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}  Examine model accuracy and inter-model variability for: 
◦ Coastal flows 
� Areas with eddies vs areas without eddies 
� Spatial averaging and ensembles 
◦ Overland flows 
�  Flow depth vs speed 
� Statistical inter-model convergence 
◦ Point speed measurements useful for flow 

characterization? 
◦ Can we provide an expected model uncertainty? 
◦  Implications for load calculations 
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Largest	
  
inter-­‐model	
  
differences	
  
are	
  found	
  
in	
  areas	
  of	
  
eddies	
  

	
  

Predic,ons	
  
of	
  eddy	
  
strength	
  
and	
  path	
  
appears	
  to	
  
be	
  grid	
  size	
  
dependent	
  

	
  



Maximum tsunami amplitudes (m) predicted by MOST (left panel) and GeoClaw (right panel) in the Sendai plain.   

Inter-­‐model	
  comparison	
  for	
  flow	
  over	
  Sendai	
  Plain	
  during	
  the	
  2011	
  Tsunami	
  



Models	
  in	
  close	
  
agreement	
  with	
  each	
  
other	
  AND	
  measured	
  
data	
  for	
  predic,on	
  of	
  
inunda,on	
  limit	
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Maximum flow velocities predicted by MOST (left panel) and GeoClaw (right panel). 

What	
  about	
  veloci,es???	
  
	
  
Local	
  inter-­‐model	
  variability	
  is	
  large,	
  
mean	
  rela,ve	
  difference	
  onshore	
  
~20%	
  [5%-­‐80%]	
  
	
  
Measured	
  data	
  limited,	
  accuracy	
  
similar	
  to	
  local	
  inter-­‐model	
  
variability	
  



(top panel) Comparison between GeoClaw and MOST probability density functions of 
maximum shoreline flow velocities 
(bottom panel) 1 meter depth maximum flow velocities at the Sendai plain.  



Conclusions	
  
•  Strong	
  inter-­‐model	
  convergence	
  in	
  local	
  maximum	
  speed	
  predic,ons	
  found	
  in	
  

areas	
  not	
  affected	
  by	
  eddies	
  (e.g.	
  large	
  areas	
  characterized	
  by	
  smooth	
  and	
  
regular	
  bathymetry	
  and	
  topography)	
  [inter-­‐model	
  standard	
  devia,ons	
  (2-­‐20%)]	
  

•  Weak	
  inter-­‐model	
  convergence	
  in	
  local	
  maximum	
  speed	
  predic,ons	
  found	
  in	
  
areas	
  affected	
  by	
  eddies	
  (e.g.	
  near	
  coastal	
  structures	
  and	
  most	
  topography)	
  
[inter-­‐model	
  standard	
  devia,ons	
  (5-­‐80%)]	
  

•  Strong	
  inter-­‐model	
  convergence	
  in	
  spa'ally-­‐averaged	
  maximum	
  speed	
  
predic,ons	
  found	
  in	
  areas	
  affected	
  by	
  eddies,	
  with	
  spa,al-­‐averaging	
  lengthscale	
  
>=10*eddy	
  lengthscale	
  

•  Evolu,on	
  of	
  eddies	
  dependent	
  on	
  grid	
  resolu,on,	
  numerical	
  model	
  proper,es,	
  
boundary	
  condi,ons,	
  etc.	
  (small	
  perturba,ons	
  can	
  lead	
  to	
  large	
  changes)	
  

•  Significant	
  “natural”	
  or	
  variability	
  here,	
  but	
  lack	
  of	
  data	
  makes	
  quan,fica,on	
  
difficult	
  

•  Model	
  errors	
  in	
  similar	
  range	
  as	
  inter-­‐model	
  variance	
  
•  Single	
  scenario	
  (or	
  small	
  set	
  of	
  scenarios)	
  determinis,c	
  simula,on	
  of	
  speeds	
  in	
  

areas	
  impacted	
  by	
  turbulent	
  features	
  (eddies,	
  wakes,	
  and	
  jets)	
  needs	
  careful	
  
interpreta,on,	
  subject	
  to	
  large	
  uncertainty	
  

PEER Annual Meeting – Berkeley, CA January 28-29, 2016 


