nov	  28th-‐Dec	  1st,	  2012)	  	  
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Numerical	  modeling	  
q  Hydrodynamic	  Model	  	  

q  SUNTANS*	  –	  a	  three-‐dimensional,	  Navier–Stokes	  equaGon	  solver	  
with	  the	  Boussinesq	  approximaGon	  	  

q  Unstructured	  horizontal	  grid	  with	  50m	  spacing	  in	  Pallanza	  Bay	  
and	  coarsening	  to	  250m	  in	  the	  rest	  of	  the	  lake	  

q  60	  verGcal	  non-‐uniform	  z-‐levels	  
q  Mellor-‐Yamada	  2.5	  turbulence	  model	  

q  Sediment	  Modeling	  (for	  dilute	  flows)	  
q  Sediment	  can	  modify	  the	  density	  
q  Sediment	  has	  prescribed	  seWling	  velocity	  (based	  on	  Stoke’s	  
seWling)	  

	  
*Fringer, O.B. Gerritsen, M., and Street, R.L. (2006). An unstructured-grid, finite-volume, nonhydrostatic, 

 parallel coastal-ocean simulator. Ocean Modelling. 14(3-4), 139-278. 
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Implications	  for	  sediment	  transport	  
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General	  sediment	  dynamics	  
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q  Minimal	  resuspension	  of	  sediment	  
observed	  

	  

q  Large	  river	  inflows	  dominate	  sediment	  
transport	  in	  the	  bay	  

q  Rota6on	  and	  seasonal	  stra6fica6on	  
affect	  locaGon	  of	  sediment	  deposiGon	  

q  Freshly	  deposited	  sediment	  is	  
relaGvely	  clean	  (Lin,	  D.	  et.	  al.,	  in	  prep)	  

	  

	  
	  



Upcoming	  Field	  Work	  

q  Focus	  on	  river	  to	  lake	  transiGon	  –	  turbulence	  and	  
mixing	  

q  Use	  variety	  of	  instruments	  to	  measure	  SSC	  (opGcal,	  
acousGc,	  LISST,	  and	  direct	  water	  samples)	  

q  Deploy	  during	  spring	  snow	  melt	  season	  	  
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Questions?	  
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Sediment	  
Resuspension	  
Event	  
q  Wind	  driven-‐upwelling	  	  
	  
q  RelaxaGon	  of	  the	  
thermocline	  generates	  
peak	  in	  boWom	  stress	  	  
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Modeling	  of	  Resuspension	  	  
Event	  
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Wind-‐driven	  upwelling	  	  
schematic	  

Warm, less 
dense water 

Cold, more 
dense water 

Wind Wind i ii 

iii iv Wind 
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