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Outline	
  
•  What	
  is	
  WRF-­‐Hydro	
  ?	
  

–  Hydrological	
  process	
  of	
  WRF-­‐Hydro	
  

– WRF-­‐Hydro	
  system	
  features	
  

–  SoIware	
  features	
  

•  Experiments	
  

–  Flash	
  flooding	
  forecast	
  capability	
  



What	
  is	
  WRF-­‐Hydro	
  Extension	
  
Package?	
  
WRF-­‐Hydro	
  is	
  a	
  community-­‐based,	
  supported	
  coupling	
  	
  
architecture	
  designed	
  to	
  couple	
  mul$-­‐scale	
  process	
  
models	
  of	
  the	
  atmosphere	
  and	
  terrestrial	
  hydrology	
  	
  

	
  
It	
  seeks	
  to	
  provide:	
  
1.  A	
  capability	
  to	
  perform	
  coupled	
  and	
  uncoupled	
  mul$-­‐

physics	
  simula7ons	
  and	
  predic7ons	
  
2.  Fully	
  u7lize	
  high-­‐performance	
  compu7ng	
  plaUorms	
  
3.  An	
  extensible,	
  portable	
  and	
  scalable	
  environment	
  for	
  

hypothesis	
  tes7ng,	
  sensi7vity	
  analysis,	
  data	
  
assimila7on	
  and	
  observa7on	
  impact	
  research	
  



Hydrologically-­‐enhanced	
  Land	
  Surface	
  Models	
  
(Gochis and Chen, 2003, NCAR Tech Note) 

1-D Land Surface  
Models (e.g. ‘Noah’) 

Subsurface Routing 

Explicit diffusive wave overland flow 

Explicit saturated 
subsurface flow 

Explicit channel routing 

Three major components for 
river forecasting : 
Snow melting, base flow and 
run off 
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System	
  Func7on	
  Overview	
  

•  WRF-­‐Hydro	
  offline	
  	
  
– Noah	
  and	
  NoahMP	
  

•  spin-­‐up	
  (data	
  assimila7on)	
  
•  Forecas7ng	
  

•  WRF-­‐Hydro	
  fully	
  coupled	
  system	
  
– WRF	
  model	
  	
  

•  with	
  Land	
  model	
  op7on	
  Noah	
  and	
  NoahMP	
  
– LIS	
  system	
  
– CESM	
  



Conceptualiza<on	
  of	
  WRF-­‐Hydro	
  Off-­‐line	
  
•  Mul7-­‐scale/Mul7-­‐physics	
  modeling…	
  

WRF-­‐Hydro	
  Driver/Coupler	
  	
  w/	
  conserva<ve	
  regridders	
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Conceptualiza<on	
  of	
  WRF-­‐Hydro	
  Coupling	
  
•  Mul7-­‐scale/Mul7-­‐physics	
  modeling…	
  

WRF-­‐Hydro	
  Driver/Coupler	
  
w/	
  conserva<ve	
  regridders	
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Data	
  Grids	
  

•  Three	
  Types	
  of	
  Data	
  Grids	
  
	
  Land	
  Grids:	
  (ix,	
  jx),	
  (ix,	
  jx,	
  n_soil_layer)	
  
	
  Land	
  Rou7ng:	
  (ixrt,	
  jxrt),	
  (ixrt,	
  jxrt,	
  n_soil_layer)	
  
	
  Channel	
  Rou7ng:	
  (n_nodes),	
  (n_lakes)	
  

•  Parallel	
  Scheme	
  
– Two	
  dimensional	
  domain	
  decomposi7on	
  
– Distributed	
  system	
  (MPI)	
  only	
  



WRF-­‐Hydro	
  Mul7-­‐Grids	
  Domain	
  

1	
  km	
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  grid	
   Land	
  rou<ng	
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  regridding	
  

*	
  *	
  *	
  
*	
  

*	
  



Compiling	
  

•  Offline	
  
– Directory:	
  WRFV3/hydro	
  
– Choose	
  compiler	
  op7ons	
  (./configure)	
  
– Building	
  WRF-­‐Hydro	
  	
  

•  with	
  Noah	
  (./compile_offline_Noah.csh)	
  
• With	
  NoahMP	
  (./compile_offline_NoahMP.csh)	
  

•  WRF	
  fully	
  coupled	
  
– setenv	
  WRF_HYDRO	
  1	
  
	
  



Front	
  Range	
  Model	
  Domain	
  



WRF-­‐Hydro	
  Performance	
  Speedup	
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MPI	
  Tasks	
  

Hydro	
  running	
  7me:	
  10%-­‐20%	
  of	
  WRF	
  run	
  



§  Evalua7on	
  of	
  simulated	
  streamflow	
  using	
  mul7ple	
  
precipita7on	
  products:	
  Aug.	
  8,	
  2008	
  

Ini7al	
  Results:	
  	
  WRF-­‐Hydro	
  Simula7ons	
  



§  Evalua7on	
  of	
  simulated	
  streamflow	
  using	
  mul7ple	
  
precipita7on	
  products:	
  Aug.	
  8,	
  2008	
  

§  Here	
  the	
  QPE	
  is	
  provided	
  by	
  the	
  CSU-­‐CHILL	
  dual-­‐polarimetric	
  radar.	
  	
  
§  Noah	
  and	
  CHILL	
  QPE	
  precipita7on	
  on	
  a	
  1km	
  grid,	
  NDHMS	
  rou7ng	
  executed	
  on	
  a	
  

100m	
  
§  NDHMS-­‐Noah	
  is	
  un-­‐calibrated	
  
§  LIS-­‐NDHMS	
  coupling	
  near	
  complete…	
  	
  

Ini7al	
  Results:	
  	
  WRF-­‐Hydro	
  Simula7ons	
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48	
  hr	
  accumulated	
  Pcp	
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  at	
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Mul7ple	
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Future	
  Work	
  

	
  
•  IO	
  for	
  large	
  domain	
  applica7on	
  

•  Stream	
  flow	
  data	
  assimila7on	
  

•  Coupling	
  with	
  CLM	
  



Thank	
  	
  	
  you!	
  


