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What is FVS?
•individual tree growth model

•simulates the interactions between
species in mixed species and multi-aged
(complex) stands

•great flexibility in scheduling a variety of
thinning regimes

•model partial harvest systems



FVSOntario

•an “empirical” model that predicts the
change in crown length, diameter (dbh)
and height over time

•large-tree model - grows diameter

•small tree model - grows height

•the spatial position of the competing
trees is ignored

What is FVS?



FVSOntario

•it was designed to project a ground based
inventory

•linked to woodsupply modeling in the US

•FVSOntario could provide a growth engine
for Ontario’s future woodsupply modeling

What is FVS?
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History of FVS?

PROGNOSISPROGNOSIS
((Stage 1973)

Forest VegetationForest Vegetation
 Simulator Simulator

Imperial inputs and outputs

(inches, feet, ft3, fbm

FVSOntario

PrognosisPrognosisBCBC

Metric

LSLS
variantvariant
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Why FVS?
•22 variants of the model currently exist and still
expanding

•dedicated development staff

•US National Inventory model (annual update)

•modular design

•model source code available

•PROGNOSISBC 1st metric variant
•model source code available
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version 1.0 ..a peek
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FVSOntario Next Steps?

Validation of FVSOntario

•Model forms are from the Lake States

•How well do the site index curves work in Ontario?

•How well does the model represent thinning in our
stand conditions?

Pj PSPs

Sb PSPs

Mh PSPs

Pw PSPs

= to testing and adjusting
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Honer’s
Standard
Volume
Equations

Zakrzewski’s
Product
Taper
Equations

Replace US
merchantable
and total
volume
equations with
ones that have
been
developed and
tested for
Ontario.

Form
Class
79 Volume
Equations

FVSOntario
Version 1

Carmean’s
Site Index
Equations

Other
published
Site Index
Equations

Incorporate
available
Ontario Site
Index Curves.

Maintain US
Site Index
Curves for
species with
no Ontario
equivalent

US Forest
Service Site
Index
Equations

Next Steps?

LSLS

VariantVariant

to anto an

OntarioOntario

VariantVariant
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TREE  LIST GENERATION

MODELLING

Class (cm) Species Height (m) per ha
4 Sb 3.7 75
5 Sb 4.6 60
6 Sb 5.5 54
7 Pj 6.4 18
8 Pj 7.4 25
9 Pj 8.5 32
10 Pj 9.6 38
11 Pj 10.7 42
12 Pj 12.1 58
13 Pj 13.3 67
~ ~ ~ ~

FVSOntario

OPERATIONAL CRUISING

DATA SOURCES

PSP INVENTORY/ECOLOGICAL

Estimated Tree List

FVSOntario
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Forest Complexity
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Normal Distributions Complex Distributions

Parameter Prediction

Percentile-Based Prediction

Parameter Recovery

Most Similar Neighbour
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Parameter Prediction

Parameter Recovery

Neural Networks

K-Nearest Neighbour

Aerial and Satellite Imagery Aerial and Satellite Imagery

Most Similar Neighbour

Percentile-Based Prediction

Tabular Imputation

Tree List Generation Methods
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Parameter Recovery

Age Site
Index

Stand
Height

Basal
Area

Growth & Yield 
Function

Predicted DBH
Mean - 1st Moment

Variance - 2nd Moment

Skewness - 3rd Moment

Function
e.g.,  ƒ(x)=?  ?  ?????
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Aspen 19.9
Pine 15.9
Pine 21.3
Pine 24.4
Spruce 8.9

Pine 10.2
Spruce 42.3
Spruce 29.9
Aspen 18.2
Pine 8.9
Pine 25.5
Pine 15.3
Pine 26.4

Random Selection

Similarity Measures

Ground-based Data

Ground-based Data

Imputation
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The future...

FVS
Insect and

Disease

Fire and
Fuels

Extension

Other
Extensions

Root
Disease

WRD

Modules and Extensions



FVSOntario Western  Root Disease Module

Screens currently in
FVSOntario - but model
developed for Western
species



FVSOntario Western  Root Disease Module

Tree &
Site Info

Root
Disease

Info

FVS WRDM
Growth,

mortality,
harvest,

regeneration

Infection,
bark beetles,

mortality,
growth
effects

mortality

growth modifiers

Tree info

OutputOutput



FVSOntario Western  Root Disease Module

No
Root 
Disease

With
Root 
Disease
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The future...

FVS
Insect and

Disease

Root
Disease

Fire and
Fuels

Extension

Other
Extensions

FFE



FVSOntario
The Fire & Fuels Extension

A model intended to simulate the effects of
vegetation dynamics and management
actions on fuel loadings and fire effects
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FVSOntario
The Fire & Fuels Extension

tree
mortality

tree data and
harvest data

canopy
closure,

habitat type

tree
information

FVS

snag
information

Snag
Model

fuel
loads

debris
< > 3”

Woody Debris
Model

characteristics
of small fuels

select Fire
Behavior Fuel

Model(s)

Burn Model (fire intensity and fire effects)

smoke production, mineral soil exposure, etc.

fuel
consumption

tree
mortality

ESSA 2000



FVSOntario Fire & Fuels Extension

• simulate snag and fuel dynamics, with or
without fires

• predict changes in fuel levels due to
management, fire, or natural aging

• calculate the potential fire severity for the
stand or landscape

• predict the effects of fire on various
indicators

The FFE Model CAN:



FVSOntario Future Modules...

??

??

??

??
FVSFVS

•Validation of US modules?

•Development of new modules for:

•vegetation control - or not?

•Impacts of logging and site
damage?

•fertilization?

•tree improvement?



•   Stand Visualization System (SVS)

•   FVSStand - Stocking and Yield Tables

•   Vegetation Structural Stage calculations

•   SPECTRUM Export Tables - US Woodsupply

•   Elk Hiding Cover calculations

•   Tables of Computed Variables

•   Mountain Pine Beetle Risk Rating

•   Economic Analysis (CHEAPO)

US Post Processor Software for FVS



FVSOntario Why am I here ?

•Introduce you to this modelling approach and
hopefully pique your interest

•Get you thinking about the benefits and
opportunities of Ontario having a modelling tool like
FVSOntario

•Get some feeling on your support of this type of
modelling efforts

•Suggestions on how this type of project forward
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Thank You
Murray Woods - John Parton

Ontario Terrestrial Assessment Program

Special Thanks to:

• BC Ministry of Forests

•ESSA Technologies Ltd. (Vancouver, BC)







Tree Level Input DataTree Level Input Data

Plot ID
Tree ID
Tree count
Tree history
Species code
DBH
Diameter increment
Live height
Height to topkill
Height increment
Damage and severity
Tree value class
Prescription code

Required field

Input files are simple
ASCII text files.

Required fields must be
supplied for FVS to run.
FVS will dub in any
other needed information 
which is missing from 
the tree data file.

*

*
*

*



Stand Level Input DataStand Level Input Data

Stand ID
Inventory year
Latitude
Longitude
Location code
Plant association
Stand origin year
Aspect
Slope
Elevation
Basal area factor
Fixed plot size
Breakpoint DBH
Number of plots
Number nonstockable plots
Stand size

Stockable percent
Diam. growth meas. method
Diam. growth meas. period
Ht. growth meas. method
Ht. growth meas. period
Mortality meas. period
Maximum basal area
Maximum SDI
Site species
Site index
Model type
Physiographic region
Forest type
Grouping code

Required field*

*
*
*

*


