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Sanctuary of the gray whale 
and the biggest Salt company 
of the world 



Objectives/Team 

• SEMAR-CICESE-UABC 
• To characterize, define and 

describe the hydrodynamic of 
Vizcaino Bay to define the better 
sites for discharge residual 
waters 



Measurements and Modeling 

• Field campaign, August 2017 
• Field campaign March 2018 
• Field campaign Abril 2018 

• Modeling August 2017 



data 

Collected in situ 
• CTD: Salinity, temperature, 

turbidity, ph, oxygen.  
• 9 sites and a time series 
• Drogues trajectories 

 

Collected for the model for OB 
• Time series of sea level from 

Cedros Island Station 
• Time series of meteorological 

variables from Cedros Island 



CTD and Rio Tecolutla RV 



Field results CTD 
profiles 

 



August 2017 



Time Serie 







 



 



 











The Model AEM3d from Hydronumerics 



Hydrohub 

 



Hydrodynamic 
 Navier-Stoke (Momentum) equations: 

𝜕𝜕u
𝜕𝜕𝜕

+ u
𝜕𝜕u
𝜕𝜕𝜕

+ v
𝜕𝜕u
𝜕𝜕𝜕

+ w
𝜕𝜕u
𝜕𝜕𝜕

=  −g
𝜕𝜕𝜕
𝜕𝜕𝜕

+ 
1
ρo

𝜕𝜕
𝜕𝜕𝜕
�ρ′dz
η

z

+
𝜕𝜕
𝜕𝜕𝜕

V1
𝜕𝜕u
𝜕𝜕𝜕

+
𝜕𝜕
𝜕𝜕𝜕

V2
𝜕𝜕u
𝜕𝜕𝜕

+
𝜕𝜕
𝜕𝜕𝜕

V3
𝜕𝜕u
𝜕𝜕𝜕

+ fv 

𝜕𝜕v
𝜕𝜕𝜕

+ u
𝜕𝜕v
𝜕𝜕𝜕

+ v
𝜕𝜕v
𝜕𝜕𝜕

+ w
𝜕𝜕v
𝜕𝜕𝜕

=  −g
𝜕𝜕𝜕
𝜕𝜕𝜕

+  
1
ρo

𝜕𝜕
𝜕𝜕𝜕
�ρ′dz
η

z

+
𝜕𝜕
𝜕𝜕𝜕

V1
𝜕𝜕v
𝜕𝜕𝜕

+
𝜕𝜕
𝜕𝜕𝜕

V2
𝜕𝜕v
𝜕𝜕𝜕

+
𝜕𝜕
𝜕𝜕𝜕

V3
𝜕𝜕v
𝜕𝜕𝜕

− fu 

𝜕𝜕w
𝜕𝜕𝜕

+ u
𝜕𝜕w
𝜕𝜕𝜕

+ v
𝜕𝜕w
𝜕𝜕𝜕

+ w
𝜕𝜕w
𝜕𝜕𝜕

=  −g
𝜕𝜕𝜕
𝜕𝜕𝜕

+  
1
ρo

𝜕𝜕
𝜕𝜕𝜕
�ρ′dz
η

z

+
𝜕𝜕
𝜕𝜕𝜕

V1
𝜕𝜕w
𝜕𝜕𝜕

+
𝜕𝜕
𝜕𝜕𝜕

V2
𝜕𝜕w
𝜕𝜕𝜕

+
𝜕𝜕
𝜕𝜕𝜕

V3
𝜕𝜕𝜕
𝜕𝜕𝜕

 
21 



Hydrodynamic Free surface elevation: 
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Wind at the surface: 
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Momentum due to the wind: 
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Thermodynamic  
Radiación de onda corta y ecuación de Beer-Lambert: 

Qsw = Qsw total 1 − ra
sw ;  Q z = Qswe−ηoz 

Ecuación de radiación de onda larga: 

Qlw = 1 − ra
lw 1 + 0.17C2 ea Ta σTa4 − ewσTw4  

Calor sensible Fischer et al. 1979 ec. 6.19: 

Qsh = CsρaCpUa Ta −  Ts 𝛥𝛥𝛥 

Calor latente Fischer et al. 1979 ec. 6.20: 

Qlh = 𝑚𝑚𝑚𝑚𝑚𝑚 0,
0.622

P
CLρaLEUa ea − es(Ts) 𝛥𝛥𝛥  

Balance de calor en la superficie: 

Qnon−pen = Qlw +  Qsh +  Qlh 
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The Bathymetry: dx=dy=800mts 
dz=5mts, dt=60segs 



The model results/ do not blink 

Average salinity 



Average temperature 



Average velocity 



Salinity, vertical resolution from the lagoon to 
the ocean 



Temperature, vertical resolution 



Panel along the sites, temperature 





Bottom distribution of salinity 



Conclusions/lots of things to do 

• Findings: 
• Seasonally variation of variables 
• Strong stratification on 

temperature 
• Two peaks of maximum 

fluorescence 
• The influence of the lagoon on 

the bottom of the bay 
 

 needs: 
Time series to validate numerically 
the model, more quality data 
Water quality data to model 
 dreams: 
Run the model on real time 
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