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TASS — Trza Anc Sizinel Sirnulzitor

40+ years and still exploring space
(because it is spatial)

TASS and TIPSY provides managed stand yield
tables for use in:

» Timber Supply Review (AACs)
» Silvicultural prescriptions and strategies

> Predictions of non-timber forest values
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1963-1968

Dr. Ken Mitchell,

UBC grad and Yale PhD (1968)
(Yale Bulletin No. 75)

Two-dimensional
crown modelling
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1968 — present
1975 For. Sci. Monograph 17

Three-dimensional
crown modelling
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1996 — present

Three-dimensional
crown modelling and
light model (tRAYcI)
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TASS |l K2y Cornoonsris

*Height Growth = f(potential, light) I
*Crown morphology (branch extension)
«Competition

*Mortality

*Ring characteristics
size, juvenile-mature wood, relative
density, strength, cell characteristics
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tRAY el lignt mocde|
(Srunnzr, 1998)
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Intersection

Max 32,400 beams (1°)
We typically use 48
(15° zenith, 45° azimuth)
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(Brunnzr, 1998)
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tRAY el lignt moclel
(Brunnzr, 1998)
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Crowrn Profiles
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Four major changes:

*Used all data (600+ trees)
*Mixed effects model.
Predict horizontal extension
rather than B,

Solved b, to minimize the
difference between measured
and predicted crown area




Crown orofile sarmolas

No Branches

Species No. trees
Radius Total
1619 8307
Fdc 150 1302 3751
Ba 63 510 1121
Ss 96 504 2006
Si 60 863 2763
Pl 115 1106 1761
Total: 638 5904 19709
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« TASS Ill modifications

o tRAYci light model
o Crown profiles
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 TASS Ill modifications
o tRAYci light model
o Crown profiles
o Crown competition
o Moriality (our rigrrigsis, ine Borg))
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Mortzlity staos

e Collected all stem-mapped PSPs
e |nput tree list and x-y coordinates into TASS

 Estimated the PACL of each tree at each
measurement

e Used this derived PACL and other variables to
predict the probability of death (or survival).

* Tried several approaches but now,




Classification And Regression Trees (CART)

» Classification for categorical variables (i.e. live or dead) or Regression
for continuous variables

e Random forests is the most well known software

* While similar in concept to principle components analysis (which
creates linear combinations of variables), this routine is non-
paramentric (no assumptions necessary about the underlying
distribution) and uses if-then-else logic.

» Results are fairly straightforward to interpret, however, the algorithms
are very complex
 Need to decide:
« The criteria for predictive accuracy
' « When to stop splitting
« What is the "right-sized" tree (i.e., over fitting can be a problem)

1-1.. 3 1
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Classification And Regression Trees (CART)

‘ Crn_Ratig==0.2580

HGSite 07748

HGSitet 0.8132 Crn_Ratige>=0.3642

‘ HT=o1145 ‘ HT=18.55

Slenderp=1.322 Cm_Ratig>=0.3325

Crm_Ratig>=03515 ‘ HT==13.15

CTs o=

Lives Dies Lives Dies
19640.706 1965/0.376 1970708 1578/0.350

Moving through the Tree
- If the test statement is True, go left

405/0.267

Leaf Label is node
number and
probability of survival

Lives/Dies label is
simply based on
probability of
survival:

e.g., at node 2
<0.979 - Dies

Individuals will live or
die based on
probabilities and
random draws, not the
Lives/Dies label.
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Simple Tree

HG_HGSite >= 0.65 ‘ 1

CrnRatio < 0.15 PACL >=0.25 3

4 ‘5 6‘ 7

P(s) = 0.225 P(s) = 0.985 P(s) = 0.835 P(s) = 0.10

We have coded in the CART mortality algorithm for
testing purposes. When satisfied that it is working
“correctly” (i.e., passes test of reasonableness), then we

use the information (e.g., variables, interactions) to
conduct logistic regression.....
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Logistic Regression
- generic tool for fitting a dichotomous dependent
variable (e.g. Live-Dead) to categorical and continuous

Independent variables .

1 L
1 + eP%

BX=Dby+b,C, + b,C, ... +b C +Db,C,C,+ ... +b,C.C,

with individual covariates (C;) and possible interaction terms that
are selected in part from the CART results.
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« TASS Ill modifications
o tRAYci light model
o Crown profiles
o Crown competition
o Mortality
> TASS Graoriical User Initarface
(tne riolodeck)
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TASS III - Tree And Stand Simulator
Version 2.0.4 alpha

This software is licensed for use only. There are
no rights expressed or implied in providing this
software for sale or commercialization. The
ministry makes no warranties and is not liable for
any consequences resulting from its use.

Copyright BC Ministry of Forests and Range, 2010

Developed by Research Branch, Ministry of Forests and Range,
Victoria BC.

Distributed free of charge at the discretion of the
ministry.

Acknowledgements...

— X

TASS Graphical User Interface

(the holodeck)

Start Year: | pO10 Title: |'I'ASS I stand model

—Stand Definition

Plot

Length Width
| 50.00

m [50.00

Site productivity
Site index

Based On

_I Advanced Features...
w

35.00 m ICoastaI Douglas-fir

— Initial Regeneration

(@ Planting 1 Natural Regen

Plant 1200/ha 100% Fdc site 35.0 in

(" Existing stand initiation Edit | Stand.

— Initial Growth

Grow Until

|ear ~| |= =] |2011.00

Or until Year = I 2110

Help |

Defaults |
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Start "r'ear:l 2010 Title: ITASS III stand model Example

Show stand summary when : , |
v
EVENTS Process | [v processing Regions... Tree Species... Select Output...
Inc- -
lude | Status Type Description

Queued Initial Plant ‘ Plant 1200/ha 100% Fdc site 35.0 in Stand.

Queued Initial Grow Grow trees until Stand Age = 20.00 or until year = 2110
Queued Cut [ Leave Cut trees in PCT(500 sph) region(s).
Queued Grow Grow trees until Stand Age = 30.00 or until year = 2131

RREEEE

5 0O |%|n|4

Queued Cut [ Leave - Cut trees in Variable Retention region(s).
Queued Grow Grow trees until Stand Age = 50.00 or until year = 2141

Close |
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ThES
Il ield Table Qutp ile: TASS_smily_1.t3d

— Dis

tand and Stock Table Output (file: TASS_smily_1.t3d
— Display
C -
F E Hﬁ Viortality Outp ile: TASS_smily_1.t3d
L — Digel=
- Carbon ana Elomass Qutp lle: TAS>_smily_Ltsa
m ~—Display
» | Dead Tree Lst Output (fle: TASS smily L3
2 y
2 :
2l ¢ St:;: — Display
2 : W colmnheadings Ay | | Select cournns |
2| | 1¢ | I
2i 1; X Stand Tree ID Basal Bole Crown Crown Foliar
21| | 1z ¢ Age Code Code Age X YSpecHeight DBH Area Uolume AreaLength Uolume
20 i year m m m cm m2 m3 m2 m m3
2 1; g |mmmmmmmmmm_- 1 49  1.81 48.56 Fdc 29.27 43.11 ©.14 1.555 53.9 14.09 88.89
20 | 15 é 017 2 49 442 48.91 Fde 20.41 24.67 0.048 0.410 20.4 5.34 1.56
20 | 1t " 50 146 5 49 13.04 48.40 Fdc 25.09 29.09 0.066 0.607 24.3 9.12 28.06
2 ;: 1 50 148 6 49 16.15 48.62 Fdc 20.80 22.59 0.040 ©0.325 18.8 7.15 16.43
21| 5 K 50 189 12 49 33.32 48.08 Fdc 30.77 40.24 0.127 1.416 43.0 12.48 68.01
21 x 50 205 14 49 39.02 48.66 Fdc 32.36 39.22 0.121 1.421 35.3 11.50 57.05
Help 1t 59 24 16 49 44 47 48.55 Fdc 19.86 29.02 0.066 0.557 36.6 9.27 18.15
—_— 1] 50 237 20 49 7.02 45.63 Fdc 31.12 40.18 0.127 1.393 38.6 12.22 60.89
h 21 49 10.55 45.39 Fdc 28.11 32.46 0.083 0.858 25.8 9.29 36.33
32 49 41.80 45.73 Fdec 33.21 45.74 0.164 1.977 45.6 12.29 80.47
35 49 1.34 42.88 Fdc 30.59 36.30 0.103 1.148 29.6 10.53 45.71
50 49 45.27 42.95 Fde 25.68 27.45 0.059 0.551 18.9 8.81 20.07
52 49 1.69 39.88 Fdc 28.81 33.11 0.086 0.922 25.1 8.84 35.41
67 49 44 47 39.98 Fdc 24.80 29.47 0.068 0.656 29.2 8.37 35.14
68 49 47.92 40.27 Fdc 30.95 32.68 0.084 0.899 21.7 10.40 32.19
49 18.87 36.75 Fdc 26.62 27.59 0.060 0.6817 20.6 T7.71 27.74 -
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N TASST 103
Eile View Window Help

DS E AV ta|dllvioe
Graphics Output (file: TASS2)

= w 3 | |
Region IRectanq\e row,col=0.00,0.00 \ength—SD.UU,SD.[LI Spin dé‘g"éésﬂ j 4 Region IRectangle row,col=0.00,0.00 Iength:ED.DD,SD.[j Spin dﬂgfﬂﬂiﬂ j 4

@ 2-D crown o Height Scaling ﬂ j 2L @ 2-D crown 0 Height Scaling ﬂ j 20
? :;‘-:)Ctr:es P Use light model Tilt degrees ﬂ j |T " 3-Dtrees [ Use light model Tilt degrees ﬂ j lr
oriz. Showr wind rish ;
TR ﬂ j 4 &I ((: PACL horiz. P Sh‘u‘:v w‘md rist S ﬂ j I—H &I
PACL vert. v Solid color —

 PACL vert. [~ Solid calor

W Tassm 103
File View Window Help
DEH Buveta 3LV oe

Graphics Output (file: TASS2)

Help Save as... Close Help Save as... Close
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B tassm 103 " 1assm 103

v o e

0.00 length . Spin degrees ¢ | | i 0,50.0 = | Spin degrees 4| | 2l
" 2-D crown 0 Height Scaling ﬂJ ) 25Dlcrown Scaling ﬂJ j 280
® 3Dtrees [ yse light model Titt degrees 4 | @ 3Dtees [ yse light model Tit degrees 4 | | »|[ss

" PACLhoriz. [ Show wind ris) ! c i
N ¥ shift ‘ PACLhoriz. [~ Show wind rish )
" PACL vert. [ Solid color J J " PACLvert [¥ Solid color ¥ shift ﬂ J j R el




- VISTAS - [VISTAS: Untitled1 [Plot View]:2] -1a[x|

#+ YISTAS - [VISTAS: Untitledd [Plot Yiew]:2] W e nage ven Swnd Vindn rep L8l

WFiIe Image View Stand Window Help — :
0 SV ®|6| Bje B|=|F| B% O)E| & He
D= E| 8la| ¥v| 2| &la| Bj5EEF [ ¢ olE & e S ¥ a0 S ol ¢ uld

Feady, For Help press Fi, Zoomis 1:25.0  |Looking From 4-85.1,-83.1, 1088} to {25.0,25.0, 18,3} Plot size: 50,0 % ¢ Ready, For Hefp press FL, (Zoomis 1:13.0  Looking from {-88.2,-86.5,42.3} to {25.0,25.0, 26} Piatsze: 50.0x 50.0 UM
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About TASS
« TASS |- II -1l history

« TASS Illl modifications

o tRAYci light model
o Crown profiles

o Crown competition
o Mortality

« TASS Graphical User Interface
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| Plotsy Beta 1.02 - [Variable Retention

_ File Edit View Graph Help
| FHDSRR NEEHBEAL Q)
Data Source

Yariahle Retention Dead Trees
Stand Dead Trees Merch Volume vs. Age
PCT and Variable Retention

1
“ariahle Retention Live Trees
Stand Live Trees

Graph Template

olume (')
9

:

Merch 12.5cm+ YVolume
&

Graph — Series Template

3 New H Selec‘l H@EdﬂGraph

Screen Layout

[=h =N I =)

Select multiple data sources to overlay graphs.

2 24
Age (yrs)

Graph Only
Force selected graphs to same scale

Variable Retention

= Merch 12.5cm+ Volume === Merch 12.5cm+ Volume

Overlay Method: [Line Types

Page Layout: [nolmal

b |




|~ Plotsy Beta 1.02 - [Stand ]

I|! File Edit View Graph Help
FHDSRAR NEEHWIN @
Data Source

T

“ariakle Retention Dead Trees
Stand Dead Trees
“ariakle Retention

d
“ariahle Retention Live Trees
Stand Live Trees

Graph Template

terch Volurme ws.

New Select — Edit Graph
thph ‘ ‘ Series ‘ Template
Screen Layout

| =N = =S

Select multiple data sources to overlay graphs.

Graph Only
Force selected graphs to same scale

Overtay Method: |Line Types -]

Page Layout: [ normal

Live Biomass and Carbon (tnha)
r
B

Live Biomass and Carbon (tn/ha) vs Age
Stand

Legend

= Live Biomass Above Ground
= Live Carbon Above Ground




Viaren Volurms & Juvanila Wooel Volurmes
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TASS Il

Underlying philosophy unchanged:

Advancing the prediction of stand growth and yield
by focusing on the spatial dynamics of individual
tree crowns, the biological engine of tree growth.

TASS Is a framework for synthesis of world-wide
research on tree growth and stand development,

. | with a focus on treatment response.
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“Thank you for
your attention

RO Ministry of Forest Science
The how Muesa fanh  FOTEsts and Range Program




	Slide Number 1
	The star ship TASS crew
	Slide Number 3
	Outline
	TASS – Tree And Stand Simulator  
	TASS I:
	TASS II:
	TASS III
	 
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Outline
	tRAYci light model �(Brunner, 1998)
	tRAYci light model �(Brunner, 1998)
	tRAYci light model �(Brunner, 1998)
	tRAYci light model �(Brunner, 1998)
	tRAYci light model �(Brunner, 1998)
	tRAYci light model �(Brunner, 1998)
	Relative height growth
	Outline
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Crown profile samples
	Slide Number 27
	Slide Number 28
	Outline
	     Crown - columns of growing space
	     Crown - Competition
	Outline
	Mortality steps
	Classification And Regression Trees (CART)
	Slide Number 35
	Slide Number 36
	Slide Number 37
	Outline
	Slide Number 39
	Slide Number 40
	Slide Number 41
	Slide Number 42
	Slide Number 43
	Slide Number 44
	Slide Number 45
	Slide Number 46
	Outline
	Slide Number 48
	Slide Number 49
	Merch Volume & Juvenile Wood Volume
	TASS III
	Slide Number 52

