Session 1 — Background and Model Description
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FVS Overview- outline

JFVS Background

L1 FVS Model Structure and Behavior

* Data Needs and Requirements
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e “Model Components ~
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 Example: Large Tree Diameter Growth

“QIFVS Suite Software




FVS: Background

(1 Represent species
commonly found in a
geographic region | OndeR developmen

(] Local Data are used
to create' models that

_predict'tree growth,
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mortality, and VA s
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FVS: Code and Documentation

The FVS Code repository:

Outside the FS firewall — Google Code

— httpsffeode.google.com/p/open-fvs/
- L

FVS'Docﬁrhentation:
k.

Forest Service web site

— http://www.fs.fed.us/fmsc/fvs/
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FVS: Stand Inventory Data

Stand/Site:

Location

Ecological Code:
Ecoregion, PIant Assoc,
Habtype.+#

,..-' 2

Aspect

Elevation
- Site Index

Carrying Capacity (Max
' SDI/MaxBA)~ ) bl

Tree:

Species

DBH (required)

Helght

C?own Ratio
PasﬁGrowth Increment

Tree Count (from
inventory design)




‘ Process Keywords >
C Compute Initial Stand Characteristics >

< Backdate Densities >

Check Event Monitor for Before Thinning Actions

< Process Thinning and then Pruning Requests ; S~
Check Event Monitor for After ThinW >

=
row Large Trees

N

Grow Small Trees
( height, diameter)

*

Adjust Growth and Mortality Estimates for Fire, Insect, and Pathogen Impacts

/\tm
\_/

Compute Crown Ratio Change

Update Stand Characteristics

( vee )
4 More Cycles Scheduled?

(. No )
v




FVS: Diameter Increment Model

(J Based on a prediction of a mean growth rate that
is corrected for tree size, site quality, and the level
of competition

[ Derive diameter increment (DG) from predicted
perlodluci?'r'\ge in squared msnde bark diameter

_(DDS)

Oequivalent to a basal area increment model

linear relationship between In(dds) & In(DBH)

In(dds) = SIZE + SITE + COMPETITION
| 3 DG sqrt(d|b2+dds) dib




FVS: Tree Size Effects

Yellow-poplar

—Flowering dogwood

DBH
Increment | __———__

(in)

-
-
-
-
-
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FVS: Site Effects

High Site
——Noderate Site -
—=—Low Site

DBH
Increment

(in)
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.S'i:te =':fx"{ Locat.‘ionh, Habitat Type, Site Index, Elevation, Slope, Aspect}




FVS: Site Conditions

JLocation

LJUS Forest
Service
Nationalge

Forest ..

“ code is based
on Region,
Forest
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FVS: Site Conditions

1 Site Index

 single measure that
integrates the effects
of soil and climate on
tree growtt for a

given site
“ O used to identify
potential height

growth and affects
diameter growth

=

. - p
5 ,'!.

=

J Habitat Type

 Montana,
ldaho (R1&R4)

[ List are in the
back of the
Variant
overviews

0 Embedded in
diameter
growth
equations




FVS: Site Conditions

A Slope, Aspect,
Elevation

J combined measures
that integrate the cuevaTion treen
effects Qg'opography
on trée growth for a
_given site
U can identify an
optimal location for
growth P 0. Eerationadasec sseoctedith s prcictd i ent wih oo st

] affects diameter
grOWth .II-"' -.5.._- -

Wykoff 1990, Forest Science 36(4): 1077-1104




FVS: Competition Effects

Dominant - Low Density
1l - Dominant - Medium Density
b~ =il Dominant - High Density
—==|ntermediate - Low Density
1.2 ——Intermediate -Medium Density
——|ntermediate - High Density
1 " A
DBH
Increment _
(in) 08 ML / _mmeEEeeag
06 | L ererrtrnes,
< ,f' f,f”“’ S
._ff"/f“
0.4 P og,,,y--vﬂ”ﬂ"m R i —
g‘”f
;‘,X
0.2
O T T T T 1
0 10 20 30 40 50

DBH (in)
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" Competition = fx{Crown ratio, se Height, Crown Competition Factor Basal Area, Basal

Area in Larger Trees, Plot Level Basal Area in Trees Larger }



FVS: Model Behavior

1 The diameter increment model shows how

FVS is designed to handle differences in
stand structure

U Focusing.on the growth of individual trees

allows.FVS to handle most stand
structures ~

] even aged stands ’

] two-aged stands

U uneven-aged Stands

=
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FVS Software

 Inventory Data Processors

] FVS Variant Growth and Yield Model

i T

Q.Post Simulation Data Processors
w

Ly

L Suppose User Interface




FVS: Inventory Data Processors

L FSVeg (Field
Sampled Vegetation g

B llome [ENEET Csternal Data Database Too's Acrobat
on

g = = Hew X Totals | o
=] 7 spelling ! 73 ddvanced ~
7 e

L FFI( FEAT/FIREMON ST
Integrate@tool)

i

e i = : _
L FIA2EVS (Forest
o .:_ = -I'."'. Large Tree Plot Size?| _Small-Tree Plot Size*| Breakpoint DBH!| Humber of Flots*| Non-Stockatle Pots| Pe-cen

DG Transiation Code| DG Measurement Perioc| FG T-anslation Code| HG Measurement Period| _Mortalty Measurement P

Inventory and —_————

Ecoragion| Plant Association Code| P& Reference Code| Forest Type| Physiograshic Recion| Maximun Basal area| 1

Siope ()] Aspect] Elevation (1] Stand Age] St index Speciss| Siteindex (1]

Fuel Informaticn

.
Analysis)
; Phato Reference #| Pioto Series Code| Fuel Model|
" 025 o010 30| 807 60-1207 12.0-2007] 200-350] 35.0-5007]
L MS Access database % e e e e
- ! o r

Recora A4 P i

Form View




FVS: Growth and Yield

d Projects single or multiple stands in a single
simulation

 Models stand development with and without
taking iq@&gonsideration forest health
concerns._ -
@ Simtfates user-defined mana%ement actions
dthinning
dregeneration harvests

Ufuels and.fire management




FVS: Post Simulation Data Processors

dViewing stand
and tree

t Stand Visualization System [SVS)
O u p u S Stand Visualization System [SVS] [Metric units)

Stand Visualization System [SVYS] - "Movies"

> Included post processors:
dYield tables

Yiew the Main Output file using system editor
View the TreeList output file using system editor
Stand Visualization System [SV5)

Stand=and stock |-

ta b I e S After the simulation, the Main Output file is viewed with the system
editor. On Unix, Dtpad is often used and in Windows, Notepad is often
used.

dStand images
(SVS)

‘Qlinkages to GIS
G b

~

i
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FVS: Suppose User Interface

-
. Suppose v2.02 Simulation file: *new file* E]

J Graphical user
interface T o

Simulation Preparation

Select Stands Set Time Scale Select Management Select Qutputs Run Simulatiol

. - 1 Stand:

Add Keywords Insert From File Select Post Processors Select Modifiers 3 Group
3

B Simulation file contents: «| Affected Stands...

[ ]
Windows based - |ESateet
B Group: All

!~ From Database

‘ ) 1 'ﬂli;? B Group[s] with no attached components:
t I O nS E'ﬁ::' \— Group: forest_type=162
— Group: Variant=5N

Rk -1 Thin from Below:

D IS 'aﬂ "easy Way to Name: ’W

* Schedule by Year/Cycle " Schedule by Condition

r u n FVS W it h O u t ’W Select Year ’— years after is met

Specify residual density

having to o e

Edit Simulation
Tree spacing [feet]

understand the S

Change Gro Basal area per acre
—

complex str ucture ST o [ [
of the model




FVS: Support and Development

J Model is supported by Forest Management
Service Center: A sub-staff of the USDA Forest
Service National Forest System National
Headquaﬁ'E'rs Forest Management Staff

n Lo&ated in Fort Collins, CO




