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Webinar:	  Land	  Cover	  Maps	  for	  Fire	  
&	  Land	  Management

Matthew	  Lucas	  – UHM	  NREM
Thursday,	  November	  9,	  2017

2:00	  PM 3:00	  PM



Overview
• Context	  Land	  Cover	  
• Overview	  of	  available	  vegetation	  and	  land	  cover	  GIS	  
products	  for	  Hawaii	  and	  the	  US-‐Affiliated	  Pacific	  Islands
– Benefits,	  attributes	  and	  intended	  uses	  of	  these	  products
– Where	  you	  can	  access	  these	  products

• Introduction	  of	  a	  newly-‐developed,	  dynamic	  frational
land	  cover	  product	  for	  Hawaii	  
– Identification	  of	  possible	  areas	  and	  rates	  of	  land	  cover	  
change	  that	  has	  occurred	  since	  2000.

• Potential	  application	  of	  land	  cover	  products	  
• Discussion	  on	  the	  land	  cover	  product	  applications	  and	  
interfaces



What	  we	  are	  not talking	  about	  (mostly)…

• National or	  global data
• New	  and	  historical	  satellite	  or	  aerial	  imagery
• PhoDAR or	  LiDAR	  point	  clouds
• Species	  ranges	  or	  location	  data
• Spatial	  climate data
• Fire	  &	  disturbance	  data
• Zoning,	  planning	  or	  land	  use	  data



• What	  is	  land	  cover?	  And	  why	  is	  it	  important?	  
Land	  cover	  is	  the	  types	  of	  features	  that	  cover	  
the	  surface	  of	  the	  Earth

• What	  is	  the	  difference	  between	  land	  cover	  
and	  land	  use? Land	  cover captures	  the	  
physical	  state	  of	  land	  resources.	  Land	  use	  
denotes	  how	  the	  land	  is	  being	  used.
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USGS	  The	  National	  Gap	  Analysis	  (GAP)

“GAP	  works	  to	  ensure	  that	  common	  species	  – those	  that	  are	  not	  officially	  
endangered	  – remain	  common	  by	  identifying	  those	  species	  and	  plant	  
communities	  that	  are	  not	  adequately	  represented	  in	  existing	  conservation	  
lands.”



Land	  Cover	  Data	  Products:
HI	  GAP	  analysis

• Attributes
• Main	  Hawaiian	  Islands
• 2001	  
• LANDSAT
• 48+	  Ecological	  Based	  Cover	  Classes
• 30m	  resolution	  

• Intended	  Uses:
• Ecological	  Mapping	  &	  Conservation	  Planning

• Benefits:	  
• Ecologically	  Relevant	  &	  Widely	  Used	  

• Limitations:
• Only	  one	  time-‐step	  &	  17	  years	  old

• Data	  Access:
• Online	  Viewer	  and	  Download
https://gapanalysis.usgs.gov/gaplandcover



https://gis1.usgs.gov/csas/gap/viewer/land_cover/Map.aspx



LANDFIRE	  – Landscape	  Fire	  and	  Resource	  Management

“LF's	  mission	  is	  to	  provide	  agency	  leaders	  and	  managers	  with	  a	  common	  "all-‐
lands"	  data	  set	  of	  vegetation	  and	  wildland	  fire/fuels	  information	  for	  strategic	  fire	  
and	  resource	  management	  planning	  and	  analysis.”



Land	  Cover	  Data	  Products:
HI	  LANDFIRE

• Attributes
• Main	  Hawaiian	  Islands,	  American	  Samoa,	  Guam,	  CNMI,	  FSM,	  Palau	  &	  Marshall	  

Islands
• 2001,08,12,14
• Mostly	  LANDSAT	  Data	  with	  fire/change	  additions
• 25+	  Vegetation	  &	  Fuels	  Based	  %	  Cover	  Classes
• 30m	  resolution	  

• Intended	  Uses:
• Fire	  and	  disturbance	  mapping,	  management,	  &	  modeling

• Benefits:	  
• Several	  time	  steps,	  most	  coverage	  for	  US	  affiliated	  islands,	  widely	  used,	  made	  

for	  land	  &	  fire	  MGMT,	  built	  to	  plug	  into	  fire	  models
• Limitations:

• Opportunistic	  change	  and	  assumed	  fire/change	  outcomes	  
(strong	  and	  rapid	  change)

• Data	  Access:
• Online	  Viewer	  and	  Download
https://www.landfire.gov/index.php





Land	  Cover	  Data	  Products:
HI	  LANDFIRE





The	  Gap	  Analysis	  Program	  has	  been	  working	  directly	  
with	  LANDFIRE	  for	  several	  years	  to	  develop	  a	  strategy	  
toward	  a	  2016	  remap	  of	  the	  vegetation	  for	  the	  nation.	  	  
Once	  the	  remap	  is	  completed,	  the	  biennial	  updates	  
will	  provide	  a	  time	  series of	  detailed	  vegetation	  data	  
that	  will	  allow	  for	  analysis	  of	  vegetation	  changes	  over	  
time,	  a	  valuable	  resource	  for	  studies	  on	  global	  climate	  
change,	  fire	  dynamics,	  and	  wildlife	  management.	  

NEWS!



CCAP	  – Coastal	  Change	  Analysis	  Program

C-‐CAP	  land	  cover	  data	  and	  maps	  cover	  intertidal	  areas,	  wetlands,	  and	  adjacent	  uplands.	  
NOAA	  makes	  more	  detailed	  distinctions	  between	  wetland	  categories,	  such	  as	  estuarine	  
(salt)	  vs.	  palustrine	  (freshwater)	  wetlands.	  C-‐CAP	  is	  considered	  the	  coastal	  expression	  of	  
the	  	  national	  database.	  Updated	  every	  five	  years	  allows	  for	  comparing	  years	  allows	  	  CCAP	  
to	  document	  land	  cover	  changes	  over	  time.	  



Land	  Cover	  Data	  Products:
NOAA	  CCAP

• Attributes
• Main	  Hawaiian	  Islands,	  American	  Samoa,	  Guam,	  CNMI
• 1946	  (CNMI)	  1992,	  2001,	  2005,	  2010	  
• LANDSAT,	  QuickBird™,	  WorldView™
• 25+	  Cover	  Classes	  with	  Wetland	  Vegetation	  Focus	  
• 30m	  resolution	  
• 2.5m	  high	  resolution	  (2005-‐2010)
• Change	  Highlighted	  and	  available	  

• Intended	  Uses:
• Coastal	  Change	  and	  hydrological	  wetland	  /	  coastal	  mapping	  

• Benefits:	  
• Several	  time	  steps,	  widely	  used	  for	  urban	  /	  coastal	  /	  wetland	  change

• Limitations:
• Change	  focused	  on	  coastal	  areas	  with	  most	  impacts	  being	  estuary	  focussed

• Data	  Access:
Info:	  https://coast.noaa.gov/digitalcoast/data/ccapregional.html
Online:	  https://coast.noaa.gov/ccapatlas/
Download:	  https://coast.noaa.gov/ccapftp









Unmixed	  Fractional	  Cover	  

Unmixed	  fractional	  cover	  project	  has	  produced	  statewide	  annual	  maps	  from	  1999	  to	  2016	  
of	  proportional	  percent	  cover	  of	  forest,	  grass	  and	  bare	  earth,	  from	  archived	  LANDSAT	  
imagery.	  Change	  detection	  was	  preformed	  using	  statistical	  trend	  analysis	  and	  was	  used	  to	  
evaluate	  statewide	  extent,	  rates,	  and	  outcomes	  of	  land	  cover	  change	  intended	  to	  be	  
attributed	  to	  a	  spatial	  land	  management	  history.



Land	  Cover	  Data	  Products:
Unmixed	  Fractional	  Cover	  

• Attributes
• Main	  Hawaiian	  Islands
• Annual	  1999	  -‐2016	  
• LANDSAT
• 3	  Proportional	  %	  Cover	  Classes	  

– Grass/Fine	  Veg	  :	  Forest/Woody/Coarse	  Veg	  :	  Bare/Un-‐Veg
• 30m	  resolution	  (sub	  – pixel)
• Change	  Detection	  with	  Rates,	  Extent,	  and	  Trajectory

• Intended	  Uses:
• Land	  Use	  and	  Management	  Cover	  Outcomes

• Benefits:	  
• 16	  Annual	  Steps,	  Sub-‐Pixel,	  Transition	  Rates,	  Statistical	  Trend	  Approach

• Limitations:
• Still	  in	  BETA	  testing	  &	  Lacks	  details	  on	  species	  composition

• Data	  Access:
• Download	  and	  View:	  2018	  Release!
• EMAIL:	  mplucas@hawaii.edu
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Cloud Based + Colocated Data + Super Computer Computation 

> 200 public datasets Entire LANDSAT collection Prebuilt Prebuilt Algorithms > 5 petabytes of data
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Spectral	  Unmixing	  	  -‐ Returns	  sub-‐pixel	  proportional	  
estimates	  of	  each	  endmember	  (class)

Need	  a	  method	  for	  estimating	  past	  &	  current	  amounts	  of	  
vegetation/cover	  to	  statistically	  quantify	  change

REFpix=	  (Proportionx*REFx)+(Proportiony*REFy)+(Proportionz*REFz)





Where is change occurring?

Change	  TO	  
ie:	  Gain	  (+	  slope)



Change	  TO	  
ie:	  Gain	  (+	  slope)

? Woody	  Gain:
Grass	  to	  Woody
Restoration

?
Woody	  Gain:
Grass	  to	  Woody
Invasive	  Gorse

?
Woody	  Gain:
Grass	  to	  Woody
Plantation	  Forestry

?

?

?

?

Grass	  increase:
Rural	  Development

Woody	  Gain:
Invasive	  Trees

?

Grass	  increase:
Woody	  to	  Grass
Fire

Bare	  increase:
Lava	  Flows

Grass	  increase:
Bare	  to	  Grass
Invasive	  Grass

Where is change occurring?



? Woody	  Gain:
Grass	  to	  Woody
Restoration

?
Woody	  Gain:
Grass	  to	  Woody
Invasive	  Species

?

?

?

Grass	  increase:
Abandon	  Ag

Bare	  increase:
Exposure

Grass	  increase:
Abandon	  Ag

Change	  TO	  
ie:	  Gain	  (+	  slope) ?

Woody	  Gain:
Grass	  to	  Woody
Introduced	  Pine

Statewide	  Land	  Cover	  Transitions

https://code.earthengine.google.com/
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Land	  Cover	  Potential	  Applications:	  Maps



Land	  Cover	  Potential	  Applications:
Fuels	  Mapping



Land	  Cover	  Potential	  Applications:	  
Area	  Calculation





Land	  Cover	  Potential	  Applications:	  
Fractional	  Cover	  Assessment	  



Discussion

• Input	  on	  the	  best	  land	  cover	  product	  applications

• Interfaces	  for	  different	  management	  uses	  

• Comments	  or	  knowledge	  about	  LC	  products




