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The	  Challenge	  of	  Community	  Lidar	  data	  
•  Large	  data	  volumes	  (terabytes):	  
–  Billions	  of	  points	  per	  dataset	  
– Many	  data	  products	  (points	  &	  grids)	  

•  Large	  user	  community	  with	  variable	  needs	  and	  levels	  
of	  sophis?ca?on.	  	  

•  Targeted,	  small	  area	  (100s	  of	  km2),	  collec?ons	  are	  
common.	  

Clearinghouse	  for	  public	  domain	  Lidar	  data	  does	  not	  exist.	  



Lidar	  in	  the	  US	  



Lidar	  in	  the	  US	  -‐	  Data	  Access	  



•  Online	  access	  to	  LiDAR	  varies	  significantly:	  
–  High-‐end:	  Interac?ve	  systems	  offering	  access	  to	  point	  cloud	  
data	  (user	  defined	  areas)	  +	  tools	  to	  generate	  custom	  products	  
•  DEMs,	  contours,	  browse	  images/Google	  Earth	  files)	  

–  Interac?ve	  maps	  (web	  or	  Google	  Earth-‐based)	  serving	  ?led	  
DEMs	  or	  LAS	  ?les	  

–  Basic:	  FTP	  servers	  offering	  ?led	  data	  
	  
•  File	  formats	  (pts	  &	  grids)	  vary	  by	  source	  

–  Points:	  	  
•  ASCII	  formats	  (.xyz,	  .txt)	  or	  LAS	  binary	  (.las)	  

–  DEMs	  in	  various	  GIS-‐compa?ble	  formats:	  
•  ASCII	  grids	  (.asc),	  	  ESRI	  binary	  (Arc/INFO)	  grids,	  .grd,	  .flt,	  GeoTIFF	  

•  Central	  clearinghouse	  for	  na?onal	  public	  domain	  LiDAR	  
data	  does	  not	  exist.	  



All	  Lidar	  Not	  Equal	  

Return	  Density:	  	  
0.25	  to	  >	  8	  meters2	  
(200	  -‐	  35	  cm	  pulse	  spacing)	  
	  
	  
	  
	  
Other	  Factors:	  
•  Collec?on	  parameters	  

•  Processing	  

•  Metadata!	  
	  

Ian	  Madin,	  DOGAMI	  

1.2	  pulses/m2	  (0.91m	  post	  spacing)	  

8.0	  pulses/m2	  (0.35m	  post	  spacing)	  



hcp://www.opentopography.org/index.php/resources/links	  



hcp://www.opentopography.org/	  

-‐ 	  Mostly	  ac?ve	  faults	  (and	  associated	  
landforms)	  in	  western	  US	  
-‐ point	  cloud,	  custom	  products	  (DEMs),	  
standard	  DEMs,	  Google	  Earth	  hillshades	  
-‐ 	  Other	  resources	  including	  tutorials,	  short	  
course	  materials,	  links,	  etc.	  



NOAA	  Digital	  Coasts:	  	  
hcp://www.csc.noaa.gov/digitalcoast/index.html	  

-‐	  Mostly	  coastal	  data	  	  
-‐ -‐	  includes	  OR	  point	  cloud	  

-‐ 	  Repeat	  surveys	  
-‐ 	  point	  cloud,	  custom	  products	  
(DEMs	  &	  contours)	  
-‐ 	  User	  defined	  projec?on	  (inc.	  
datums	  &	  units)	  	  



hcp://lidar.cr.usgs.gov/LIDAR_Viewer/	  

-‐ 	  LAS	  binary	  point	  cloud	  data	  in	  ?le	  format	  only	  
-‐ 	  Ogen	  unclassified	  
-‐ 	  Large	  amount	  of	  data,	  although	  ogen	  available	  in	  other	  
formats	  elsewhere	  (e.g.	  via	  state	  data	  portals)	  
-‐ 	  Bare	  earth	  data	  in	  CLICK	  becomes	  1/9	  arc	  second	  (~3m)	  DEM	  
data	  in	  NED.	  
-‐ 	  Excellent	  LiDAR	  discussion	  forum	  also	  hosted	  by	  CLICK	  



hcp://calm.geo.berkeley.edu/ncalm/ddc.html	  

-‐ 	  Google	  Earth-‐based	  (download	  KML	  file)	  
-‐ 	  DEMs	  delivered	  in	  ?les	  	  
-‐ 	  ESRI	  Arc/INFO	  grids	  



hcp://pugetsoundlidar.ess.washington.edu/	  

-‐ 	  Lots	  of	  data	  for	  w.	  
Washington	  
-‐ 	  DEMs,	  ASCII	  point	  
clouds,	  hillshade	  
images,	  contours	  
-‐ 	  clickable	  maps	  and	  
FTP	  



hcp://ngom.usgs.gov/dsp/	  

-‐ 	  Coastal	  and	  Na?onal	  Park/Monument	  emphasis	  
-‐ 	  Collected	  with	  Experimental	  Advanced	  Airborne	  
Research	  Lidar	  (EAARL)	  
-‐ 	  DEMs,	  point	  clouds,	  hillshade	  images,	  Google	  Earth	  
overlays	  
-‐ 	  links	  to	  USGS	  OFR	  and	  Data	  series	  
-‐ 	  Data	  not	  in	  CLICK…	  



State	  Data	  Collec?ons:	  	  
State	  collec?ons	  with	  some	  form	  of	  data	  online	  (list	  may	  be	  incomplete	  –	  

if	  you	  know	  of	  others	  let	  me	  know):	  
•  Idaho	  -‐	  hcp://inside.uidaho.edu/geodata/LiDAR/	  
•  Iowa	  -‐	  hcp://www.geotree.uni.edu/lidarProject.aspx	  
•  Lousiana	  -‐	  hcp://atlas.lsu.edu/lidar/	  
•  North	  Carolina	  -‐	  hcp://www.ncfloodmaps.com/	  
•  Ohio	  -‐	  hcp://ogrip.oit.ohio.gov/ProjectsIni?a?ves/

StatewideImagery.aspx	  
•  Oregon	  -‐	  hcp://www.oregongeology.org/sub/projects/olc/default.htm	  
•  Pennsylvania	  -‐	  hcp://www.dcnr.state.pa.us/topogeo/pamap/

eleva?on.aspx	  
•  Utah	  -‐	  hcp://gis.utah.gov/eleva?on-‐terrain-‐data/2-‐meter-‐bare-‐earth-‐

lidar	  
	  
List	  with	  URLs	  updated	  as	  I	  encounter	  new	  data	  sources	  at:	  	  
hcp://www.opentopography.org/index.php/resources/links	  
	  



hcp://www.oregongeology.org/interac?vemaps/lidardataviewer/	  

hcp://www.opentopography.org/kml/	  

Interac?ve	  hillshade	  
viewers:	  
-‐ 	  Web	  map	  or	  Google	  
Earth	  based	  
-‐ 	  Make	  the	  data	  easy	  
to	  access	  without	  GIS	  
skills	  
-‐ 	  Excellent	  resource	  
for	  educa?on	  



•  NSF	  Facility:	  3	  yr	  support	  in	  2009	  (funding	  via	  EAR	  IF	  and	  OCI)	  
–  SDSC	  &	  ASU	  
–  Related	  research	  projects	  from	  NASA	  ROSES,	  NSF	  SI2	  (CyberGIS),	  and	  

NSF	  CluE	  

•  Increase	  the	  amount	  of	  Earth	  science-‐oriented	  LiDAR	  available	  online	  

•  Enhanced	  web-‐based	  processing	  capabili?es,	  with	  a	  focus	  on	  
computa?onally	  intensive	  tasks	  (leveraging	  SDSC	  resources).	  

•  Community	  support:	  
–  Sogware	  	  
–  Tutorials	  and	  short	  courses	  
–  Educa?on,	  outreach,	  social	  networking	  



OpenTopography	  as	  Gateway	  

CZO,	  NEON,	  etc	  

Community  
Support Cloud,	  waveform	  



Airborne	  Lidar	  Workflow	  
1.	  Acquire	  

2.	  Process	  
	  
	  
Laser	  	  
+	  GPS	  	  
+	  IMU	  

point	  cloud	  

5.	  Generate	  
Deriva?ves	  

slope	  

3.	  Classify	  	  
	  	  	  	  (filter)	  

4.	  Grid	  	  

First	  return	  

Bare	  earth	  



Tiered	  Data	  Access:	  

•  Large	  and	  diverse	  user	  community	  requires	  
range	  of	  data	  products.	  

•  Precy	  picture	  for	  synop?c	  data	  browsing	  
and	  educa?on.	  
–  Google	  Earth	  	  

•  Vast	  majority	  of	  earth	  science	  users	  want	  a	  
standard	  gridded	  product:	  
–  Op?mized	  DEM	  

•  Co-‐locate	  “raw”	  data	  next	  to	  processing	  tools	  to	  
allow	  users	  to	  op?mize	  terrain	  representa?on.	  
–  Data	  access	  NOT	  web-‐based	  GIS	  




