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Native Americans:  understood 

and thrived in these zones  



Arrival of Spanish and American settlers:  

Tidal Rivers and Wetlands (òswamps, 

quagmires) were avoided  



Historical land uses in the tidal zone:  

landfills, ag, salt ponds, industrial 

(sewage treatment plants).  

Later, filling undertaken for 

development  



The lower reaches of our streams are now constrained by 

levees for salt ponds, utilities, highways and development.  
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Watershed perspective:  what occurs 

anywhere in the watershed affects 

the lower (tidal) reaches.  



INFLUENCES ON CHANNELS IN THE LOWER 

WATERSHED REACHES  

Fluvial  

(rainfall runoff, 

sediment)  Coastal  

(waves/tides/surge  

Estuarine  

(tides/surge/waves/  

Sediment, salinity)  



Understanding (and selling!)  an integrated watershed vision 

to a community and stakeholders.  
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Transition from fluvial channel morphology upstreamé 



éto estuarine channel morphology in the tidal reaches. 

(Morphology shaped by bay or coastal sediment and 

tidal/wave processes)  



Channel Geomorphology (x -section and planform) reflects 

dual fluvial and estuarine influences: lower Napa River  
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Water surface elevation in lower reaches is a function of the  

upstream flow,  local channel morphology, and tidal level 

(Salinas River)  



Hydrodynamic Modeling  

ÅWe develop 1-, 2-, and 3-d computer models to simulate the 

channel hydraulic functioning (steady or unsteady flow:  i.e., 

just for the peak flow, or continuous?) 



Example: HEC -RAS: Hydraulic model results ð calibration event  



A few observations on modeling 

in the tidal zone:  

ÅReview your model for hydraulic anomalies:  

ÅSteep WSE slope or high velocities  

ÅSuper -critical flow (bridges or structures)  

ÅMay need higher ònó (roughness) than 

òtextbookó values (importance of calibration) 

ÅWhat downstream starting water surface 

elevation to use (boundary conditions)?  



Hyd modeling:  Downstream 

(bay/coast) starting water 

surface elevations  

ÅTypically, FEMA specifies use a 

downstream starting water surface of 

Mean Higher High Water (mean high 

tide) for our numerical models.  

ÅThis may not be adequately 

conservative.  

ÅIf your project includes storage (say, 

a detention basin) you need to use an 

unsteady flow model, and a complete 

design or actual tidal cycle.  



TIDES:  Hydrologic Forcing Function  

Seasonal variations  

Spring tides  Neap 

tides  



Likelihood of the joint 

occurrence of higher than 

predicted (astronomical) 

tides (storm surge) 

coincident with a fluvial 

flood event:  Are these 

correlated?  



What causes exceptionally high tides?  

High Bay water levels  
ïHigh Astronomical tide 

(~ 5 ð 10 ft) 

ïLow barometric 

pressure/on-shore 

winds (Meteorological 

storm surge) (~ 1 ð 2 ft) 

ïClimatic or El Nino 

òsurgeó (~ 1 ð 2 ft) 

 

Same phenomenon that 

cause our large floods! 
 

 



When do the highest observed 

òtidesó (Spring or King tides) occur? 

During the same months we have 

our largest rainstorms!  L 



Shape of extreme tides  

Tide above MSL for 20 consecutive  

hours  



Predicted and actual òtidesó (draft for ACPWA) 



Storm surge on days with flood events> 5 yr (draft study)  
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Tidally -influenced stream reaches are 

primarily depositional zones  



Fluvial sediment supply: San Lorenzo 

River:  Downtown Santa Cruz, CA  



Trapezoidal channel in response to historic flood 

problems  

Low channel slope + 
enlarged channel + 
upstream supply = 

Major sedimentation 
problems in the lower 
channel reaches 
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