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And…	
  but…	
  therefore	
  
Climate	
  change	
  in	
  the	
  ArcOc	
  is	
  unfolding	
  rapidly	
  
AND	
  in	
  tundra	
  this	
  is	
  driving	
  changes	
  in	
  shrub	
  
cover	
  and	
  biomass	
  and	
  thus	
  in	
  albedo...	
  	
  
BUT	
  we	
  need	
  to	
  assess	
  the	
  rates	
  and	
  direcOons	
  of	
  
change	
  and	
  magnitudes	
  of	
  the	
  impacts	
  on	
  
summer	
  albedo…	
  	
  
THEREFORE	
  we	
  will	
  provide	
  10-­‐	
  to	
  15-­‐year	
  
assessments	
  for	
  ~200	
  sites	
  in	
  Alaskan	
  &	
  Canadian	
  
ArcOc	
  tundra,	
  using	
  high	
  resoluOon	
  imagery	
  and	
  
the	
  moderate	
  resoluOon	
  albedo	
  record.	
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Science	
  QuesOons	
  &	
  ObjecOves	
  

•  Tier	
  2	
  Science	
  QuesOons:	
  
– How	
  are	
  flora	
  and	
  fauna	
  responding	
  to	
  changes	
  in	
  
bioOc	
  and	
  abioOc	
  condiOons,	
  and	
  what	
  are	
  the	
  
impacts	
  on	
  ecosystem	
  structure	
  and	
  funcOon?	
  	
  

– How	
  are	
  the	
  magnitudes,	
  fates,	
  and	
  land/
atmosphere	
  exchanges	
  of	
  carbon	
  pools	
  
responding	
  to	
  environmental	
  change,	
  and	
  what	
  
are	
  the	
  biogeochemical	
  mechanisms	
  driving	
  
these	
  changes?	
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Science	
  QuesOons	
  &	
  ObjecOves	
  

	
  Tier	
  2	
  Science	
  ObjecOves:	
  	
  
	
  Flora/Fauna	
  &	
  Ecosystem	
  Dynamics:	
  	
  we	
  will	
  use	
  
high	
  resoluOon	
  mapping	
  over	
  10-­‐	
  to	
  15-­‐year	
  
periods	
  to	
  quanOfy	
  the	
  response	
  of	
  vegetaOon	
  –	
  
and	
  tall	
  shrubs	
  in	
  parOcular	
  –	
  to	
  the	
  changing	
  
ArcOc	
  tundra	
  environment,	
  for	
  a	
  variety	
  sites	
  in	
  N.	
  
Alaska	
  and	
  N.	
  Canada	
  within	
  the	
  ABoVE	
  Study	
  
Domain,	
  with	
  a	
  focus	
  on	
  the	
  impact	
  on	
  tundra	
  
albedo	
  in	
  the	
  summer	
  (when	
  albedo	
  maUers).	
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!

Field	
  and	
  image	
  site	
  locaOons	
  

Field	
  surveys	
  were	
  completed	
  in	
  2010/2011.	
  
CANAPI/high	
  resoluOon	
  imagery:	
  1,039	
  sites.	
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Field	
  Studies	
  

•  Extensive	
  field	
  surveys	
  were	
  effected	
  in	
  2010/2011	
  
•  Data:	
  shrub	
  locaOon,	
  type,	
  size,	
  height.	
  
•  We	
  will	
  leverage	
  the	
  NACP	
  Woody	
  VegetaOon	
  
CharacterisOcs	
  database	
  (1,039	
  sites)	
  as	
  reference;	
  
these	
  CANAPI-­‐based	
  esOmates	
  were	
  calibrated	
  
against	
  field	
  inventory	
  data.	
  

•  No	
  addiOonal	
  ground	
  measurements	
  will	
  be	
  
acquired	
  by	
  this	
  project	
  BUT	
  

•  PotenOal	
  for	
  synergisOc	
  collaboraOons	
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Spaceborne	
  Remote	
  Sensing	
  
•  NGA	
  imagery:	
  QuickBird,	
  GeoEye,	
  
and	
  WorldView	
  are	
  core	
  data,	
  
starOng	
  with	
  available	
  QuickBird	
  
imagery	
  for	
  the	
  2002-­‐2003	
  through	
  
2013-­‐2017.	
  The	
  imagery	
  will	
  be	
  
interpreted	
  using	
  an	
  updated	
  version	
  
of	
  the	
  CANAPI	
  algorithm.	
  

•  Surface	
  albedo	
  esOmates	
  will	
  be	
  
obtained	
  from	
  the	
  MODIS,	
  MISR	
  &	
  
VIIRS	
  records	
  using	
  the	
  MODIS	
  BRDF/
Albedo	
  Product	
  MCD43	
  method.	
  
Screening	
  will	
  also	
  use	
  the	
  MODIS	
  
NDVI/Fire	
  products.	
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CANAPI	
  method	
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Examples	
  of	
  mapping	
  with	
  
Canopy	
  Analysis	
  with	
  PanchromaOc	
  Imagery	
  

(CANAPI)	
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  Airborne	
  Remote	
  Sensing	
  

There	
  are	
  no	
  plans	
  to	
  acquire	
  new	
  imagery	
  from	
  
airborne	
  plaporms;	
  a	
  limited	
  set	
  of	
  photographs	
  
were	
  acquired	
  in	
  an	
  earlier	
  project.	
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GeospaOal	
  Data	
  Products	
  
•  Shrub	
  cover	
  and	
  aboveground	
  biomass	
  esOmates	
  for	
  
~200	
  sites	
  of	
  1km	
  x	
  1	
  km,	
  with	
  high	
  resoluOon	
  maps	
  
(vector/raster);	
  per	
  site	
  albedo	
  trajectories	
  

•  Geographic	
  coverage:	
  Alaskan	
  &	
  Canadian	
  erect	
  dwarf-­‐
shrub	
  and	
  low-­‐shrub	
  ArcOc	
  tundra	
  zones.	
  

•  Data	
  format	
  and	
  projecOon:	
  GeoTIFF	
  (Alaska	
  Albers	
  
Conic	
  projecOon/WGS84);	
  tabular	
  data.	
  

•  Temporal	
  range:	
  2002	
  –	
  2017	
  (and	
  later?)	
  

•  Users:	
  All	
  ABoVE	
  researchers;	
  medium/moderate	
  
remote	
  sensing	
  product	
  validaOon	
  needs;	
  others?	
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Other	
  expected	
  products	
  /	
  outcomes	
  
•  We	
  hope	
  to	
  shed	
  light	
  on	
  how	
  changes	
  in	
  shrub	
  
abundance	
  affect	
  albedo	
  in	
  the	
  summer	
  Ome.	
  
Changes	
  in	
  summer	
  albedo	
  of	
  ArcOc	
  tundra	
  in	
  
the	
  coming	
  decades	
  are	
  potenOally	
  very	
  
important	
  for	
  boundary	
  layer	
  energy	
  exchange	
  
and	
  regional	
  climate.	
  

•  Challenges:	
  	
  
– No	
  field	
  data	
  was	
  acquired	
  for	
  Canadian	
  sites	
  
– We	
  do	
  not	
  yet	
  know	
  where	
  our	
  sites	
  will	
  be	
  (cloud)	
  
– CoordinaOon	
  with	
  other	
  ABoVE	
  projects	
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Other	
  expected	
  products	
  /	
  outcomes	
  

•  The	
  outputs	
  from	
  this	
  research	
  will	
  also	
  
provide	
  informaOon	
  that	
  is	
  relevant	
  to	
  other	
  
important	
  aspects	
  of	
  ArcOc	
  tundra	
  that	
  are	
  
affected	
  by	
  changes	
  in	
  shrub	
  abundance	
  ,e.g.,	
  
an	
  increased	
  probability	
  of	
  more	
  extensive	
  
and	
  severe	
  wildfires,	
  changes	
  in	
  hydrology,	
  
permafrost,	
  and	
  the	
  snowpack;	
  and	
  changes	
  
to	
  wildlife	
  distribuOons.	
  	
  

•  Synergies:	
  airborne	
  imaging;	
  NISAR?	
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Thank	
  You!	
  

16	
  


