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Study	  Area	  –	  Los	  Angeles	  County	  
Coastal	  Floodplain	  



Schedule	  –	  Complete	  by	  September	  2016	  
	  
Deliverables	  –	  	  
•  Brief	  technical	  report	  
•  GIS	  shape	  files	  
•  List	  of	  known	  infrastructure	  exposed	  to	  mapped	  hazards	  

Use	  of	  outputs	  –	  under	  discussion:	  
•  Requires	  GIS	  system	  and	  operator,	  or	  
•  Web-‐viewing	  op,ons	  

Coastal	  armoring	  (seawalls)	  are	  a	  considera,on:	  
•  Where	  are	  they	  ?	  
•  How	  effec,ve	  is	  the	  armoring	  ?	  Will	  they	  be	  maintained	  ?	  
•  What	  happens	  to	  the	  shore	  in	  front	  of	  the	  seawalls	  ?	  
•  How	  to	  address	  in	  mapping	  ?	  

	  
	  

Overview	  –	  poten,al	  discussion	  items	  	  



Year	   Low	   Middle	  
(commi8ee)	   High	  

2000	   0.0	   0.0	   0.0	  

2030	   4.6	   14.7	   30.0	  

2050	   12.7	   28.4	   60.8	  

2100	   44.2	   93.1	   166.5	  

Los	  Angeles,	  California	  
(change	  from	  year	  2000	  in	  cm)	  
	  
SOURCE:	  	  
Na,onal	  Research	  Council,	  
2012,	  table	  5.3	  

Sea	  Level	  Rise	  



Coastal	  Flooding	  
•  Coastal	  Flood	  Source	  

–  High	  ocean	  water	  level	  
•  Direct	  to	  harbors	  with	  surface	  water	  connec,on	  
•  Via	  groundwater	  to	  low-‐lying	  backshores	  	  

–  Wave	  runup,	  can	  overtop	  natural	  and	  built	  coastal	  barriers,	  
especially	  when	  eroded	  /	  damaged,	  and	  reach	  backshore	  areas	  

•  Estuarine	  flood	  source	  
–  Combined	  flooding	  –	  rainfall	  runoff	  and	  groundwater,	  high	  
receiving	  waters,	  reduced	  drainage	  

•  Local	  rainfall	  –	  direct	  precipita,on	  	  
•  Fluvial	  flooding	  –	  creek	  and	  river	  flows	  (some,mes	  

culverts)	  
	  



Total Water Level (response parameter) depends on the simultaneous  
Ocean water levels and incident waves (forcing parameters)   

Some water level components are affected by meteorology 
and climate conditions also associated with waves. Therefore 
there is a non-random probability that high water levels and 

waves will occur at the same time….but not all the time  



Sea-‐Level	  Rise	  -‐	  Shoreline	  Response	  
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S = sea level rise 
R = recession 
h = depth of active profile 
L = length of active profile 
B = berm height 

source: estuary-guide.net 
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Applied	  geomorphology	  is	  required	  to	  predict	  shore	  response.	  
Sea	  level	  rise	  induces	  shore	  transgression,	  with	  the	  water-‐shaped	  shore	  
migra,ng	  up	  and	  inland.	  The	  result	  is	  dependent	  on:	  
•  shore	  geometry,	  	  
•  sediment	  type	  and	  supply,	  	  
•  back	  shore	  condi,ons,	  	  
•  rate	  of	  sea	  level	  rise,	  and	  	  
•  hydraulic	  power.	  



Source: FEMA, Guidelines for Pacific Coast Flood Studies, 2005 



The beach is a sand reservoir: 
Width changes with volume. 

The  shoreface is shaped by waves 
and water levels and is dynamic. 

Elevation of 
cliff or dune junction  
with the beach  



Elevation of 
cliff or dune junction  
with the beach   
(aka “toe elevation”) 

Tide 

Run up 

Total Water Level = Tide + Runup 

Breaking wave momentum 
causes wave setup and runup 

Bluff erosion increases with  the 
extent and duration of total water 
level above toe elevation 

Bluff Recedes   

Conceptual Model of Bluff Erosion 
Soft Bluff = Bluff recedes rapidly, little change in 
toe elevation 
Hard Bluff  = Erosion potential increases at toe 
and fronting beach / rock; toe elevation  
decreases 



Elevation of 
cliff or dune junction  
with the beach   
(aka “toe elevation”) 

Tide 

Run up 

Total Water Level = Tide + Runup 

Breaking wave momentum 
causes wave setup and runup 

Bluff erosion increases with  the 
extent and duration of total water 
level above toe elevation 

Bluff Recedes   

Sea Level Rise Increases Erosion 
Sea level rise = beach recession (like erosion) 
Higher TWL = increased bluff recession 

More 



Source:	  ESA,	  2015	  Santa	  Barbara	  County	  Coastal	  Hazards	  Modeling	  	  

Example	  from	  Santa	  Barbara	  County	  Study	  
High	  Sea	  Level	  Rise	  Scenario	  
100-‐year	  event	  coastal	  flooding	  



Example	  from	  Santa	  Barbara	  County	  Study	  
High	  Sea	  Level	  Rise	  Scenario	  
Extreme	  Monthly	  High	  Water	  coastal	  flooding	  



Example	  from	  Santa	  Barbara	  County	  Study	  
2030	  +	  High	  Sea	  Level	  Rise	  Scenario	  
Extreme	  Monthly	  High	  Water	  coastal	  flooding	  



Example	  from	  Santa	  Barbara	  County	  Study	  
High	  Sea	  Level	  Rise	  Scenario	  
Sandy	  shore	  erosion	  



Example	  from	  Santa	  Barbara	  County	  Study	  
High	  Sea	  Level	  Rise	  Scenario	  
Rocky	  cliff	  shore	  erosion	  



End	  slide	  
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