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We develop methodologies  for
evaluating land-use practices, the
sustainability of natural resources, and
the response of terrestrial ecosystems to
natural and man-induced stresses.

Land and Ecosystems
Management

Science and Technology for

Managing land and water resources for fish and wildlife protection and
enhancement is a requirement of many organizations and governmental
agencies. Management and stewardship responsibilities involve integrating
land- and water-use needs, preventing impacts to endangered species, and
protecting and enhancing fish and wildlife habitat. Reconciling these
requirements with primary mission objectives is a significant challenge.

For more than 25 years, the Pacific Northwest National Laboratory has
developed and deployed science and technology to help governmental
agencies and corporate land managers accomplish their primary missions
while protecting and enhancing ecological resources. We have developed
efficient approaches to ecosystem characterization, monitoring, and

adaptive management. We use
these scientific approaches to
evaluate ecosystem health, assess
the effects of land- and water-use
practices, and identify enhancements
for protecting ecological resources.
We provide a framework for setting
priorities and selecting optimal strate-
gies that balance operational objectives
with regulatory responsibilities.

Providing tools and techniques for
assessing and managing habitats for
wildlife is an important component
of our work. We developed innovative
methods for quantifying habitat quality

using a combination of field- and satellite-based data and geostatistics tools
that evaluate extensive areas quickly and at minimal cost. We developed a
geographic information systems (GIS) platform to quantify resource losses
and restoration cost, which helps managers screen operations and development
alternatives.

Our biological resource-management system incorporates adaptive manage-
ment principles and efficient monitoring. Our fuzzy logic modeling system
uses any variety of information to predict stream/watershed quality for fish
habitat and is being incorporated into a life-history-based modeling system for
salmon and steelhead habitat management. We also developed a watershed
analysis model that couples land cover types and physiography with overland,
subsurface, and surface water transport. The model assesses effects of landcover
change on the hydrologic system and resulting aquatic habitat quality at the
watershed scale.



Advanced

Techniques

 for Land

Management

� GIS

� Geostatistics

� Remote Sensing

Project Experience
Our clients include federal and state agencies including the U.S. Army Corps of
Engineers and DOE, public utilities, tribes, petroleum and chemical companies,
private industry, international companies, and other stakeholder entities.

Impact Assessment and Surveillance Project at Hanford —  For DOE, we determined
potential hazards to fish and wildlife from discharge of contaminants into the Columbia
River. We worked with stakeholders and Tribal Nations to address concerns. For fish
and wildlife resources on the site, we developed an adaptive management system based
on resource monitoring, resource enhancement, and impact management. The system is
managed through a comprehensive Biological Resources Management Plan developed in
consultation with the U.S. Fish and Wildlife Service, National Marine Fisheries Service,
Native American tribes, and local government agencies.

Habitat Mapping for the Army —  For over ten years, we have conducted extensive
studies to guide habitat restoration and sensitive species management for the U.S. Army’s

Yakima Training Center. To assess effects of training and wildfire
on habitat quality, we developed and applied tools that combine
satellite and aerial photography with on-the-ground data to predict
habitat quality for sage grouse.

Anadromous Fish Habitat Assessments — In the Pacific
Northwest, we identified spawning habitat for anadromous fish,
using information on watershed, near-stream, and in-stream
conditions. These assessments support hydropower operations
management, environmental planning, and mitigation needs.

To gather field data, we use underwater video, hyporheic flow sensors, and
remote sensing tools. We combine the data with basic research on life history,
behavior, physiology, and reproduction for pacific lamprey, white sturgeon,
steelhead trout, and several species of Pacific salmon.

Bureau of Land Management — We are pioneering an approach to assess
habitat quality over large tracts of rangeland using low-cost satellite imagery.
Projects at Colorado, Idaho and Wyoming use geostatistical tools to enhance
low-resolution imagery and limit use of high-resolution images.

Ecological Risk Assessment  —  We developed
the HERMES software to help DOE analyze
ecological and human risk at federal sites. The
program uses GIS to predict impacts of land-
level disturbances on wildlife and habitats. The
tool is effective for estimating costs of various
land restoration plans.

Ecological Assessment on Yucatan Peninsula —  For the Mexican national oil
company PEMEX, we assessed key ecosystem condition and health problems caused
by land-use changes, surface water changes, and chemical discharges from 40 years of
PEMEX operations. We used satellite imagery to assess change in terrestrial and surface
water systems. We found localized degradation of soils and surface water systems,
identified root causes, and defined remedies to mitigate problems.


