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NCA-­‐LDAS	
  Science	
  
The	
  hypothesis	
  to	
  be	
  tested	
  in	
  this	
  project	
  is	
  that	
  assimilaOng	
  NASA’s	
  satellite	
  

soil	
  moisture,	
  SWE,	
  SCA,	
  TWS	
  and	
  irrigaOon	
  products	
  into	
  an	
  NCA-­‐LDAS	
  
will	
  produce	
  improved	
  characterizaOon	
  of	
  the	
  conOnental	
  scale	
  water	
  
budget,	
  which	
  will	
  directly	
  improve	
  the	
  monitoring	
  and	
  predicOon	
  of	
  
climate-­‐relevant	
  water	
  availability	
  indicators,	
  including	
  droughts	
  and	
  
floods.	
  	
  	
  

	
  
Specific	
  science	
  ques=ons	
  to	
  be	
  addressed	
  include:	
  
•  How	
  have	
  North	
  American	
  water	
  storages	
  and	
  fluxes	
  evolved	
  in	
  the	
  

satellite	
  era?	
  
•  How	
  have	
  the	
  rela=onships	
  among	
  hydrologic	
  fluxes	
  and	
  states	
  changed?	
  

–  Snowpack-­‐streamflow-­‐flood	
  anomalies?	
  
–  Groundwater-­‐soil	
  moisture-­‐evapotranspira=on-­‐drought	
  anomalies?	
  
–  Irriga=on	
  impacts?	
  

•  Which	
  global	
  indicators	
  help	
  us	
  understand	
  North	
  American	
  impacts?	
  
•  What	
  are	
  key	
  hydrologic	
  indicators	
  that	
  encapsulate	
  these	
  impacts?	
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NCA-­‐LDAS	
  Schema=c	
  

1979-­‐
present	
  
NLDAS2	
  

Forcings	
  and	
  
Parameters	
  

	
  

SCA,	
  SWE,	
  
TWS,	
  SM,	
  

II	
  

LIS	
  

Synthesis,	
  
Indicators	
  

Noah,	
  Catchment,	
  SAC/
Snow-­‐17	
  

	
  

LDAS	
  (Land	
  Data	
  Assimila=on	
  System),	
  SCA	
  (Snow	
  Covered	
  Area),	
  SWE	
  (Snow	
  Water	
  Equivalent),	
  
TWS	
  (Terrestrial	
  Water	
  Storage),	
  SM	
  (Soil	
  Moisture),	
  II	
  (Irriga=on	
  Intensity)	
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NASA	
  Terrestrial	
  Water	
  Products	
  to	
  be	
  
Assimilated	
  in	
  NCA-­‐LDAS	
  

Parameters Spatial  
Resolution Satellite Sensors Reference 

Snow covered area (SCA) 500m AVHRR, Terra/
Aqua MODIS, (Hall et al., 2002) 

Snow water equivalent (SWE) 25-km SMMR, SSM/I, 
Aqua AMSR-E 

(Kelly et al., 
2004) 

Terrestrial water storage (TWS) 500-km GRACE Swenson and 
Wahr (2006) 

Soil moisture (SM) 25-km SMMR, SSM/I, 
Aqua AMSR-E 

(de Jeu 2003, 
Njoku, 2007, Gao 
et al. 2006, Li et 
al. 2010) 

Irrigation intensity (II) 1km  Terra/Aqua 
MODIS 

(Ozdogan et al., 
2010) 



Goal:	
  	
  To	
  develop	
  a	
  blended-­‐snow	
  product	
  that	
  includes	
  snow	
  extent	
  and	
  snow	
  water	
  
equivalent	
  for	
  NCA.	
  	
  
	
  

Data:	
  	
  	
  
1)	
  The	
  blended-­‐snow	
  product	
  is	
  an	
  all-­‐weather	
  product	
  with	
  snow	
  mapped	
  using	
  visible	
  and	
  near-­‐IR	
  data	
  (MODIS,	
  
onboard	
  the	
  Aqua	
  and	
  Terra	
  satellites)	
  and	
  microwave	
  data	
  (AMSR-­‐E,	
  onboard	
  Aqua).	
  
2)	
  Open-­‐loop	
  (OL)	
  runs	
  using	
  LIS	
  with	
  NLDAS2	
  forcing	
  without	
  snow	
  data	
  assimila=on	
  
3)	
  Output	
  products	
  including	
  SNOW-­‐DA	
  including	
  SWE,	
  snow	
  cover,	
  streamflow	
  suitable	
  for	
  trend	
  analysis.	
  

Snow Products	
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Soil Moisture	
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Goal:	
  To	
  develop	
  a	
  climatology	
  of	
  remotely-­‐sensed	
  soil	
  moisture	
  for	
  NCA	
  
	
  

Data:	
  	
  
1)	
  Soil	
  moisture	
  products	
  from	
  AMSR-­‐E	
  (NASA-­‐DA	
  and	
  LPRM-­‐DA)	
  
2)	
  Open-­‐loop	
  (OL)	
  runs	
  using	
  LIS	
  with	
  NLDAS2	
  forcing	
  without	
  soil	
  moisture	
  data	
  assimila=on	
  
3)	
  Output	
  products	
  including	
  LPRM-­‐DA	
  including	
  Latent	
  and	
  Sensible	
  Heat	
  flux	
  (below),	
  streamflow	
  

Peters-­‐Lidard,	
  C.D,	
  S.V.	
  Kumar,	
  D.M.	
  Mocko,	
  Y.	
  Tian,	
  2011:	
  	
  	
  Es=ma=ng	
  evapotranspira=on	
  with	
  land	
  data	
  
assimila=on	
  systems,	
  Hydrological	
  Processes,	
  25(26),	
  3979-­‐-­‐3992,	
  DOI:	
  10.1002/hyp.8387	
  

Flux	
  Improvements	
  due	
  to	
  AssimilaKon	
  	
  
of	
  AMSR-­‐E	
  soil	
  moisture	
  products	
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Terrestrial Water Storage	
  
Goal:	
  To	
  develop	
  a	
  climatology	
  of	
  terrestrial	
  water	
  storage/groundwater	
  for	
  NCA	
  
	
  

Data:	
  	
  
1)	
  Terrestrial	
  water	
  storage	
  anomalies	
  derived	
  from	
  GRACE	
  
2)	
  Modeled	
  terrestrial	
  water	
  storage	
  to	
  fill	
  period	
  before	
  GRACE,	
  which	
  began	
  delivering	
  data	
  in	
  April,	
  2002	
  
3)	
  Groundwater,	
  soil	
  moisture,	
  and	
  snow	
  water	
  equivalent	
  output	
  from	
  a	
  GRACE	
  data	
  assimila=ng	
  instance	
  of	
  LIS/
Catchment	
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Connections to NCA	
  

•  Author	
  for	
  NCA	
  Water	
  Resources	
  Sector	
  WriKng	
  Team:	
  	
  Peters-­‐Lidard	
  
•  Contacted	
  various	
  NCA	
  Watershed/Regional	
  Analysis	
  team	
  leads:	
  Great	
  Lakes,	
  

Colorado,	
  Columbia,	
  Southeast	
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NCA-­‐LDAS	
  Ini=al	
  Results	
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NCA	
  Regions	
  

10 

Northeast	
  

Southeast	
  and	
  Caribbean	
  

Midwest	
  

Great	
  Plains	
  

Northwest	
  

Southwest	
  

Alaska	
  and	
  Arc=c	
  

Hawaii	
  and	
  Pacific	
  Islands	
  

+	
  Puerto	
  Rico	
  and	
  US	
  Virgin	
  Islands	
  

+	
  Guam,	
  Northern	
  Mariana	
  
Islands,	
  American	
  Samoa	
  and	
  
other	
  minor	
  outlying	
  islands	
  



NCA	
  Biogeographical	
  Cross-­‐Cuts	
  
•  Oceans	
  and	
  marine	
  resources	
  
•  Coastal	
  zone,	
  development,	
  and	
  ecosystems,	
  e.g.,	
  

–  SF	
  Bay	
  Delta	
  
–  Chesapeake	
  Bay	
  
– Gulf	
  Coast	
  

•  Watersheds,	
  e.g.,	
  
– Great	
  Lakes	
  
–  Colorado	
  River	
  
–  Columbia	
  River	
  
– Mississippi	
  River	
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