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Introduction

• Management of natural resources is 
becoming increasingly complex and the 
production and protection of those 
resources requires and increasing amount 
of analysis.

• Automated processes and software needs 
to be developed to help.



Description of LMS

• The Landscape Management System 
(LMS) integrates forest inventory, growth 
models, visualization, and analytical tools 
into a framework for evaluating stand- and 
landscape-level management alternatives.



LMS Components
LMS Interface

Analysis Tables

Over 50 
analysis 
tables

Visualization

SVS

EnVision

Treatment and 
Disturbance 
Simulation

LMS Portfolio:
Data Files

Tree List 
Inventories

Site and 
Topographic 

data

Spatial Data 
(optional)

Growth Simulation
FVS

ORGANON
Other Models



LMS Data Requirements
• Stand level information

Site quality variables, age, area

• Tree inventory information
“tree list” (individual tree data with expansion factors), 
Need Species, Diameter, and TPA, better to also have 
Height and Crown ratio

• Spatial information (for landscape 
visualization and spatial analysis)

Need elevation model (USGS DEM, SDTS, ESRI ASCII 
Grid – converted to PC-Plans DTM format), map of 
stand boundaries (ERSI shapefile or MOSS file), can 
add other spatial features (roads, streams, trails, etc)
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LMS Versions
• LMS 1.x – 1994-2000

• LMS 2.x – 2000-2005
LMS 2.0 – August 2000
LMS 2.0.42 – Feb 2001
LMS 2.0.45 – Jun 2002
…
LMS 2.0.45 Release 9 – Nov/Dec 2004
LMS 2.0.45 Release 10 – Apr/May 2005

• LMS 3.0 – 2005-?
LMS 3.0 – Beta 3 – Apr 2005
LMS 3.0 – Beta 4 – May 2005



History of LMS - 1.x
• No longer available
• No longer supported
• People still like the buttons

• Awkward interface, limited 
flexibility and ability to 
enhance system

• Used many small files, filled 
disk

• Difficult to get data into 
system

• No feedback between 
components

Programmed by Jim McCarter and Chris Nelson

Proof of concept that a system could 
be built to integrate tree list models, 
visualization, and analytical tools.



History of LMS - 2.x
• Available/Supported
• Includes FVS, Organon, SVS, EnVision
• Interface to Excel
• Inventory Wizard, Economatic, Carbon, 

Wildfile habitat, etc

• Limited size of portfolios
• Interface not intuitive enough
• Still difficult to get data in (Inventory 

Wizard developed to address this)
• Program enhancements required major 

modifications to software.
• Need more flexible simulation 

environment, enhanced treatment 
capabilities

Programmed by Chris Nelson, Jim McCarter, Kevin Ceder, Jeff Comnick



History of LMS - 3.0
• Available in Beta now
• Enhanced treatment capability
• Enhanced modeling capabilities
• Includes Organon, FVS, SVS, 

EnVision
• Interface to Excel, Access
• Larger portfolios
• Greater speed (~5 times faster)
• Expanded simulation capabilities
• Updated Inventory Wizard
• Improved integration capabilities 

(GIS, Web, etc)

• Enhanced bucking algorithm
• Understory modeling capabilities

Programmed by Chris Nelson, Jim McCarter, and Kevin Ceder



LMS 3.0 represents a new 
approach to the integration of the 

system components



LMS 3.0 - Design Goals

• Develop a more flexible, modular, robust, 
scaleable, and supportable system.

• Needs to handle larger landscapes and 
run significantly faster.

• Needs enhanced simulation capabilities
More growth models
Increased treatment options (more treatment 
variables and model specific treatments)

Pre- and post- model processing



More flexible, modular design

• All components are now Windows DLLs (data passed 
through memory)

• Component manager automatically “registers”
components at runtime.

• Each component is responsible for its own 
configuration and any component specific data.

• Base components provide portfolio and 
inventory (tree, snag, understory) information.



More flexible, modular design

• Multiple interfaces are made much easier
Default, full featured interface
K-12 interface (simplified)

ArcGIS interface (mapping component in LMS and ArcGIS
extension to provide an alternative interface)

Web interface
• LMS is now an automation server (can be run 

by other programs)



Faster Performance
• Native data formats are now all binary files

Provides better speed and security at the cost of 
some size

• Minimize file creation and activity

• Results in 5+ increase in performance
100 stands growth one growth cycle in less than 16 
seconds on 1.5Ghz computer
Pack Forest Example Portfolio (200 stands, 30 years):

LMS 2.x: 5 minutes 47 seconds
LSM 3.0: 1 minute 13 seconds



Enhanced Simulation Capabilities

• Can accommodate whole tree model
• Can support FVS pest extensions (Summer 2005)

• New models are linked by developing a model 
specific component DLL

• Pre- and post- model support also available
• Expanded treatment capability

Treat using many more variables
“Triggered” treatments (treat when stand reaches 
target condition)
Model specific treatment capabilities



LMS Menus – Portfolio Open

LMS 3.0 is a typical Windows program that operates using a series of menus and dialogs



Stand Visualization

LMS can easily create stand level visualizations using the Stand
Visualization System (SVS, USDA Forest Service).  At right is an
example of a stand visualization of the inventory for stand BR_TRI 
in 2000. 



Landscape Visualization

LMS can present landscape level visualization using 
EnVision (USDA Forest Service).  At right is an example 
visualization for the Pack Forest portfolio showing trees, 
stand boundaries (orange), roads (brown), and streams 
(blue).



LMS 3.0 - Treatments

Users can create and name their own 
treatments.



LMS 3.0 – Table Templates

New tables can be created using the 
Create Table Templates Wizard.



LMS Tables
LMS can send tabular output to Excel, 
Access, or text files.  Information 
ranges from raw inventory information 
to highly summarized information.

LMS has a number of different tables 
available.  Additional tables can be 
added easily.



Fire Risk Analysis

Developed by Kevin Ceder and Jim McCarter

Fire Risk Analysis – The fire risk analysis module includes the Fire and Fuels 
Extension (FFE) of the Forest Vegetation Simulator (FVS), the LMS-FFE 
Configuration Tool, the Fire Scoping Report, and the Fire Risk Mapper.  Analytical 
and spatial outputs can be used to evaluate present risk conditions as well as to 
compare the effectiveness of simulated fire risk reduction treatments across real 
forested landscapes.  



Wildlife Habitat Modeling

Developed by Kevin Ceder

Three approaches to modeling wildlife 
habitat in LMS are used.  Habitat suitability 
modeling provides an estimate of habitat 
quality (an index from 0.0-1.0) and quantity 
(i.e. area of the landscape); structure-based 
habitat models associate particular species 
with forest structural conditions; and 
population models provide an estimates of 
animal density given habitat conditions. 
Habitat suitability models are analyzed to 
assess the tradeoffs in habitat units while 
structure-based habitat models can be used 
to estimate abundance/shortage of structure 
types (and by proxy habitat quantities) 
across large landscapes over time for 
alternative management approaches. 



Carbon sequestration analysis
A life cycle assessment process has been developed to work with LMS, as an 
accounting system for forest carbon storage, substitution, and displacement over 
time under different management alternatives.

Landscape Carbon - Forest, Products, Emissions, Substitution by Component
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Economic Analysis with LMS

Developed by Kevin Zobrist, Jeff Comnick, and Jim McCarter

Economatic is an easy-to-use economic and financial analysis companion for LMS. 
Economatic takes management simulation data directly from LMS and automatically 
computes a variety of economic values, including discounted cash flow, equivalent annual 
annuity, soil expectation value, forest value, and internal rate of return. Users can customize 
costs, prices, tax rates, and other input parameters. Results are summarized at both the 
stand and landscape level in a series of tables and charts.

Total Cash Flow Over Time
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Technology Transfer and Outreach

• Demonstrations
• Training Sessions
• Educational Partnerships
• Technical Support



Demonstrations of LMS and 
Related Tools

• Staff makes 50+ demonstrations a year
University classes, scientific meetings, 
professional meetings, RTI technical reviews, 
interested cooperators, mid-career 
professional training, forestry consultants, 
landowners, etc.

• Streaming video of presentations available



Training Sessions

• 2004 – 10 LMS training session
• 2005 – 8 LMS training sessions currently 

planned

Small landowners, state agencies, tribes, 
federal agencies, WSU extension, etc



Educational Partnerships
• Working with community colleges (WA and OR) on 

integrating the use of LMS into natural resource 
curriculum

• Cooperative Extension and Outreach
Washington State University
Penn State University
Developing relationships with others

• K-12 interface – working with Yale University, Pisgah 
Forest Institute, and Cradle of Forestry in America on 
LMS for K-12 students, along with customizations of 
LMS for Northeast and Southeast forests.



Technical Support

• Working with a number of universities and 
community colleges that use LMS as part of their 
curriculum.

• Supporting LMS users across the world
Universities, community colleges, state agencies, 
federal agencies, tribes, timber companies, small 
landowners.

• Since January 2004: Over 350 CD-ROMs distributed, 
1500 copies downloaded from website (230 CD images)



Conclusions

• LMS is proving to be a useful platform for 
comparative analysis of alternative management 
approaches.

• Very useful in educational environments
• Visualizations are powerful communication tool.
• Other analyses (carbon, financial, wildlife) are 

becoming increasingly important
• Getting data in has always been the greatest 

hurdle



http://lms.cfr.washington.edu/

LMS available via Web


