Forecaster Training Course

ATLAS Technology

May 2010

ﬁfmﬂ
e | sclon =

RESEARCH Leadership in forest and environmental management, innovation and research Next generation biomaterials




22

FUTURE

FORESTS
RESEARCH

Welcome

= Housekeeping
= Introductions

= Agenda
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Agenda

9.00-9.30 What is Forecaster?
Getting Started with Forecaster
Introduction to Entities

9.30-10.00 Exercise 1 Demo — Creating Projects
Exercise 1 Practical

10.00 — 10.15 Morning Tea

10.15-11.00 Exercise 2 Demo — Creating Entities
Exercise 2 Practical

11.00-12.00 Exercise 3 Demo — Silvicultural
Scheduling
Exercise 3 Practical

12.00—-1.00 Lunch
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Agenda

1.00 - 2.00 Overview of Simulation Processes

2.00-3.00 Exercise 4 Demo — Yield Table Generation
Exercise 4 Practical

3.00-3.15 Afternoon Tea

4.00 —4.45 Exercise 5 Demo — Regime Evaluation
Exercise 5 Practical

4.45—-5.00 Wrap-up
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What I1s Forecaster?

m A system for predicting the growth of
stands and their potential log yields

m Uses a stem list as a model of a crop of trees
growing on a site

m The stem list is grown through a regime of
silvicultural operations

m Yields are estimated and available for
reporting
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What i1s Forecaster used for?

= Silvicultural Scheduling:

m Supporting correct timing of pruning and
thinning events to maximise crop value

= Yield Table Generation:

= Creating valuation yield tables or generic
croptype yield tables for estate modelling

= Regime Analysis:

m Strategic decisions on regime choice and land
acquisition
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What I1s Forecaster not?

m Forecaster is not a forest inventory system

= Does not deal with detailed stem descriptions

m Forecaster is not an estate modelling system
= Only concerned at the stand level

= But can produce yield tables for estate modelling
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Forecaster Is a vehicle
for delivering science

Forecaster is a modelling framework in which
many different types of models can be
Implemented

The framework Is species-independent

m Currently focused almost solely on P.radiata, but
can handle others as they are modelled using the
same fundamental processes




Forecaster Is a vehicle
for delivering science

m Forecaster is seen by FFR as a primary
means of delivering science to the industry’s

end-users.

m Software increasingly seen as a more effective
way of delivering science

s Funding agencies have encouraged a change in
focus to providing a practical implementation
directly to the stakeholder’s desktop.
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Forecaster Is a vehicle
for delivering science

Forecaster Is seen as part of an end-to-end
(seed to market) modelling system

Growth

& Quality > Resource | | Harvesting [ Log Malflng N anary N Secondgry
: Assessment & Grading Processing Processing
Forecasting
Stability
Stiffness
Appearance
Strength
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Forecaster Is a vehicle
for delivering science

Forecaster Is seen as part of an end-to-end
(seed to market) modelling system

|  Energy | Remanufact
| Pulp | Dressing
| Plywood | Preservation
| Sawing 1  Drying
AL Resource Log Making Primary Secondary
& Quality > —» Harvesting . > : :
. Assessment & Grading Processing Processing
Forecasting
Stability
Stiffness
Appearance
Strength
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Forecaster Is a vehicle
for delivering science

(seed to market) modelling system

Forecaster Is seen as part of an end-to-end

Genotype Site | Energy | Remanufact
Selection Management | Pulp | Dressing
| Plywood | Preservation
v | Sawing 1  Drying
ST Resource Log Makin Primar Secondar
& Quality —» Harvesting [ 9 ng 1, Y Ty
. Assessment & Grading Processing Processing
Forecasting
Y Stability
Stiffness
Appearance
Stand Strength
Management
Environmental Expert . Market
. Economics
Services Systems Futures
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Forecaster differs from StandPak

m Forecaster simulates growth of a list of
stems rather than just stand level averages

= This allows stem-based modelling of:
= Growth and wood properties

= Pruning distribution

m Forecaster simulates branch growth, sweep
and forking

= All inputs and results stored in a database
m Can be used for batch processing
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Getting Started with Forecaster
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User Interface

.y ATLAS Forecaster 1.7.0.7 Entities DB : “{Local)'ForecasterTestl-7"

Window  Help M e Nu B ar

File  Edit  Wiew  Tools

a1 O 2 3

Mew Mew Group Edic  Refresh

Cﬁt C_Dli':.f Paste Slmulate I TOOI Bar

Reports DB : "(Local),F

=10l x|

E nitities Mame & | Descripkion 300 Index (m3fthafannum) | alkitude (masl) | Latitude (degrees)
(] Projects ,:;:: Auckland Clays From 5&EM Coop (80 PSPs) 36
=H Sites C;I: Auckland Sands From SGM Coop (145 PSPs) 21 100 36
_T_”:l _‘fieldzeneratar C;I: Bay of Plenty From SGM Coop (327 PSPs) 26 400 38
.[7] Demodata ,:;I: Canterbury Frorm 5GM Coop (139 PSPs) 19 L | St 300 43
Yo PMC Diefault Sites ,:;I: Gisborne- East Coast  From 5GM Coop (41 PSPs) 32 ) 300 35
..... Training Exercises = Hawkes Bay From SGM Coop (193 PSPs) 29 300 |
_T.H:l cDmps ’ C-'-:l Melson From SiaM Coop (146 PSPs) 22 VI eW 300 41
"] Function Sets C;Ii Mew Zealand avg From S&M Coop (1336 PSPs) 25 Pan e 300 41
-] Species Sets ,:;I: Otago From 5GM Coop (126 PSPs) 23 300 45
tH_] Regimes C;I: Southland From SGM Coop (47 PSPs) 25 300 46
+H_ Log Product Definitions = Waikato-Taupa From SGM Coop (92 PSPs) 28 400 38
_ﬂD Cutting Strategies
1}|:| Feport Options
Name: Vaitea\ PMC Default Sitestiuckland Clays ﬂ
Dezcription: From SGM Coop (S0 P3Fz)
Longitude dec deg E: 174
Tr ee Latitude_dec_dey S: 36
Altitude m: 200
VI eW 300Index m3 per ha per wr: 31.00 Detal IS Pane
Pane Height Indices:

Height m 3pecies GFRating EBaselge DoninanceMeasure

33.00 P.RAD Fl4d 20

5

Mean Top Height(loO)

}m 1 items selected
s
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Introduction to Entities

Site —_— Description of
the land
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Introduction to Entities

Site

Crop

\

Description of
the trees you

want to grow on

the land
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Introduction to Entities

Site

Crop

Description of

how you want

the trees to be
modelled

Function
Set

/
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Introduction to Entities

Site Crop

Description of
what you want
to do to the
trees

Function
Set

Regime
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Introduction to Entities

Site

Crop

Description of
what you want to
know about the
trees following
simulation

Report Options

Function

Set

Regime
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Introduction to Entities

Site

Crop

Report Options

Function
Set

Regime

Project

A combination of
these which will
be modelled
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Introduction to Entities

Site

Crop

Report Options
Function
Set
Regime
> Project [< 'SCIDn o
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Introduction to Entities

Site

Crop

Species Set

Report Options

!

Function

Set

A list of
species which
will be treated
as equivalent

Regime

l

> Project [<
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Introduction to Entities

Site Crop

The set of log grades
available and rules

applied in log
making decisions
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Species Set Report Options
Function
Set
Cutting
Strategy
Y
Regime
PrOjECt € S C I D n
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Introduction to Entities

Site Crop

Species Set

Report Options

A list of specifications

describing desired log /

!

Log Product
Definition

dimension, shape, [
branching, and wood
properties

ok

Function

Set

l

Cutting
Strategy

FUTURE
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> Project |€

Y
Regime

l
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Introduction to Entities

Site

Crop

Species Set

Report Options

!

!

Log Product
Definition

Function
Set

l

Cutting
Strategy

Y
Regime

l

> Project [<

Sclon «

— Next generation biomaterials



Introduction to Entities
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Questions?
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Demonstration of Entities
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Crop Information Levels

Information | Description
Level

Stem List List of stems including DBH, weighting, and a
subset of heights
Commonly stem-level QC data

Whole Stand Summary of stand-level measures
e.g. BA, MTH, Stocking

Stand Parameters estimated from part of the
Subset population — e.g. pruning QC summary (of crop)

m Forecaster always works with a stem list

m This is derived for other information levels

ruToR: sclon -
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Model Availability
-

Growth Models

Branching Models Generic
BIX Models Yes
Density Yes

Acoustic Velocity
or MOE

Heartwood

300 Index

ITGM

Regional state-space

BLOSSIM

Yes
Yes

Yes (MOE) Yes

Yes Yes
SCION <
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Regimes:
Commands, Triggers and Events

= Regimes consist of a sequence of
commands

= Each command has two parts:
= Trigger — defines when an event is simulated

= Event — defines what is done to the stems, and
which stems are treated

. .
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Regimes:
Commands, Triggers and Events

A Mean DOS > 180 mm Prune 350 stems/hato 3 m
Waste thin to 450 stems/ha

B BA > 12 m?/ha Waste thin to 350 stems/ha
MTH >9.5m

= Command A has two events — these will be
carried out in sequence

= The trigger for command B contains two
conditions — both must be met for the

™ condition to fire’
FUTURE SCIOoN =
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Regimes:
Basic Events Available

m Prune

m Waste thin

\

= Production thin > Require cutting

strategy

Clearfell
- _

= Calibration — simulation will be grown
through this point

= Stop — mandatory for all regimes
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Getting Started with Forecaster
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Deriving whole stand information
from stand subset Information

= A silvicultural ratio empirical function (based
on historic thinning and pruning selection
trials) is applied to convert subset mean
(entered by user) to whole stand mean

A

frequency /

|
DBH sStand Subset

}mh/ mean mean
T SCIOM =
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Deriving whole stand information
from stand subset information

= Variation of the whole stand is estimated

= Difference between max DBH and Whole Stand
guadratic mean DBH should be 3 standard

deviations.

3S.D.
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How the stem weightings are
derived

= Stem weighting is the number of stems per hectare
that each stem in the stem list represents

= The sum of the weightings equals the stocking

= The “StandArea” option determines the number of
stems in the stemlist

= |f StandArea = 1 ha, then a crop of 800 stems/ha would
be represented by 800 stems

= |f StandArea = 0.1 ha, then that crop would be
represented by 80 stems

= Higher StandArea gives finer distributions, but
requires more processing resources to simulate
2
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How the diameter distribution iIs
d erived Stand Subset  Whole Stand | Stem List |

Quadratic: Mean DEH IEU PR
Basal & |45 m/ha
Stemn Bazal Area OV & I 1w =

frequency Quadratic tean Top Height |4.3 M
A
mean DBH Stem DBH Max

"""~  Stem Heigh

Max DBH
K/ > DBH
<€ BA CV% determines spread >

FEE 2C100) =
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How the height distribution is
derived

= First Mean Top Diameter is determined from the
diameter distribution (and stem weightings):

frequency
A

> DBH
MTD

- .
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How the height distribution is
derived

= Next a diameter/height regression is determined and
fitted through the diameter distribution and MTH:

MTH -

. > DBH
MTD
FUTHRE SCIOMN =
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How the height distribution is
derived

= Finally the stem height coefficient of variation
determines a distribution around every point on the
height-diameter curve:

] \ A
[

> DBH

- .
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How the height distribution is
d erived Stand Subset  Whole Stand | Stem List |

Quadratic: Mean DEH IEU PR
Baszal Arealha |4.5 mt/ha
Stemn Bazal Area OV & I 1w =
frequency Mean Top Height |4.3 m
A
Stern DEH Max |'|2|:| T

Stem Height CV % /|1n 3

4 > DBH
MTD
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Crops —which information level?
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Information
Level

Stem List

Whole
Stand

Stand
Subset
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Crops —which information level?

More
assumptions

Greater
reliance on
derived values
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Information
Level

Stem List

Whole
Stand

Stand
Subset
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Crops —which information level?

More
assumptions

Greater
reliance on
derived values
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Information
Level

Stem List

Whole
Stand

Stand
Subset

Increasing
order of
preference

but
More

information
required
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Function Sets — Advanced

= Because growth models are normally
developed in tandem with height/age
tables, some of them specify a mandatory
height/age table

= e.g. GM300Index requires Ht/age table 112

= Branching models are very complex and
resource-hungry, so have a large impact
on processing time

m ItIs possible to add your own functions
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Stem Selection Criteria

= Pruning generally targets largest trees to
maximise clearwood production:

m Order stems by Largest DBH Height

s Waste thinning from below:
s Order stems by Smallest DBH Height

= Thinning to remove followers:

s Order stems by Fewest Pruning Lifts

s Or Smallest Pruned Height

2
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Stem Selection Criteria

m Forecaster cannot select trees for pruning
or thinning on the basis of form, as is done
In practice.

s However, the incidence of malform can be
modelled by increasing the randomness of the
stem ordering

= Similarly, out-row production thinning can be
modelled by using totally random stem
ordering (if removing every 4 row, ensure
residual stocking is % of current stocking)

e sclon =
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How crop history Is merged

s Consider a crop which has been measured at age
7 and which has a crop history associated with it:

LT T PP PP PP PPPPPTPPPP

“Hi storic" crop
(age 3)

Age (years)

= All simulations begin with a crop created at age 3

)mh/
SClon «
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How crop history Is merged

s Consider a crop which has been measured at age
7 and which has a crop history associated with it:

frequency ) > ‘ ...........................
L. DBH ....... e Growth through hIStoriC H
. _ prunings & thinnings
“Hi storic" crop

(age 3)
| ] | >
| | [ >

3 Age (years)

= This crop is grown through the historic events up
to the measurement year and month
2
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How crop history Is merged

s Consider a crop which has been measured at age
7 and which has a crop history associated with it:

frequency ) > A .........................
- DBH ....... ey Growth through historic e
) _ prunings & thinnings
“Hi storic" crop
(age 3) Merge

Measured crop
(age 7)

7

v

Age (years)

= The historic crop is merged with the measured
crop as specified in the crop form
2

FUTHRE SCION <

RESEARCH . Next generation biomaterials




How crop history Is merged

= During the merge, if the measured crop
contains stems with pruning information
(l.e. DOS, DOS height and DOS max
branch) then these measures will be used
iInstead of calculated values.

m If any of these values are missing then
they will be calculated.

T SCION =
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How crop history Is merged

s Consider a crop which has been measured at age
7 and which has a crop history associated with it:

LT T PP PP PP PPPPPTPPPP

Growth through historic

DBH
. _ prunings & thinnings
“Hi storic" crop M R
(age 3) erge >
Growth through future
[ : prunings & thinnings
Measured crop
(age 7)
l | l .
| | [ >
3 7

Age (years)

= The merged crop will then be grown through any
0 future events specified in the regime.
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How crop history Is merged

= The regime Is also merged with the historical
events specified in the crop history.
Crop History: Regime:

Age =5.0 yrs | Prune 380 stems/hato 2.4 m
Thin to waste to 420 stems/ha

Age = 6.0 yrs | Prune 350 stems/hato 4.8 m
Thin to waste to 400 stems/ha

L -
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How crop history Is merged

Regime:

Crop History:

Age =5.0yrs | Prune 380 stems/hato 2.4 m
Thin to waste to 420 stems/ha

Age = 6.0 yrs | Prune 350 stems/hato 4.8 m
Thin to waste to 400 stems/ha

—

Merge
Age =5.0yrs Prune 380 stems/ha to 2.4m
Thin to waste to 420 stems/ha
Age =6.0 yrs Prune 350 stems/hato 4.8 m
Thin to waste to 400 stems/ha
Age =7 yrs Resolve historic crop with measured crop

L -

FUTURE

FORESTS
RESEARCH

SCIon =

Next generation biomaterials



Treating stems In the stem list

= An event in a regime often has to apply to
only part of a stem in the stem list, e.q.:

= Current stocking = 400 stems/ha
s Stem list: 20 stems with weighting = 20 stems/ha

= Pruning event targets 350 stems/ha

m 17 full stems will be pruned (340 stems/ha),
and one stem must be split

2
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Treating stems in the stem list

Before:

18 212 7.8 20 2.4 175

After:
Weighting
18A 212 7.8 10 4.5 183
18B 212 7.8 10 2.4 175
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Entities — Getting Complicated
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Site

e |

: Crop |

——T—ﬂ

Species Set

Report Options

!

!

Log Product
Definition

Function
Set

l

Cutting
Strategy

Y
> Regime

l

> Project |€
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Entities — Getting Complicated
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Extras

Forecaster batch version is available
Tools | Options

Databases and DB Wizard
Troubleshooting

Support

Deployment
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Tools | Options

StandArea

m Determines granularity of stem list

Specification of custom mensuration tables

Reporting output folder
Maximum pruning age
Minimum extractable diameter & length

Random seed




m Forecaster uses two databases:

Databases and DB Wizard

= Entities — all input information

= Reports — output information

= These can be managed using the Forecaster

b
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Database Wizard, for:
= Creating new databases
= Backup and restore

= Database patching
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Troubleshooting

= Message Viewer

= Don’t forget about the details button!

m Stem Plece Viewer
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= For questions about volume allocation between

log products
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Support

s ATLAS Software Support

= 0800 RUN ATLAS

= Please provide:
= Screenshots
m Stack trace (from Detalls of error message)

= Full version number (from Help | About)

2
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mailto:software.support@atlastech.co.nz

Deployment of Forecaster

m Licensed users should be notified via emall
distribution list

= Installers available on ATLAS website
(username/password required)

= Each new version has accompanying
release notes which describe the changes

m Some changes introduced in a new version
can require a database to be patched

2
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