
Oregon Department of 
Geology & Mineral Industries

ORS 516.030 …DOGAMI shall:
•Survey the geological and mineral resources of the state 
and their commercial utility
•Carry out studies that will reduce the loss of life and 
property by understanding and mitigating geologic hazards
•Serve as a bureau of information and advisory services 
concerning geologic resources and hazards, including: 

–Maintenance of a library and geologic database, 

–Public Education Program, and 

–Technical assistance to local governments during 
preparation of comprehensive plans

OPA 8865: DOGAMI is the authorized purchaser of lidar for the State of Oregon
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DOGAMI Lidar Funding Sources
Total

Tribes 20,000$         0.2%
M66 Lottery Funds 1,683,343$    20.1%

State Agencies 564,532$       6.7%
Private Parties 188,552$       2.2%

Local Government 547,081$       6.5%
Federal Agencies 5,378,804$    64.2%

8,382,312$    



Building a Project: Deschutes-Crater-Klamath 

• Began as a seed identified by 
OWEB for use of DOGAMI 
Lottery Funds

• FS and CVO making large 
investments

• Others fill in the blanks
– Ex: NRCS
– Ex: OWRD
– Ex: Alta Rock

• Now nearly 10 x the size
• Still growing

– USDA FS to add over 800 sq mi
– USGS Geog to add 136 sq mi
– BOR to south
– NRCS to north



Oregon Lidar Data: Lots of Points
• Lidar HH Point Density: 8.1 per m2

• Lidar Bare Earth Point Density: 1.2 per m2

• Each project has many billions of x-y-z points
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So far: about 366 billion points collected



Lidar Grids: HH and BE



DOGAMI use of High-Resolution Lidar

• Resource Mapping
– Base Maps
– Geologic Mapping
– Shoreline Monitoring
– Aggregate
– Mine Site Reclamation
– Mineral Exploration
– Geothermal Development

• Asset Mapping
– Building Extraction
– State-owned Facilities
– Essential & Critical Facilities
– Utilities & Energy Site Dev
– Population Distribution
– Transportation Corridors

• Hazard Inventory Mapping
– Landslides
– Debris Avalanches
– Fault Displacement
– Channel Migration
– Volcanic Flows
– Coastal Erosion
– Climate Change

• Hazard & Risk Mapping
– Tsunami Inundation
– River & Coastal Flooding
– Volcanic Lahars
– Evacuation Planning
– Energy Assurance
– Natural Hazardous Materials 



High Resolution Topo Maps



Bare Earth Base Maps



Full Feature Base Maps – Canopy Height Model



Asset Inventory Maps – 2D and 3D Buildings



Asset Inventory Maps – Utilities Details



Digital Geology Maps



Landslide Discovery



Landslide Inventory Maps: Panther Creek

USGS map, 1994: 7 landslides

Landslide Inventory Map from lidar: 93 landslides



Mt Hood Debris Avalanche Maps

Nov 7, 2006



Mt Hood-Sandy River LaharZ Hazard Maps

350 M m3 event 
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Coastal Flood Zone & Coastal Erosion mapping:
‘Primary frontal dune’ using serial lidar



Channel Migration Maps



Flood Exposure Risk Maps



Tsunami Exposure Risk Maps



3D Outreach Tools

2005 Air Photo Draped on 2008 Highest Hit Lidar



3D Outreach Risk Maps

100-year Flood Depth Grid over Photo-draped Lidar



Oregon Lidar Data Density
Oregon Department of Geology & Mineral Industries
Lidar Data Results 2007-2009

       Data Density Statistics:

Project Area

Size of Area 
in square 
miles

Date Range of lidar 
Acquisition

# of RTK 
Ground 
Control Points

Absolute 
Vertical 
Accuracy 
(meters)

Points per 
square 
meter

Ground 
Points per 
square 
meter

Total Points per 
Ground Point 
per square 
meter

Portland Metro plus 1,115        3/16 - 4/15 '07 11,969       0.03 6.90        1.28        5.4                
Tillamook Forest Coast Range 375           4/27 - 5/11 '07 in above 0.03 7.71        0.71        10.9              

Mount Hood - Bull Run 930           10/14/07 - 7/26/08 3,040         0.04 7.78        0.65        12.0              
Oregon South Coast 2,516        4/27 - 10/19 '08 23,291       0.05 8.10        0.57        14.2              

upper John Day River (Camp Cr) 319           8/19 - 8/27 '08 1,452         0.05 8.11        1.65        4.9                
upper Malheur River west 1/2 206           11/19 - 12/12 '08 1,619         0.03 7.87        1.63        4.8                

Ontario Basin 250           12/3 - 12/10 '08 2,175         0.03 6.84        2.56        2.7                
Willamette Valley 3,104        8/31/08 - 6/9/09 38,371       0.04 8.14        1.36        6.0                

Oregon North Coast 1,550        10/23/08 - 6/28/09 22,969       0.03 8.57        1.01        8.5                
upper Malheur River east 1/2 192           7/1 - 7/5 '09 1,507         0.03 9.01        2.38        3.8                

Medford - southern I-5 370           4/29 - 5/12 '09 2,661         0.05 7.79        2.35        3.3                
SW Washington Coast 436           7/26 - 10/10 '09 9,187         0.05 9.70        0.85        11.4              
Deschutes - northern 772           9/27 - 11/01 '09 12,778       0.03 9.24        2.51        3.7                

12,135      131,019     wtd ave: 8.13        1.21        6.73             
Generalizations per Crude Regions:
Total Coast Range-type locale 4,877        8.36        0.75        11.2              
Total interior valleys & urban locales 4,589        7.81        1.42        5.5                
Total west side of Cascades Mtns 930           7.78        0.65        12.0              
Total east of Cascades 1,739        8.50        2.24        3.8                

12,135      8.13        1.21        6.7               

Note: Deschutes data is only for initial 7 delivery areas; acquired during 2009
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Averages for Oregon: 8.13 HH vs 1.21 BE = 6.73 over all


