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Foreword 

This study was conducted for the U.S. Army Corps of Engineers Research and 
Development Directorate, which established the Land Management System 
(LMS) Special Project Office in March 1997.  The work was done under 
622720A917, Congressional funding.  The proponents are Dr. Lewis E. Link, Di-
rector of Research and Development for the U.S. Army Corps of Engineers 
(CERD-Z), and Dr. Donald Leverenz, Deputy Director of CERD. 

The work was performed by the Land and Heritage Conservation Branch (CN-C) 
and Ecological Processes Branch (CN-N) of the Installations Division (CN), Con-
struction Engineering Research Laboratory (CERL).  The CERL Principal Inves-
tigator was Dick Gebhart and the Assistant Investigator was Heidi Howard.  The 
technical editor was Gloria J. Wienke, Information Technology Laboratory.  Lucy 
A. Whalley is Chief, CEERD-CN-C, Stephen E. Hodapp is Chief, CEERD-CN-N 
and Dr. John T. Bandy is Chief, CEERD-CN.  The associated Technical Director 
was Dr. William D. Severinghaus, CEERD-TD.  The Director of CERL is Alan W. 
Moore. 

CERL is an element of the U.S. Army Engineer Research and Development 
Center (ERDC), U.S. Army Corps of Engineers.  The Commander and Executive 
Director of ERDC is COL John Morris III, EN and the Director of ERDC is Dr. 
James R. Houston. 

DISCLAIMER:  The contents of this report are not to be used for advertising, publication, or promotional 
purposes.  Citation of trade names does not constitute an official endorsement or approval of the use of 
such commercial products.  All product names and trademarks cited are the property of their respective 
owners.  The findings of this report are not to be construed as an official Department of the Army position 
unless so designated by other authorized documents. 
DESTROY THIS REPORT WHEN IT IS NO LONGER NEEDED.  DO NOT RETURN IT TO THE 
ORIGINATOR. 
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1 Introduction 

Background 

The Land Management System 

The Land Management System (LMS) is an initiative of the U.S. Army Corps of 
Engineers (USACE) Engineer Research and Development Center (ERDC) fo-
cused on improving landscape analysis and landscape management capabilities 
in several of the Corps of Engineers major mission areas.  These mission areas 
include the U.S. Army Civil Works Programs (navigation, flood control, water 
supply and quality, recreation, etc.), military installations operations and man-
agement (specifically military land management), and military engineering and 
terrain related operations (trafficability analysis, military hydrology, littoral op-
erations, line of sight analysis, etc.). 

The purpose of LMS is to provide relevant science, tools, and information to land 
and water resource managers and decisionmakers with the goal of enhancing 
their ability to understand and communicate past, current, and potential im-
pacts of management actions on land and water resources.  LMS was estab-
lished, in part, to improve synergism in technology development across each of 
these mission areas, to improve USACE’s and the Department of Defense’s 
(DoD’s) ability to represent landscape processes and features, and forecast future 
landscape conditions, based upon alternative scenarios. 

The LMS initiative had its roots in a study initiated in autumn 1995 related to 
modeling and simulation capabilities developed or used by the Corps of Engi-
neers, related to landscapes and geoprocesses.  After this study, the Director of 
Re-search and Development, in consultation with the USACE laboratory direc-
tors and others, decided to establish the LMS initiative. 

To accomplish the goals of LMS, a Special Project Office for LMS was estab-
lished, with representatives from most of the ERDC Laboratories, the Hydrologic 
Engineering Center of the Water Resources Support Center, and several Corps of 
Engineer Districts.  The project director, associate directors, and the various or-
ganizational representatives comprise the LMS Development Team.  Research-
ers throughout the ERDC laboratories (and their partners) form work teams to 
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perform specific tasks associated with LMS; these efforts are dovetailed into 
numerous existing technology programs. 

Plans for the LMS Initiative are available (and updated) on the LMS website 
(http://www.denix.osd.mil/LMS) under the Defense Environmental Network In-
formation eXchange (DENIX).  For more information please see the ERDC/CERL 
Technical Report 99/60, Plans for the Land Management System (LMS) Initia-
tive on the LMS website. 

The LMS Field Application Program 

The LMS Field Application Program has four major purposes: 
1. To provide problem-solving and partnering relations between the Corps of 

Engineers scientists, technology developers, and interested and innovative 
landscape/natural resource managers in USACE’s major mission areas. 

2. To provide site-specific and problem-specific input into the design of land 
management functional capabilities. 

3. To provide technology test environments where scientists, technology developers, 
and resource managers/analysts together can tackle issues, test solutions, adjust 
approaches, capture costs and benefits, and “demonstrate” the results to 
interested parties. 

4. To provide a framework for planning the transfer of LMS technology to 
land/water resource managers, both at the sites for demonstrations and other 
similar sites. 

Field application sites were selected based on the following criteria: 
1. Interest from land/water resource managers in infusing new capabilities into 

their business practices, and developing collaborative partnerships with 
scientists and technology providers. 

2. Representative land/water resources management issues — such as high levels of 
use, sensitive resources, competing multiple uses and stakeholders, and other 
problems and issues identified by user groups as important. 

3. Importance of the site or problem set to the mission. 
4. Support and concurrence for LMS Field Applications not only at the local level, 

but also from across the organizational management. 
5. Synergism with existing programs/efforts. 

The original sites selected for field applications were Fort Hood, TX, and three 
locations in the Upper Mississippi River Basin:  (1) Redwood Basin, along the 
Minnesota River in Southern Minnesota, (2) Pool 8 on the Mississippi River near 
LaCrosse, WI, and (3) Peoria Lakes, on the Illinois River at Peoria, IL.  In 1999, 
the Marine Corps Air Ground Combat Center (MCAGCC) at Twentynine Palms, 

http://www.denix.osd.mil/LMS
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CA, was officially designated as a field application site.  In 2001, Fort Benning, 
GA, was also designated as a field application site and in 2002, Holloman Air 
Force Base, NM, was added as another field site. 

There is a Field Application Site Coordinator for each site.  Dr. Dick Gebhart 
serves in this capacity for the MCAGCC site.  MCAGCC’s user point of contact 
(POC) is Mr. Kip Otis-Diehl from the Natural Resources and Environmental Af-
fairs Directorate at MCAGCC. 

The MCAGCC Military Field Application Site 

MCAGCC is composed of 596,480 acres (932 square miles [2414 sq km]) within 
the heart of the Mojave Desert, 40 miles (64 km) north of Palm Springs, CA.  It 
was established in 1952.  The desert terrain and arid climate offer prime train-
ing conditions to carry out MCAGCC’s mission.  The primary mission is to de-
velop, administer, and evaluate the Marine Corps’ Combined Arms Exercise 
(CAX) training.  Annually, 50,000 to 60,000 soldiers are processed through the 
CAX program.  An additional 8,000 Marines are trained in electronic fundamen-
tals, operational communications, air control/anti-air warfare operations, and 
communication/electronic maintenance at the Marine Corps Communication-
Electronics School (MCCESS) at MCAGCC. 

The topography and climate at MCAGCC present unique natural resource man-
agement issues.  The fragile desert ecosystem is highly susceptible to impacts 
that in most areas are normally insignificant.  The repair of these impacts 
through natural processes may take thousands of years.  Land managers are re-
sponsible for ensuring the sustainable usefulness of training areas by minimiz-
ing impacts on plant communities, soils, water, and animal communities, and 
through monitoring of training impacts.  Land managers need accessible tools for 
monitoring and predicting these impacts.  Monitoring and predicting impacts on 
training lands will ensure safe and effective training lands for both troops and 
the Mojave Desert ecosystem. 

LMS Field Application Program Transitions 

The field application program for LMS both shapes the development of new LMS 
capabilities and tests these capabilities to help solve management and landscape 
analysis problems in the field.  The field application efforts provide opportunities 
to test, evaluate, modify, and document how LMS capabilities help to address 
specific user problems and how LMS results and capabilities fit into decision 
processes at user sites. 
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Field Application Site In-Progress Reviews (IPRs) are designed to ensure that 
the stages of evaluation, modification, and documentation are fulfilled.  These 
reviews also allow other interested parties to look over the shoulders of those in-
volved at the host site and evaluate the value of applying LMS investments and 
results at other sites. 

Preliminary contact with MCAGCC was initiated in September of 1998, followed 
by a letter of invitation to serve as a field application site in January of 1999.  
The initial LMS Needs Assessment workshop was held at MCAGCC during Feb-
ruary of 1999 to identify and prioritize land/water resource management issues 
at the site.  A plan was then developed and projects initiated to address these 
plans.  This report documents the second IPR, user recommendations, and post-
IPR follow-up actions. 

Objectives 

The objectives of this IPR were to provide a forum where personnel involved with 
specific MCAGCC Land Management System Military Field Application projects 
could discuss the progress of each effort, identify the relationships between pro-
jects, and solicit input from potential users of the resulting products. 

Approach 

The IPR workshop was held 21 February 2002, at the Holiday Inn - Palm Moun-
tain Resort in Palm Springs, CA.  The IPR consisted of presentations on LMS 
and individual projects.  Following project presentations, inputs from installa-
tion personnel and others present were obtained.  Prior to the meeting closure, 
user input was discussed and actions were defined to address each issue.  Re-
sults of the IPR are documented in this report to ensure project improvements 
and adjustments occur and to assist with the next IPR. 

Scope 

The MCAGCC LMS Military Field Application IPR addresses only projects asso-
ciated with the MCAGCC LMS Military Field Application.  This report does not 
attempt to address projects and issues associated with other military and civil 
works LMS field applications. 
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Mode of Technology Transfer 

This report documents the presentations and discussions of the MCAGCC LMS 
Military Field Application IPR.  Technical concerns and unresolved issues asso-
ciated with individual projects are being addressed by the project investigators 
on an individual project basis. 

This report will be made accessible through the World Wide Web (WWW) at 
URL: 
 http://www.cecer.army.mil 

 

http://www.cecer.army.mil/
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2 Agenda for the FY02 MCAGCC LMS 
Military Field Application Site IPR 
The agenda for the MCAGCC LMS Military Demonstration FY02 IPR is pro-
vided below. 

Thursday, 21 February 2002 

8:00-8:30  IPR Opens at Holiday Inn Palm Mountain Resort 
8:30-9:00  Overview LMS Introduction:  Mr. Bill Goran 
9:00-09:30  MCAGCC Introduction:  Dr. Dick Gebhart 

Inter-connection of projects and user requirements 
09:30-10:30 Wind Erosion:  Dr. Ed Skidmore  
10:30-10:45 Break 
10:45-11:45  Ecological Dynamics Modeling:  Dr. Jeff Fehmi 
11:45-13:00 Lunch Break 
13:00-13:45 Catastrophic Erosion Events and Nutrient Dynamics:   

Dr. Chris Baldwin 
13:45-14:30 Change Detection / Remote Sensing at MCAGCC:   

Dr. Tom Frank & Mr. Scott Tweddale 
14:30-15:00 Research Directions @ the National Training Center Fort Irwin, 

CA:  Ms. Ruth Sparks 
15:00-15:30 Break  
15:30-16:15 Comment and Review 

� Feedback from MCAGCC POCs  
� General direction on MCAGCC Military Demonstration 

16:15-16:30 Closing remarks, IPR conclusion. 
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3 MCAGCC LMS Military Field Application 
Site IPR Attendees 
The following individuals attended the FY02 MCAGCC LMS Military Field Ap-
plication Site IPR. 

 
NAME ORGANIZATION 
Christopher Baldwin Sam Houston State University 
Kevin Bartsch UT ARNG 
Marie Cottrell MCAGCC 
Rhys Evans MCAGCC 
Tom Frank University of Illinois 
Dick Gebhart ERDC/CERL 
Bill Goran ERDC/CERL 
Trish Griffin Naval Facilities Eng. 
Heidi Howard ERDC/CERL 
Randy Karalus ERDC/TEC 
Dave Mouat Desert Research Institute 
Kip Otis-Diehl MCAGCC 
Rob Palmer Naval Facilities Eng. 
Doug Ramsey Utah State University 
Richard Rush Sam Houston State University 
Ed Skidmore U.S. Department of Agriculture -

Agriculture Research Service  
Ruth Sparks Fort Irwin 
Paul Tueller University of Nevada Reno 
Scott Tweddale ERDC/CERL 
Robert Washington-Allen Oakridge National Laboratories 
T. J. Williams MCAGCC 
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4 MCAGCC LMS Military Field Application 
Site IPR Project Presentations 
The following pages provide briefing materials presented at the MCAGCC LMS 
Military Field Application Site IPR.  Each section provides the presenter’s name 
and the presentation materials. 

PRESENTATION:  The Land Management System. 

PRESENTER:  Mr. William Goran. 
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PRESENTATION:  MCAGCC LMS Military Field Application Program 
Overview. 

PRESENTER:  Dr. Dick Gebhart. 
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PRESENTATION:  MCAGCC Wind Erosion. 

PRESENTER:  Dr. Ed Skidmore. 
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PRESENTATION:  Ecological Dynamics Modeling. 

PRESENTER:  Dr. Jeffrey Fehmi. 
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PRESENTATION:  Catastrophic Erosion Events and Nutrient Dynamics. 

PRESENTER:  Dr. Chris Baldwin. 
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PRESENTATION:  Change Detection / Remote Sensing at MCAGCC. 

PRESENTER:  Dr. Tom Frank & Mr. Scott Tweddale. 
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PRESENTATION: Research Directions at the National Training Center Fort 
Irwin, CA. 

PRESENTER:  Ms. Ruth Sparks. 

 

 

 

 



ERDC/CERL TR-02-18 81 

 

 

 

 



82 ERDC/CERL TR-02-18 

 

 

 

 



ERDC/CERL TR-02-18 83 

 

 

 

 



84 ERDC/CERL TR-02-18 

 

 

 

 



ERDC/CERL TR-02-18 85 

 

 

 

 



86 ERDC/CERL TR-02-18 

 

 

 

 



ERDC/CERL TR-02-18 87 

 

 

 

 



88 ERDC/CERL TR-02-18 

 

 

 

 

 



ERDC/CERL TR-02-18 89 

 

5 Summary of Comments and Responses 
During the workshop, each participant was asked to provide comments on spe-
cific projects, general direction of MCAGCC military demonstration, future direc-
tion and/or prioritization of future projects.  This section summarizes the com-
ments provided by the workshop participants.  Table 1 lists each comment, who 
provided the comment, and the LMS response to the comment.  Along with the 
response, the person responsible for addressing the issue is provided. 

 
No. Commenter Comment/Question Response 

1 CERL LUC model – when will it be available 
and if possible please provide to Jeff 
Fehmi for fulfillment of one of the 
original contracts that involved Dave 
Price (WES). 

Answer:  Will provide. (MCAGCC);  LUC deliv-
ered to CERL in April 2002 

2 MCAGCC Scheduling fieldwork has been prob-
lematic, please give Rhys Evans a 
minimum of 10 days notice, any less 
will be ignored. 

Will try to schedule fieldwork within the allotted 
MCAGCC time frame but due to weather con-
straints fieldwork scheduling may change on 
short notice.   (CERL) 

3 MCAGCC MCAGCC POM cycle is 2003-2005.  
Any submissions of current projects, 
which have been appropriately re-
vised to accommodate Class 1 Com-
pliance perspectives, should be sub-
mitted by Jan 2003.  

Noted. (CERL) 

4 MCAGCC MCAGCC wants to make sure that 
LMS projects are Class 1 Compliance 
driven. 

The current projects funded by CERL were 
chosen by MCAGCC in 1998.  With appropri-
ate long term planning, MCAGCC should be 
able to integrate the end products into their 
compliance driven programs.   (CERL) 

5 Skidmore Would like to put passive dust collec-
tors within the PM monitoring sites at 
MCAGCC; so would Baldwin. 

Request will be addressed by Otis-Diehl.  
(MCAGCC) 

6 Skidmore / 
Baldwin 

Asked for access to MCAGCC 
weather data. 

Request will be addressed by Otis-Diehl.  
(MCAGCC).  Access provided in April 2002. 
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Appendix A: MCAGCC LMS IPR Letter of 
Invitation and List of Invitees 

CEERD-CN-C  (70-1s)           31 December 2001 

MEMORANDUM FOR SEE DISTRIBUTION 

SUBJECT:  FY02 In-Progress Review (IPR) for Mojave Desert (Twentynine 
Palms) Land Management System (LMS) Military Field Application Site, 21 
February 2002, Palm Springs, California 

1.  The second IPR for the Mojave Desert Marine Corps Air Ground Combat Cen-
ter (MCAGCC) LMS Military Field Application Site will be held at the Holiday 
Inn - Palm Mountain Resort, 155 South Belardo, Palm Springs, CA.  This IPR is 
designed to provide participants with an opportunity to learn about and influ-
ence the projects underway or planned for the Mojave Desert region and 
MCAGCC related to LMS. We will also be discussing how MCAGCC and other 
interested installations will use the outcomes of these projects. 

2.  There will be an opportunity during the IPR for MCAGCC and other inter-
ested installation personnel to provide feedback on specific projects, relate in-
formation on the general direction of the MCAGCC military demo, and input to 
prioritize future LMS (and related) projects at MCAGCC.  Other participating 
organizations will also have the opportunity to contribute their input.  

3.  For additional information on LMS, see the enclosed brochure and review the 
LMS website at http://www.denix.osd.mil/LMS. 

4.  A block of rooms has been reserved at the Holiday Inn - Palm Mountain Re-
sort, 155 South Belardo.  Rooms must be reserved by 21 January 2002 to ensure 
availability.  Rooms are $89.00 plus tax, to make your reservations contact (800) 
622-9451 or (760) 325-1301.  You must mention that you are taking part in the 
Twentynine Palms IPR meeting to receive this special rate.  Further information 
regarding local restaurants and attractions can be found at http://www.palm-
springs.org/ or http://www.palmsprings.com. 

http://www.denix.osd.mil/LMS
http://www.palm-springs.org/
http://www.palm-springs.org/
http://www.palmsprings.com/
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5.  RSVP to Ms. Heidi Howard by Thursday, 14 February 2002 if you plan to at-
tend this IPR.  For questions concerning the IPR, please contact Ms. Heidi How-
ard at (217) 352-6511 ext. 7601, heidi.r.howard@erdc.usace.army.mil.  Ms. How-
ard is helping coordinate the IPR and can assist you with any issues. 

 

Encl     WILLIAM D. GORAN 

      LMS Coordinator 

mailto:heidi.r.howard@erdc.usace.army.mil
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CEERD-CN-C  (70-1s) 

SUBJECT:  FY02 In-Progress Review (IPR) for Mojave Desert (Twentyn-
ine Palms) Land Management System (LMS) Military Field Application 
Site, 21 February 2002, Palm Springs, California 

DISTRIBUTION: 
Lorrie Agnew  
Anak Agung 
Alan Anderson 
Christopher Baldwin 
Pat Black 
Kelly Dilks 
Rhys Evans 
Clarence Everly 
Jeff Fehmi 
Jeff Foisy 
Patrick Fowler 
Tom Frank 
Dick Gebhart 
William Goran 
Russell Harmon 
Steve Hodapp 
Robert Holtz 
Heidi Howard 
Wayne Johnson 
Bruce Jones 
Randy Karalus 
Liz Kellogg 
Robert Koenigs 
Richard Lawrence 
Dawn Lawson 
Roy Madden 
Valerie Morrill 
Dave Mouat 
Jim Omans 
Kip Otis-Diehl 
Rob Palmer 
Doug Ramsey  
Ed Skidmore 
Ruth Sparks 
Paul Tueller  
Scott Tweddale 
Robert Washington-Allen  
Lucy Whalley 
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CEERD-CN-C  (70-1s) 

SUBJECT:  FY00 In-Progress Review (IPR) for Mojave Desert (Twentynine 
Palms) Land Management System (LMS) Military Field Application Site, Thurs-
day, February 21, 2002, Palm Springs, California 

TENTATIVE AGENDA 
0800  IPR Opens at Holiday Inn Palm Mountain Resort 
0815-0845 Overview LMS Introduction, Bill Goran 
0845-0915 MCAGCC/LMS Overview, Dr. Gebhart 
0915-1015 ATTACC, Mr. Anderson 
1015-1030 Break 
1030-1130 Wind Erosion, Ed Skidmore 
1130-1200 Ecological Dynamics Modeling, Dr. Fehmi 
1200-1300 Lunch Break 
1300-1330 Catastrophic Erosion Events and Nutrient Dynamics, Dr. Baldwin 
1330-1415 TBA 
1415-1500 TBA 
1500-1545 Change Detection/Remote Sensing at MCAGCC, Mr. Tweddale 
1545-1600 Break 
1500-1600 Comment and Review 
1600-1645 Input from other participating organizations IPR conclusion. 
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Appendix B: MCAGCC LMS IPR List of 
Attendees Information 

NAME ORGANIZATION ADDRESS PHONE and EMAIL 
    
Chris Baldwin Sam Houston State 

University 
 

SHSU 
Dept GEO/GEO 
Box 2148 
Huntsville, TX 77341-2148 
 

(936) 294-1593 
baldwin@shsu.edu 
 

Kevin Bartsch UTARNG Dept of Forest Resources 
5215 Old Main Hill 
Utah State University 
Logan UT 84322 
 

(435) 797-0741 
kpb@cc.usu.edu  

Marie Cottrell MCAGCC MCAGCC  
Bldg 1451 Box 788110 
Attn: M. Cottrell CR 
29 Palms, CA 92278 
 

(760) 830-7396 ext.  
cottrellm@29palms.usmc.mil 

Rhys Evans MCAGCC MCAGCC  
Bldg 1451 Box 788110 
Attn: R. Evans NREA 
29 Palms, CA 92278 

(760) 830-7396 ext. 234 
evansrm@29palms.usmc.mil 

Jeff Fehmi USACERL USACERL  
PO Box 9005 
Champaign, IL 61826 

(217) 352-6511 
jeffery.s.fehmi@erdc.usace.army.mil   

Tom Frank University of Illinois University of Illinois 
220 Davenport 
Urbana, IL 61801 
 

(217) 333-7248 
t-frank@uiuc.edu 
 

Dick Gebhart USACERL USACERL  
PO Box 9005 
Champaign, IL 61826 
 

(217) 352-6511 
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