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LPV	
  Objec6ves	
  

1.  To	
  foster	
  and	
  coordinate	
  quan/ta/ve	
  valida/on	
  of	
  higher	
  level	
  global	
  
land	
  products	
  derived	
  from	
  remotely	
  sensed	
  data,	
  in	
  a	
  traceable	
  way,	
  
and	
  to	
  relay	
  results	
  so	
  they	
  are	
  relevant	
  to	
  users.	
  
ACROSS	
  product	
  intercomparison	
  and	
  valida/on!!	
  

2.  To	
  increase	
  the	
  quality	
  and	
  efficiency	
  of	
  global	
  satellite	
  product	
  
valida6on	
  by	
  developing	
  and	
  promo6ng	
  interna/onal	
  standards	
  and	
  
protocols	
  for	
  

•  Field	
  sampling	
  
•  Scaling	
  techniques	
  
•  Accuracy	
  repor/ng	
  
•  Data	
  and	
  informa/on	
  exchange	
  
	
  	
  

3.  To	
  provide	
  feedback	
  to	
  interna/onal	
  structures	
  for	
  
•  Requirements	
  on	
  product	
  accuracy	
  and	
  quality	
  assurance	
  
•  Terrestrial	
  ECV	
  measurement	
  standards	
  	
  
•  Defini6ons	
  for	
  future	
  missions	
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1.	
  Foster	
  and	
  Coordinate	
  Quan6ta6ve	
  
Valida6on...	
  

•  LPV	
  sub-­‐group	
  level	
  
–  Wiki	
  for	
  internal	
  documents	
  
–  Telecon,	
  1st	
  Tuesday	
  every	
  2nd	
  month	
  with	
  minutes	
  
–  LPV	
  sub-­‐group	
  mee6ngs	
  re-­‐established	
  
	
  	
  	
  	
  	
  	
  -­‐>	
  Frasca6,	
  Jan	
  2014	
  
	
  	
  	
  	
  	
  	
  Update	
  of	
  valida6on	
  stage	
  and	
  exchange	
  on	
  valida6on	
  methods	
  
	
  	
  	
  	
  	
  	
  Output:	
  Update	
  of	
  website,	
  review	
  paper	
  on	
  ECV	
  valida6on	
  stage	
  

•  Focus	
  Areas	
  –	
  product-­‐specific	
  valida6on	
  workshops	
  	
  
–  Soil	
  Moisture	
  –	
  July	
  2014	
  
–  Land	
  cover	
  and	
  Fire	
  –	
  July	
  2014	
  
–  FAPAR	
  –	
  January	
  2014	
  
	
  

	
  
•  Interna6onally	
  –	
  chairs	
  and	
  focus	
  area	
  co-­‐leads	
  ac6vely	
  

involved	
  in	
  projects,	
  workshops,	
  interna6onal	
  ac6vi6es. 4 



...	
  and	
  Relay	
  Results	
  to	
  Users	
  

•  Interna6onal	
  mee6ngs	
  
–  AGU	
  2012	
  -­‐	
  2	
  oral,	
  1	
  poster	
  session	
  on	
  valida6on	
  
–  Watch	
  out	
  for	
  valida6on	
  session	
  at	
  AGU	
  2014,	
  EGU	
  2015!!	
  

•  LPV	
  website	
  h_p://lpvs.gsfc.nasa.gov/	
  	
  
Currently	
  upda6ng	
  with	
  standard	
  structure	
  across	
  variables	
  
–  Names	
  of	
  focus	
  area	
  co-­‐leads	
  
–  Defini6on	
  of	
  variable,	
  unit	
  
–  CEOS	
  LPV	
  valida6on	
  stage	
  
–  Valida6on	
  good	
  prac6ce	
  document	
  
–  Reference	
  data	
  sets	
  
–  Intercomparison	
  and	
  valida6on	
  references	
  
–  Interna6onal	
  contribu6ons	
  (GCOS,	
  GOFC-­‐GOLD,	
  ISMN,	
  etc…)	
  

•  Emailing	
  lists	
  for	
  each	
  focus	
  area	
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h_p://lpvs.gsfc.nasa.gov/	
  



LPV	
  Work	
  Flow	
  –	
  Product	
  Specific!	
  

1.  Good	
  prac6ce	
  protocols	
  
–  Product	
  defini6ons	
  
–  Intercomparison	
  guides	
  (eg.	
  

spa6al,	
  temporal	
  resolu6on	
  of	
  
different	
  products,	
  metrices,	
  
repor6ng)	
  

–  Valida6on	
  guide	
  (eg.	
  spa6al	
  
sampling	
  of	
  in	
  situ	
  data,	
  
heterogeneity	
  tests)	
  

2.  Iden6fica6on	
  of	
  (in	
  situ)	
  
reference	
  data	
  sets	
  

3.  Online	
  plaeorm(s)	
  with	
  
standardized	
  output	
  for	
  
intercomparison	
  and	
  valida6on	
  

4.  Evaluate	
  and	
  develop	
  *new*	
  
valida6on	
  methods	
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User community 

International  
structures 

Experts 

In situ networks 



LAI	
  Valida6on	
  Good	
  Prac6ces	
  Version	
  2	
  

•  Printed	
  version	
  
•  Online	
  version	
  on	
  LPV	
  

website	
  
•  Reviewer	
  comments	
  and	
  

responses	
  on	
  LPV	
  website	
  
•  Living	
  document	
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Iden6fica6on	
  of	
  (in	
  situ)	
  reference	
  data	
  and	
  sites	
  
•  Genera6on	
  of	
  reference	
  data	
  (‘golden	
  standard’)	
  

Example	
  land	
  cover:	
  Global	
  reference	
  database,	
  joint	
  effort	
  
by	
  USGS/Boston	
  U/GOFC-­‐GOLD,	
  500	
  sites	
  world-­‐wide	
  
mapped	
  with	
  very	
  high	
  resolu6on	
  images)	
  

•  Collabora6on	
  with	
  in	
  situ	
  networks	
  	
  
Example	
  albedo:	
  NEON,	
  BSRN,	
  FLUXNET,	
  TERN	
  
-­‐>	
  Test	
  spa6al	
  representa6veness	
  of	
  in	
  situ	
  measurements	
  for	
  
satellite	
  spa6al	
  resolu6on	
  	
  
Example	
  Albedo:	
  analysis	
  of	
  spa6al	
  represena6veness	
  of	
  
tower	
  based	
  albedometers	
  

•  New	
  approaches	
  -­‐	
  supersites	
  with	
  fully	
  characterized	
  
vegeta6on	
  to	
  test	
  algorithms	
  and	
  products?	
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OLIVE	
  –	
  Online	
  Valida6on	
  Exercise	
  (CEOS	
  Cal/Val	
  
Portal)	
  

Weiss et al., Remote Sensing, 2014 



Seasonal variation (Aug, Sep, Oct 2000) in 
Landsat values (Bartlett Experimental 
Forest tower, Bartlett, NH (mixed forest) 

Variation in Landsat values over time (2007, 2008, 
2009) due to clearcuts in the areas surrounding 
Howland Experimental Forest west tower, Howland, ME 

Harvard Forest 10/08/2010 

Spatially 
Representative 
Sites 

Courtesy 
C. Schaaf 
UMASS 



Duke	
  Forest	
  Open	
  Field 

 
Courtesy 
C. Schaaf 
UMASS 



Albedometer Tower Spatial Representativeness Test 

▸  Over 100 sites globally tested for leaf-on and leaf-off 
conditions 



Gobabeb	
  Namibia	
  –	
  Poten6al	
  RadCalNet?	
  

•  Gobabeb	
  not	
  tested	
  for	
  representa6veness	
  yet!	
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Summary	
  of	
  Reflectance	
  and	
  Albedo	
  Valida6on	
  
-­‐>	
  MODIS	
  albedo	
  assessed	
  regularly	
  at	
  about	
  40	
  sites	
  globally	
  (min.	
  height	
  of	
  
albedometer	
  5m	
  above	
  vegeta6on	
  canopy),	
  Albedo	
  products	
  valida6on	
  stage	
  2	
  (-­‐3),	
  
accuracy	
  5-­‐10%	
  (MODIS),	
  agreement	
  between	
  products	
  around	
  5%	
  for	
  most	
  
condi6ons	
  
-­‐>	
  Largest	
  uncertain6es:	
  shoulder	
  seasons,	
  high	
  SZA,	
  high	
  terrain,	
  ephemeral	
  snow,	
  
snow	
  varia6ons,	
  ice	
  (mostly	
  not	
  done),	
  coastal	
  areas	
  
	
  
•  Schaepman-­‐Strub,	
  G.,	
  et	
  al.,	
  Reflectance	
  quan66es	
  in	
  op6cal	
  remote	
  sensing	
  –	
  

Defini6ons	
  and	
  case	
  studies,	
  RSE,	
  2006.	
  
•  Román,	
  M.	
  O.,	
  et	
  al.,	
  The	
  MODIS	
  (Collec6on	
  V005)	
  BRDF/albedo	
  product:	
  

Assessment	
  of	
  spa6al	
  representa6veness	
  over	
  forested	
  landscapes,	
  RSE,	
  113,	
  
2476-­‐2498,	
  2009.	
  

•  Román,M.	
  O.,	
  et	
  al.,	
  Variability	
  in	
  surface	
  BRDF	
  at	
  different	
  spa6al	
  scales	
  (30	
  m	
  -­‐	
  
500	
  m)	
  over	
  a	
  mixed	
  agricultural	
  landscape	
  as	
  retrieved	
  from	
  airborne	
  and	
  satellite	
  
spectral	
  measurements	
  ,	
  RSE,	
  115,	
  2184-­‐2203,	
  2011.	
  

•  Cescau,	
  A.,	
  et	
  al.,	
  Intercomparison	
  of	
  MODIS	
  albedo	
  retrievals	
  and	
  in	
  situ	
  
measurements	
  across	
  the	
  global	
  FLUXNET	
  network,	
  RSE,	
  121,	
  323-­‐334,	
  2012.	
  

•  Román,M.	
  O.,	
  et	
  al.,	
  Use	
  of	
  In	
  Situ	
  and	
  Airborne	
  Mul6angle	
  Data	
  to	
  Assess	
  MODIS-­‐	
  
and	
  Landsat-­‐Based	
  Es6mates	
  of	
  Direc6onal	
  Reflectance	
  and	
  Albedo	
  TGRS,	
  51(3),	
  
1393-­‐1404,	
  10.1109/TGRS.2013.2243457,	
  2013.	
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Assign	
  Product	
  Valida6on	
  Stage	
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Stage 1  Product accuracy is assessed from a small (typically < 30) set of 
locations and time periods by comparison with in situ or other 
suitable reference data. 

Stage 2 Product accuracy is estimated over a significant set of locations 
and time periods by comparison with reference in situ or other 
suitable reference data. Spatial and temporal consistency of the 
product with similar products has been evaluated over globally 
representative locations and time periods. Results are published in 
the peer-reviewed literature. 

Stage 3 Uncertainties in the product and its associated structure are well 
quantified from comparison with in situ or other suitable reference 
data. Spatial and temporal consistency of the product with similar 
products has been evaluated over globally representative locations 
and time periods. Uncertainties are characterized in a statistically 
robust way over multiple locations and time periods representing 
global conditions. Results are published in the peer-reviewed 
literature. 

Stage 4 Validation results for stage 3 are systematically updated when 
new product versions are released and as the time-series 
expands.  

Most products currently at stage (1-) 2 (-3)! 



3.	
  Provide	
  Feedback	
  to	
  Interna6onal	
  Structures	
  

1.  CEOS	
  response	
  to	
  GCOS	
  implementa6on	
  plans	
  (ie.	
  IP-­‐10	
  
and	
  following)	
  	
  

2.  Contribu6ons	
  to	
  GCOS	
  Terrestrial	
  Observa6on	
  Panel	
  
-­‐>	
  5	
  co-­‐leads	
  contribute	
  to	
  ECV	
  repor6ng	
  

3.  Future	
  collabora6on	
  with	
  QA4ECV?	
  
4.  Future	
  collabora6on	
  with	
  GEO	
  (eg.	
  Land	
  cover)?	
  



Thank	
  you!	
  
ESA,	
  NASA	
  
USGS,	
  USDA	
  
NR	
  Canada	
  
Chinese	
  Academy	
  of	
  Sciences	
  	
  
University	
  of	
  Zurich	
  

University	
  of	
  Massachusse_s	
  
Boston	
  University	
  
University	
  of	
  Montana	
  
	
  
	
  
University	
  of	
  Southampton	
  
Wageningen	
  University	
  
JRC	
  
Vienna	
  University	
  of	
  Technology	
  
University	
  of	
  Valencia	
  
University	
  of	
  Alberta	
  
University	
  of	
  Leicester	
  
University	
  of	
  Maryland	
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