
USGS Research at FRESC
Vision:
To be recognized by natural resource managers, poli cy makers and the scientific community as a 
premier source of unbiased and useful scientific in formation.

Goals:

•Be a keystone provider of scientific knowledge to l and management agencies, 
with special emphasis on agencies within the Depart ment of Interior.
•Maintain a balance of shorter-term research to addr ess rapidly emerging issues and longer-term 
research required for proactive resource management  planning.

•Maintain and enhance capabilities in landscape ecol ogy of aquatic and 
terrestrial ecosystems, at multiple spatial scales.
•Strengthen our understanding of human impacts (e.g i nvasive species, pollutants, commodity 
production, global change, etc.) on natural process es and provide scientific foundation for restoratio n 
and mitigation programs. 
•Provide scientific leadership in support of conserv ation of species and habitats that are at risk of 
extirpation or extinction.
•Maintain and expand our outreach program to provide  scientists, resource managers, policy makers 

and the general public effective and efficient acce ss to scientific information.

High Resolution LiDAR is increasingly necessary to m eet our research 
goals.



LiDAR in Research of Aquatic Habitats
FRESC scientists are participating in a large multi agency research effort in the Trask River watershed of the 
Oregon Coast Range investigating the effects of forest harvest on the physical, chemical and biological 
characteristics of small headwater streams. LiDAR has been used to refine the stream network in a high 
gradient landscape which is traversed by a complex system of logging roads, culverts and other drainage 
diversions. LiDAR illuminates major erosional events and a post harvest LiDAR collection would identify mass 
wasting events following the planned experimental harvests.

Stream and Road crossings in the Trask, red oval outlines 
a large historic earth movement.
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LiDAR in Research of Aquatic Habitats

High resolution LiDAR
facilitates the 
understanding of 
hydrology in ancient dune 
lake systems. FRESC 
aquatic ecologist Robert 
Hoffman leads research 
exploring the biological 
diversity of these unique 
freshwater lake 
ecosystems in the US 
Forest Service Oregon 
Dunes National 
Recreation Area and a US 
Fish and Wildlife Service 
Area of Ecological 
Concern. 



LiDAR in Research of Aquatic Habitats
Aquatic ecologist Jason Dunham and Riverscape
ecologist Christian Torgersen lead several 
research projects investigating T&E salmon and 
trout habitat characteristics in different kinds of  
Pacific Northwest river systems, including the 
Elwha, the Yakima and the John Day. Airborne 
and bathymetric (green LiDAR) datasets are used 
to explore the potential for applying LiDAR to 
identify river and headwater habitats with high 
biological potential for salmonids. Post-doc Anne 
Weeks studies surface-subsurface flows in Mt 
Rainier NP where LiDAR is available for the whole 
park. 

Multi channel aquatic habitats in the Elwha 
River



LiDAR in Research of Aquatic Habitats

Needed: More LiDAR

Harney Basin is one area 
of Oregon where LiDAR
could provide crucial 
information relevant to 
challenges facing 
Malheur National Wildlife 
refuge and other 
resource areas in the 
harsh regions of interior 
Oregon. Climate change 
may drastically alter 
hydrologic regimes that 
are crucial for migratory 
waterfowl. Invasive carp 
control, movements of 
native fish and 
competing land use for 
grazing and wildlife are 
important resource 
issues at play in these 
stark landscapes. 



LiDAR in Research of Terrestrial Habitats

FRESC PI Andrea Woodward modeled the 
potential for invasive plants to exploit dewatered 
lake beds following dam removal on the Elwha 
River - two dams will be removed from the river 
system in 2011. Lake Mills is in Olympic National 
Park.  Lake Aldwell provides flood control on the 
Lower Klallam tribal lands. An extensive area will 
be susceptible to a massive infestation of 
noxious invasive species following dam removal. 
LiDAR was used to model current and potential 
vegetation using dispersal vectors such as wind, 
roads, birds and ungulates.



Lake Mills Lake Aldwell

Vegetation Height (m)
Bare (0) 
Herbs (0-0.33)
Low Shrub (0.33-1.67)
Tall Shrub (1.67-3.33)
Small Trees (3.33-13.33)
Tall Trees (> 13.33)

N
0.25 km

N
0.25 km

Geranium robertianum Hypericum perforatum Rubus spp.

Hedera helix Ilex aquifolia

N
0.25 km

Lake MillsDistribution of most likely bird-dispersed invasive  plant 
species compared with highest densities of most lik ely 
avian dispersers (red ovals). 

Maps of vegetation height surrounding 
reservoirs were derived from LiDAR data.



LiDAR in Research of Terrestrial Habitats

FRESC PI Joan Hagar, GIS Coordinator Patti Haggerty  and  David Vesely, Oregon Wildlife Institute will 
lead research to determine occupancy probabilities for two endangered species using high resolution 
OLC LiDAR datasets in the southern Oregon Coos Bay B LM District.  New tools that enable district staff 
to better identify critical resources (e.g., late-s uccessional stands, large trees, multi-layered tree 
canopies) needed by marbled murrelets and northern s potted owls would facilitate habitat management 
for these two species. Metrics generated by the USF S software FUSION from OLC LiDAR LAS data will 
be the basis of the analysis.

Photo: USFWS



Elk  habitat research in 
Lewis and Clark National Historic 
Park,
Clatsop County, Oregon
A major forest blowdown event in 2007 
created many forest openings. Most 
surrounding areas conducted salvage 
logging but not within the NPS LEWI 
areas. These areas offer rich elk habitat. 

Lewis and Clark

Lewis and Clark

NAIP 2005, forest cover prior to 
storm

September 27, 2008, Quickbird Satellite 
Imagery



Forest and Savanna Understory
Much of the original Willamette Valley vegetation w as a mosaic of open 
savanna of Oregon White Oak and wet prairie. Wildli fe associated with 
these habitats are in serious decline.  Old open gr own oaks and other 
understory species still persist under the conifer canopy. FRESC is 
contributing to the research of an OSU PhD student investigating methods 
for determining understory characteristics using ai rborne and terrestrial 
LiDAR.

Savanna uplands circa 
1936

Savanna remnants 
canopy from Highest 
Hits LiDAR



LiDAR in Research of Intertidal Habitats

Understanding how projected sea level rise due to c limate 
change will affect coastal communities and ecosyste ms is 
crucial to planning and land management. Rocky inte rtidal 
areas span the high and low tide marks, with distin ct zones 
characterized by the amounts of periodic exposure t o air and 
tidal submergence. Zones are distinguished by diffe rent 
organisms that have adapted to the harsh conditions , creating 
an ecosystem characterized by very high biodiversit y. USGS 
scientists are part of a cooperative team that is w orking to 
improve the understanding of and predict changes to  Pacific 
intertidal ecosystems. Research tasks include accur ately 
mapping the rocky intertidal habitats at five study  sites, 
projecting changes as sea level rises, and determin ing the 
possible effects on intertidal organisms and predat ors.



Thank you for the opportunity to present our 
research.

Questions?


