The Rural Technology Initiative

—“Better technology in rural areas
for managing forests for increased
product and environmental values
In support of local communities”

www.ruraltech.org
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Introduction

* Any modeling system needs data

o Getting the required data and formatting it
correctly is often difficult

e |LMS has been limited in use because of the

difficulty In users getting their data into the
software.



LMS uses Inventory and
Spatial information

=== LMS uses the aggregate of multiple
stands to represent a landscape. The
landscape may be a contiguous area or
may be scattered stands that represent a
larger area.

LMS uses several types of information
to represent the stands:

Stand Attributes

Tree Inventory Information
Digital Elevation Information
Spatial Characteristics

USDA Forest Service
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LMS Components

LMS Interface

LMS Portfolio: é v v
Data Files Growth Simulation\ Analysis Tables
Site and . FVS Over 50
TOp%%rthhlc ORGANON analysis
| Other Models | tables
N -

A

VA AN
<

Tree List
Inventories K

Spatial Data
(optional)
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Stand Level Information

Stands, also referred to as polygons in GIS, are management units created from historical or
anticipated use patterns.

Stand attribute information can be taken from a
combination of field data, aerial and ortho photographs, and
Geographical Information System (GIS) outputs. Stand
data is assembled in a formatted MS Excel spread sheet that
Is easily imported into LMS. Needed is stand name, site
index, age, slope, aspect, elevation, and acres. The location
column is for use with the Forest Vegetation Simulator
(FVS) growth model. A0 is entered here as a default value.
Habitat Code and Lat may be entered as 0 in most cases.
Plot is entered as 1.

Stand Name Location Site Index Habitat Code Age Slope Aspect Elevation Latitude Acres
Standl 602 120 0 9 28.1 249.1 1509 0 15.2
Stand2 602 115 0 45 15.6 180 1300 0 22.6
USDA Forest Service
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Tree Inventory Information

RE STAND EXAN PLOT DATA £/, /- N |

S0, rember moriroeieimes_se | NNIVENTOTY INfOrmation originates with a field sample or cruise of

|D ::-:l;::':' o 2 l_I ;_‘JI\.'Iull .:-I_.::L YTl .T.‘:_ : . . . .

gwiersyar . . ritrai f.  thetrees for each stand within the landscape area. A minimum of 20
e TRrretonor rretl il tree records per stand is necessary for the growth model to operate

3 T W PR T e . - .
| e ) ez ~—— | correctly. These tree records when combined with the appropriate
| e L TR g expansion factor (sampling multiplier) and entered into a formatted MS
e e e e S S S | Excel spread sheet become the tree inventory data.

-..-_-1.|;|n.-.| [ |\'| EVI‘ ’Fl |l
sy el | Treedata is used to create an inventory file containing the initial year
T g5 2! ¥ of the portfolio, the stand name, the tree record number, species, DBH,
¥ A B DBH Growin  Ape Heghl s D6 D5 . . . .

‘“gji'gzg;__‘i_ﬁ‘;_ satmew—r—r  height, crown ratio, expansion factor, volume per tree, and maximum

5[ .,?.-?_é__L?_'S_LE_li.I_Z AEE R R . . . . .

| iz faadl faladiose R 1 1| crown width. Height, volume per tree, and maximum crown width will
eézéér’._?‘;_ (25 zs1ae e be calculated by the growth model if unavailable from field sampling
clidry | _ 1L T 5 . .

LU il e information. :

s| I\ psr [ 93 v Stand Speci Diame | .+ Crown TPA
| %i:%%%__g% B ear tan pecies ter eight Ratio

. L éﬂiﬁ-

2000 Standl PSME 18.1 126.0 0.54 2.5

2000 Standl PSME 16.7 125.0 0.53 2.5

2000 Standl PSME 19.8 131.7 0.58 2.5

2000 Standl ALRUZ | 9.9 61.0 0.25 2.5

USDA Forest Service
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LMS Inventory Wizard

MainMenu
The LMS Inventory Wizard providesa LMS Inventory Wizard
simple interface to enter plot level tree w1

Inventory data for use with LMS.
N | Getting Started

...........

Microsoft Access database & | Enter/Edit Inventory Data
Includes growth model specific codes | ml s el
Context sensitive help and tutorial
Includes field data forms

Creates LMS portfolios directly from the J e

B | Inventory Reports

hiktp: S pur alkech. org

Rural Technology Initiative  Yersion 2,1.5
University of W'ashington Copwright 2003 - 2004
& Seattle, Wa
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Enter/Edit Inventory Data

MainMenu
LMS Inventory Wizard

Portfolio Information

ortfolio Name:

FarmForork Rename
Mews
- 1) feaese
Copy
> | Build LMS Portfolio Delete Help | close |( select

B | Inventory Reports

R | Exit

Fural Technology Initiative  Yersion 2.1.5
University of Washington Copwright 2003 - 2004
Seattle, W

hkbp: e Furaltech. org
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Enter Standl

N

Stand Mame: IStandl
Ll _Pl New | Copy |

—Required Data:

Inventory “ear: I 2005

Sampling Type:
& Varishle € Fixed Transect‘

or (BAF): [ 10

Stand acreage: I 5.0 / Species | DEH | Height | Crown| Age | Snag | Downed | Deu:a},r|
qDF Douglas-fir 10.0 O O 1
= Recommended Data: __\DF: Douglas-fir B0 a a 1
Location: __|PF: Douglas-fir 14.0 O O 1
I:Deur d'tlene Mational FDrestj __|RF: Douglas-fir 120 O O 1
| &F: Grand fir 7.0 O O 1
Habitat Type,/Plant Association: F- Grand fir 75 O O 1
|(RE) PSME/CAR - __|dF: Grand fir 9.2 o o 1
Elevation: Slope: __ WP Western white pin 11.0 O O 1
=00 ' 2EIDI __ Y Western larch 8.4 O O 1
I I : b [t wvektermn hemlock =] 7.2 O O 1
* U U 1

—Optional Data:

age: I bdspect: I

/

rrent Portfolio: IF orWork Help Done

USDA Forest Service
State & Private Forestry
Cooperative Forestry

%7 College of Forest Resources G '



Enter Stand?2

Stand Name: |Stand2

Ll _Pl New | Copy | Deletel
Required Data:

Inventory “ear: I 2005

Stand acreage: 10.0

Recommended Data:

Location:
I:Deur d'alene National FDrestj

Habitat Type,/Plant Association:

|1y PIRO/AGSP -]
Elewvation: Slope:
| 4000 [ 150

Optional Data:

age: I bdspect: I

Plot Number:

50 4] b new | pelte

Plot Type: |Main Plat

Tree Records

=

Sampling Type:

* Varigble ¢ Fixed Transect|

Basal Area Factor (BAF): I 10

Species

| |PP:
| |PP:
| |PP:
| GF:
| GF:
| GF:
| |GF:
| GF:

b |GF:
|

FPaonderosa pine
FPaonderosa pine
FPaonderosa pine
Grand fir
Grand fir
Grand fir
Grand fir
Grand fir
Grand fi

| OBH | Height | Crown | Age | Snag | Downed | Decay | Count
]

240
14.0
18.0
5.0
4.0
4.5
3.0
20

-] 18

Oooooooood
oooooooog

1

1
1
1
1
1
1
2
3
1

Current Portfolio: IFamForWork

Help

Done

USDA Forest Service
State & Private Forestry
Cooperative Forestry

&
|
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Build LMS Portfolio

LMS Inventory Wizard

Build LMS Portfolio
B

/
Portfolio Author Info:

Mame: IJ McCarter
Organization: |LJv'-.fJr RTI

N | Getting Started Portfoliof_|FarmForiork

Portfolio Parameters:

Enter /Edit Inventory Data —" Step Size

Log Sort
MS Portfolio

Build | [:anc:ell Help |

B | Inventory Reports

R | Exit

Fural Technology Initiative  Yersion 2.1.5
University of Washington Copwright 2003 - 2004
Seattle, W

hkbp: e Furaltech. org

USDA Forest Service
State & Private Forestry
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Open LMS Portfollo

=10l x|

The portfolio Is now
open with the two
stands that were
entered In the
Inventory Wizard.

USDA Forest Service %\‘,‘
State & Private Forestry I_I:"‘T"fl U
Cooperative Forestr y e
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LMS needs to run a
special simulation to
fill in the missing
height and crown
Information since
we did not enter any
of the information in
the Inventory
Wizard.

USDA Forest Service
State & Private Forestry
Cooperative Forestr y

=10l x|
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Visualize Standl

LMS - C:\Imsfolio2'FamForwork'FamForWork.Ims =lox] S¥S - Stand1-Z0D5.svs =1olx|

File Projection Analysis  Wiew Tools Help File Edit Display S5¥5 options Help

Stand1 - 2005

Treat Stand...

Project Landscape. .,
‘isualize Landscape. ..

Tables. ..
Chiarks...

Flush Item
Flush Ertire Cache

Standl is a mixed Douglas-fir, grand fir, larch,
hemlock, white pine stand

USDA Forest Service
State & Private Forestry
Cooperative Forestry
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Visualize Stand?2

LMS - C:\Imsfolio2',FamForWork’, FamForWork.Ims i =] ] 5V5 - StantZeci— =0l
File Edt Display SW¥S options Help

Stand2 - 2005

File Projection Analysis Wiew Tools Help

(= Stand1
2005

v

Stand2 is a Ponderosa pine, grand fir stand.

USDA Forest Service
State & Private Forestry
Cooperative Forestry

College of Forest Resources G 6




Grow Stand1 for 30 years

i
T G S5 arn -
Stand? - 2005
LMS - C: Imsfolio2' FamForWork' FamForWork.Ims =10l =]
File Projection Analysis  Wiew Tools Help
- Standl
2005
m2010
. m2015
| E-2020
i \
[
RCETETTEE—— a x|
P Dagler g L

Stand1 - 2035

USDA Forest Service
State & Private Forestry
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Grow Stand2 for 30 years

File  Projection  Analysis

View Tools

Help

=1olx|

il

e G O 5o Y
Stand2 - 2005

T Al

ot Capier Sl -

USDA Forest Service
State & Private Forestry
Cooperative Forestry
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Investigate Treatments for Stand?2

e e m— Stand?2 - 2005 e Stand2 - 2035
Stand2 in 2005 after a treatment to remove Stand2 in 2035 after a treatment to remove
Grand fir. Grand fir.
m USDA Fore.ﬂ Service f\‘““::I"'":. WASHINGTON STA]
. :;:f:eii:'::‘;:;:::sirv E ) College of Forest Resources G UNIVERSTE 19




Plot data to Portfolio

o With Inventory Wizard and LMS you can
go from plot data to visualization, growth,
and treatments in a matter of minutes...

20



LMS Versions

e LMS 1.x-1994-2000

e LMS 2.x-2000-2004
— LMS 2.0 — Released August 2000
— LMS 2.0.42 — Released Feb 2001
— LMS 2.0.45 — Released Jun 2002
— LMS 2.0.45 Release 9 — Nov/Dec 2004

e LMS 3.0 -2005-?
— LMS 3.0 — Pre-release Jan 2005

USDA Forest Service & _ T
State & Private Forestr ¥ {774 6
Gooperative Forestr y ho T
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LMS 1.X

. i Bt oo tiow Aty Loioe Lo ==
* No longer available  e]afimie(e s ma )
Portfolio: Simulation ?ear:
» No longer supported .. . Eo
Cache :

Inventory File :

o People still like the

. ProjectionMethod H StepSize : @
I CO nS StandVisualization :

Landscape Uisualization :

| [HUM |

ry 22
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=0l x|

File Projection Analysis  Wiew Tools Help

 Auvailable/Supported

 Includes FVS, Organon,
SVS, EnVision

e Interface to Excel

 Inventory Wizard,
Economatic, Carbon,
Wildfile habitat, etc

 Limited size of portfolios

- ME_Y_THIN

ry 23
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LMS 3.0

Avalilable soon
Enhanced treatment capability

Enhanced modeling capabilities

Includes Organon, FVS, SVS,
EnVision

Interface to Excel, Access
Larger portfolios

Greater speed (~5 times faster)
Inventory Wizard, etc soon —

SHING TN STA
T - L INIVERSITY 24
w22 College of Forest Resources -
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Comparing LMS 2.0 to 3.0

o Speed (Pack Forest portfolio, 197 stands, 30
year simulation)

— LMS 2.X: 5 min 47 seconds
— LMS 3.0: 1 min 13 seconds



indscape Management Project

icrosoft Internet Explorer

L MS available via Internet

GaBack - = - (@) (3] G| @search [Favorites eda (%) BY- b

it s it washingtan edufindes. htm =] @ ks )

Fle Edt Yew Favorites Tools

9-D-1
S| | Me Ex Vew Favortes Toos Heb

Heck - = - D[ A Drewch irwons S 3D OB -

I hunshogtin a3 2 =l @ [wis & -] @ - @)

Landscape Management Project

Landscape Management S

Landscape Maragement Project WELCOME TO THE LANDSCAPE MANAGEMENT PROJECT WEBSITE

Landscape Management System - Download
The following are available far downloading:

LM3 install files are diswibuied a3 Self-exrachng or regular zip fles. Use either Wingip or PEZIF 10 unarchive 2ip files or inspect exe files,
Stoes the aowninaded flas in 3 tamporary diraciary and han run e IRE1AIABGN program (s T Setup eus) o install LM

Hute: C are now il
LBAE 20457 - This is the latest ul.olu of LME 2.x This release mncludes updates to tables, updates to the Envision
wierface, wmmIIiUlvuf‘ i “Jll\ and updated FY3 vanants. ROTE The
tutorisls have b install The are availabe from the Tutorisl page and

will become avulable ar s separsie mstall
Last Update: 02/00/2004 (37,7261, download time ~3 hours § mimaes (@ 28,500 baud)

LMEINSSOIROM - Thas i a CTRLROM image thatl ter exmate the | M2

Eaty CDCreator You con create o ODUROM using the File - Record 0D from CD Imege command You
ean alan reeueal  COLACIM Lo be maded b you by sendmg el to

Imerequesaedvae ofr washington sda
e s LME-FFE Adden Ingiall - This installstion sdds the FVS gowih. he FFE sxension,
UNDERSTO) COMPLI UNDERSTORY il Fus] effects, and a fir whach Tyl firw mek and sbamd
stractuee sformation summarized mto grapkac outputs, Bee the LM3-FIE Addon Page for sddtions]

wdfamation
Last Update: 112132003 (IIITEB, downioad fime =§ howr [0mimdes @ 28,800 baud)

Inventory_Wizard 21 - The LMS Ievertory Wizasd is o Microacft Access ool to help p-oph;ummymmms the
o fommation

The Landscape Management Project i a cooperative project betwesn the University oTwashington College of Forest Resources
Silviculture Laboratory, Yale University School of Forestry and Environmental Studies, and the USDA Forest Service. Its purpose is
to develop the concepts and tools needed to help forests provide the wide range of values people want - including commodities,

i i i Landécaps Man System. Ses the LM loventory Wiaard gage for sddit
wildlife hahitat, fire safety, employment, and carbon sequestration. These values are best provided by coordinating the dynamic P agement i
changes of foresls across a landscane, rather than by iing o provide each or all values continuously on a single area Last Update; T27/2004 (476 MR dowmioad e~ 33 mimaes @ 22.300)
11 Updals - Th 11 Upedate o s o e LM ecamense analyna released aftes

LMS 20.457. S+ the LMS Economatic page for additional information.

Last Updated: Mondap, June 10 2002 11:37 Al Last Update: 3272004 (4 37 M, download fime — 25 mindes @ 28,800)

= LM Analvst for Yo LMS_Arlyst i nalysia, Plesse download
E [ [ [@mntemet Y Ar¥awis uuwmudﬂplmyu-pemaust Aaahmw!n- Su Du].m_mutyﬂ}.!m?m!be
4 Arc3 8.3 and 910, Tho LM Anaiyst for Are Fiew 3.1

15 incfuded in the LME 2 Cl A5rd aua‘]'sm- installs
Last Update. 080052004 (1BKE, downlomd fime =3 seconds @ 28,500 baud)

Decision Analysis Tools:

http://Ims.cfrwashington.edu/ ey

Tre LM Tetortals nave been moved 1o e Tulgral Pas

Last Updated: Wadwadap, Julp 24, 2008 931 AM

e |2

usba Fores+ Service WASHINGTON \ |

\ o INIVERSITY 26
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LLMS Credits

Silviculture Laboratory, College of Forest Resources, University of
Washington

Rural Technology Initiative, University of Washington and
Washington State University

Program on Landscape Management, Global Institute of Sustainable
Forestry, Yale School of Forestry & Environmental Studies

Cooperative for Forest Systems Engineering, Pacific Northwest
Research Station, USDA Forest Service

Forest Vegetation Simulator (FVS), Forest Management Service
Center, USDA Forest Service

ORGANON Growth & Yield Project, Department of Forest
Resources, College of Forestry, Oregon State University

Bureau of Land Management, US Department of Interior
Washington State Department of Natural Resources

USDA Forest Service -,
State & Private Forestry :j':_-.:“:\-_';"‘" G 27
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