
Peter	  C.	  Griffith	  
Carbon	  Cycle	  &	  Ecosystems	  Office	  
NASA	  Goddard	  Space	  Flight	  Center	  

NASA Update to Unidata	  

May	  14,	  2013 





Sequestration 

Sequestration 





Visible	  Infrared	  Imaging	  Radiometer	  Suite	  (VIIRS)	  
•  MODIS	  Con;nuity	  –	  Long	  Term	  Data	  Record	  

•  Priority	  TE	  Products	  	  from	  VIIRS	  	  	  
–  Ac;ve	  Fires	  
–  Surface	  Albedo	  
–  Land	  surface	  temperature	  

–  Surface	  type	  	  
–  Vegeta;on	  index	  
(Vegeta;on	  Phenology,	  Land	  Cover	  and	  Change,	  
Disturbance)	  

Suomi	  NPP	  Launched	  Oct	  28	  2011	  
JPSS-‐1	  planned	  for	  launch	  in	  2017	  



LDCM First Light Image (Ft Collins, CO, 
March 18, 2013) 

TIRS 12.0 µm brightness temperature, Saudi 
Arabia Irrigated Crops 



•  OCO-‐2	  is	  the	  first	  NASA	  mission	  designed	  to	  make	  space-‐based	  measurements	  of	  atmospheric	  
carbon	  dioxide	  (CO2)	  with	  the	  precision,	  coverage,	  and	  resolu;on	  needed	  to:	  

–  Quan;fy	  CO2	  emissions	  on	  the	  scale	  of	  a	  large	  U.S.	  state	  or	  average-‐sized	  country	  

–  Find	  the	  natural	  “sinks”	  that	  are	  absorbing	  over	  half	  of	  the	  CO2	  emi\ed	  by	  human	  ac;vi;es	  

•  To	  accomplish	  these	  objec;ves,	  OCO-‐2	  will:	  	  

OrbiFng	  Carbon	  Observatory	  (OCO-‐2)	  	  
Key	  Science	  ObjecFves	  

•  Retrieve	  varia;ons	  in	  the	  
column	  averaged	  CO2	  dry	  
air	  mole	  frac4on,	  XCO2	  
over	  the	  sunlit	  
hemisphere	  

•  Record	  spectra	  of	  CO2	  
&	  O2	  absorp;on	  in	  
reflected	  sunlight	  

•  Validate	  measurements	  to	  
ensure	  XCO2	  accuracy	  of	  1	  -‐	  2	  
ppm	  (0.3	  -‐	  0.5%)	  
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•  Key	  SMAP	  science	  objec;ves	  from	  the	  DS:	  
–  Improve	  understanding	  of	  processes	  linking	  terrestrial	  water,	  carbon	  &	  energy	  cycles;	  	  
–  Quan;fy	  net	  carbon	  flux	  in	  boreal	  landscapes	  

•  Planned	  SMAP	  global	  products	  relevant	  to	  carbon	  &	  ecosystems:	  
–  Landscape	  freeze-‐thaw	  (FT)	  state	  dynamics;	  
–  Surface	  &	  root	  zone	  soil	  moisture	  (SM)	  from	  Model-‐data	  assimila;on;	  	  
–  Net	  ecosystem	  CO2	  exchange	  (NEE),	  component	  carbon	  fluxes	  (GPP,	  Reco)	  &	  underlying	  

environmental	  (FT	  &	  SM)	  constraints	  from	  satellite	  data-‐driven	  carbon	  (L4_C)	  model	  outputs;	  

Soil	  Moisture	  AcFve-‐Passive	  (SMAP)	  	  
Key	  Science	  ObjecFves	  

L4_C Product Example FT Product Example 
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•  What	  processes,	  interac;ons,	  and	  feedbacks	  control	  the	  vulnerability	  of	  Arc;c	  
and	  boreal	  ecosystems	  and	  landscapes	  to	  structural	  and	  func;onal	  changes	  in	  a	  
changing	  Earth	  system?	  

•  How	  are	  people	  at	  local,	  regional,	  na;onal,	  and	  global	  scales	  being	  affected	  by	  
and	  responding	  to	  these	  changes?	  

•  How	  do	  changes	  to	  terrestrial	  processes	  in	  the	  ABR	  alter	  inputs	  to	  adjacent	  
oceans?	  

•  How	  do	  changes	  to	  terrestrial	  processes	  in	  ABR	  alter	  climate	  through	  exchanges	  
of	  energy,	  water,	  gases,	  and	  par;culate	  ma\er	  between	  the	  land	  surface	  and	  
troposphere?	  

How vulnerable and resilient are ecosystems and society to environmental change in 
Arctic and boreal regions? 

ESIP Earth Science Collaboratory case study of data discovery and management for 
ABoVE using RAMADDA approved and underway. 


