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Global	  Map	  of	  Forest	  Canopy	  Height	  
(1km	  resolu@on)	  

Simard	  et	  al.	  (Journal	  of	  Geophysical	  Research,	  2011)	  
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Alos/PALSAR	  	  
JAXA	  
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IS	  THE	  NEW	  
LeisureArts	  

The	  project	  documents	  every	  instance	  of	  the	  phrase	  "is	  the	  new"	  encountered	  from	  various	  sources	  in	  2005.	  It	  is	  intended	  to	  map	  
the	  itera@ons	  of	  a	  peculiarly	  common	  marke@ng	  and	  literary	  device.	  	  

hDp://thediagram.com/6_3/leisurearts.html	  
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UAVSAR	  Campaign	  2009-‐2010	  

•  PI:	  Marc	  Simard,	  	  
– Co-‐I’s	  Ralph	  Dubayah,	  ScoD	  Hensley	  

•  Objec@ve:	  
– To	  assess,	  quan@fy	  and	  mi@gate	  the	  impact	  of	  
temporal	  decorrela@on	  on	  the	  retrieval	  of	  canopy	  
height	  from	  polinSAR	  
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Airborne	  and	  Field	  Data	  Collec@on	  	  
UAVSAR	  	  

L-‐band	  polarimetric	  radar	  capable	  
of	  repeat	  pass	  interferometry	  

LVIS	  
Laser	  Vegeta@on	  Imaging	  System	  
Full	  waveform	  lidar	  (25m	  footprint)	  

•  Spa@al	  resolu@on	  
–  UAVSAR:	  ~6m	  
–  LVIS	  ~25m	  

•  Swaths	  
•  UAVSAR	  ~20km	  
•  LVIS	  2km	  (based	  on	  max	  

of	  5o	  look	  for	  vegeta@on)	  
•  Field	  data	  (88	  forest	  plots)	  

•  Tree	  height;	  
•  Trunk	  diameter	  DBH	  
•  Tree	  species	  
•  Crown	  size	  
•  Terrain	  Slopes	  
•  Plot	  height	  and	  biomass	  
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Sites	  
•  Lauren@des,	  Québec	  
•  PenobscoD/Howland,	  

Maine	  
•  BartleD/Hubbard	  Brook,	  

New	  Hampshire	  
•  Sierra	  Nevada,	  Clifornia	  
•  La	  Selva,	  Costa	  Rica	  
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UAVSAR	  Campaign	  2009-‐2010	  
• Test	  Sites	  cover	  a	  wide	  range	  of	  forest	  types	  and	  terrain	  
– New	  Hampshire	  (Temperate)	  
– Maine	  (Temperate)	  
– Québec	  (Temperate	  and	  boreal)	  
– Sierra	  (Temperate	  with	  strong	  eleva@onal	  gradient)	  
– La	  Selva	  	  (Tropical)	  
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Data	  collec@on	  strategy	  
•  UAVSAR	  images	  covered	  transects	  of	  ~100km	  with	  ~20km	  swath	  	  

(Lauren@des	  is	  185km	  long)	  
•  Covered	  boreal,	  temperate	  and	  tropical	  forests	  
•  Large	  diversity	  of	  management	  prac@ces:	  

–  sites	  are	  characterized	  by	  experimental	  forests,	  na@onal	  parks	  and	  
managed	  forests	  (e.g.	  lumber)	  

•  UAVSAR	  flew	  3	  days(5	  in	  tropics)	  over	  a	  period	  of	  about	  2	  weeks.	  	  	  
–  Each	  day,	  UAVSAR	  flew	  4	  @mes	  over	  each	  site.	  
–  Collected	  both	  zero	  and	  65m	  baselines.	  

•  	  Example:	  
–  North	  East	  sites	  flown	  on	  5th,	  7th	  and	  14th	  of	  August	  2009.	  
–  Providing	  4	  temporal	  baslines	  of	  45’,	  2,	  7	  and	  9	  days	  
–  Costa	  Rica:	  January	  29th,	  31st,	  February	  4th,	  6th,	  10th	  2010	  
–  Temporal	  baselines:	  30’	  and	  	  2,	  4,	  6,	  9,	  10	  and	  12	  days	  	  	  
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45’	   2	  days	   7	  days	   9	  days	  σHV	
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It	  is	  precipita@on	  and	  change	  in	  moisture	  rather	  
than	  “@me”	  that	  most	  impacts	  temporal	  
decorrela@on	  on	  temporal	  scales	  of	  days.	  

•  A	  large	  rain	  storm	  on	  the	  acquisi@on	  date	  of	  the	  7th	  causes	  a	  decrease	  of	  the	  inSAR	  correla@on	  with	  pairs	  including	  other	  days.	  
•  Wind	  is	  nearly	  stable	  between	  5	  and	  10km/h.	  
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Temporal	  Decorrela@on	  Experiment	  
Summary	  and	  Conclusion	  

•  Simard,	  M.;	  Hensley,	  S.;	  Lavalle,	  M.;	  Dubayah,	  R.;	  Pinto,	  N.;	  Hopon,	  M.	  An	  Empirical	  Assessment	  of	  Temporal	  
Decorrela@on	  Using	  the	  Uninhabited	  Aerial	  Vehicle	  Synthe@c	  Aperture	  Radar	  over	  Forested	  Landscapes.	  
Remote	  Sens.	  2012,	  4,	  975-‐986.	  

•  M.	  Lavalle,	  M.	  Simard,	  and	  S.	  Hensley,	  “A	  temporal	  decorrela@on	  model	  for	  polarimetric	  radar	  
interferometers,”	  IEEE	  Transac6ons	  on	  Geoscience	  and	  Remote	  Sensing,	  2011	  (online),	  DOI:	  10.1109/TGRS.
2011.2174367.	  	  

•  Pinto,	  N.;	  Simard,	  M.;	  Dubayah,	  R.	  Using	  InSAR	  Coherence	  to	  Map	  Stand	  Age	  in	  a	  Boreal	  Forest.	  Remote	  Sens.	  
2013,	  5,	  42-‐56.	  



Marc.simard@jpl.nasa.gov	  



Marc.simard@jpl.nasa.gov	  



Marc.simard@jpl.nasa.gov	  

A	  Cal/Val	  Super	  Site	  for	  Ac@ve	  Remote	  Sensing	  Plaqorms	  
Réserve	  Faunique	  des	  Lauren@des	  (Québec,	  Canada)	  proposed	  at	  CEOS	  2010	  

•  Lauren@des	  
•  1000m	  eleva@on	  range	  
•  Temperate	  and	  boreal	  forests	  
•  Na@onal	  Parks	  
•  Experimental	  forests	  
•  Large	  scale	  (Governmental)	  lumber	  

management	  
•  Public	  access	  to	  all	  sites	  

•  Data	  
–  UAVSAR,	  ALOS/PALSAR	  
–  repeat-‐pass	  UAVSAR	  (Mul@-‐temporal	  )	  
–  MODIS,	  LANDSAT	  
–  Lidars	  :	  LVIS,	  ICESat/GLAS,	  high	  res.	  

–  Field	  
•  Canopy	  structure	  
•  Weather	  data	  
•  Government/industry	  par@cipa@on	  
•  Stand	  age	  

–  Real	  Time	  Weather	  data	  
–  Accurate	  knowledge	  of	  terrain	  slope	  

•  Missing	  
–  Radarsat	  (requested)	  
–  ENVISAT	  
–  TerraSAR-‐X	  

1000m	  

500m	  

0m	  
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PenobscoD,	  Maine	  
8km	  
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PenobscoD,	  Maine	  
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Lauren@des,	  Québec	  
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PolinSAR	  inversion	  of	  canopy	  Height	  
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UAVSAR	  polinSAR	  vs	  Field	  Height	  
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UAVSAR	  polinSAR	  vs	  Field	  Height	  
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UAVSAR	  polinSAR	  vs	  Field	  Height	  

•  Kz<0.2	  
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Conclusion	  

•  We	  empirically	  es@mated	  the	  impact	  of	  temporal	  
decorrela@on	  on	  interferometric	  coherence	  and	  
iden@fied	  a	  few	  causes	  

•  We	  successfully	  performed	  polinSAR	  inversion	  of	  
canopy	  height	  using	  repeat-‐pass	  UAVSAR	  data	  

•  Future:	  Con@nue	  analysis	  of	  the	  impact	  of	  Kz,	  
ex@nc@on,	  temporal	  decorrela@on	  and	  spa@al	  
resolu@on	  

•  Process	  other	  sites	  	  	  


