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C‘Foresf Research Linking Growth & Timber Quality Models

Outline of the Presentation

« Background

« Growth Modelling

« Timber quality Modelling

« Why link the two approaches

- Examples linking Growth & TQ Models

» Perspective (s)
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Baeclkgroune

+ Growth & Yield modelling has been on
for a long time (e.g. cf. FC Bulletins in
the 1920’s) GROWTH AND YIELD OF

CONIFERS IN GREAT BRITAIN

FORESTRY COMMISSION
BULLETIN No. 10

SCOTS _PINE.

+ Aim to provide quantitative information
for forest resource management
decision making & production
forecasting

FORESTRY COMMISSION.
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Linking Growth & Timber Quality Models

Backgroumnd

Recent industrial concerns by industry about quality of timber harvested
have stimulated the need for timber quality research into the impacts of
silvicultural practices, on wood quality
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>

Wiy integrate medelling approaches?

To better satisfy multiple product demands in forestry, which are
shifting from volume-oriented forest mgt. towards a value-
oriented forest mgt.

To improve forest growth modelling which focuses on makx.
wood production by incorporating timber quality modelling
aspects much valued by industry.

UK. PF will henceforth require both volume and timber quality
forecasts.

A biological link exist between tree growth & wood quality, and
there is no reason why both approaches should continue to
evolved independently.
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C‘ Forest Research

Linking Growth & Timber Quality Models

TQRP: Integrated Approach

Resource

Characteristics

Modelling

Field Assessment

Acoustic tools

Field surveys
Sample plots
Harvester output
Airborne LIDAR
Terrestrial scanners

Assessment of the
Impact of Silviculture,
Site and Genetics

Genetics Experiments
Spacing Trials

Wood Properties
Modelling

MfA profiles

Density profiles

Grain angle

Knot models

Cell wall structure and
nanomechanics

Compression Wood
distribution models

Fibre properties

Extractives

Growth and Yield
Modelling

A

Timber Performance
Modelling

Timber Properties
Models

Predict properties of
standing trees under
different conditions

Link to sawing simulator
& batten performance
models

Outputs

Future Timber
Resource Assessment

Production forecasting
Impact of site selection
Impact of genetics
Impact of silviculture
Impact of changing

climate

Improved Timber Processing

Log and stand segregation in
forest, roadside, log yard and
sawmill line

Benchmarking Improved sawing patterns
Mature Stands MOE (clear wood)
MOE (battens)
MOR (clear wood) Added Value Products
MOR (battens)
Integrated approached Distortion Laminated beams
R . Massive wood
llnklng models & Timber frame
. Pulp and paper
measurements in a DSS Composites

Advanced materials

Envisaged Modelling approach: Linking models and Measurements together (courtesy of
Dr John Moore)

© Crown copyright www.forestresearch.gov.uk






C‘Forest Research Linking Growth & Timber Quality Models

Strueture & [fink Whele Stamd &

Dizmeter Distroution Models
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~

[Q Modelling; Field Data Collection
l ‘ .I ] :.ﬂ | Ourfield activitie include: .‘ :

|

Use of Stermn Straizhtness St_urilig 4

Measmrement of branch sizes,

and stem taper on felled tree
: . —

Tree felling for ground
Measurements

Discs for Laboratory el
work

A coustic testing on
Standing Tree
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SilviScan

CCD microscope

detectors X-fay source

rotation ,
translation < T =

Microfibril Angle

SlbHACAIN G/ eoaklon (Evans 1999b in McLean 2007)

(Evans 2001)

Density Measurement
with CT Scanner

Mechanically testing for
Strength & Stiffness

Grain Angle
Measurement
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Linking Growth & Timber Quality Models

G Fraguria
Dy ‘v Ly
Weod Densay al 1 3% MO (pim®
""-4-.‘.‘“"
T o
e
&0 "5 Wood Density Profile »
=l Stem Profile (Taper) 1 i i
§ < 1, L
g -4 = IR PSP [ 21 e S50
30 ] = I B il g
& = § ¥ I
20 i F—
- PN | 'S Ammm ]
0 gt | 0
(1] 0.2 o4 0.8 0.8 | - mmm.m
Hauteur relative - = HT (nmvm) T HL [ L ek
Branch Diameter Profile
Radius {cim)
MEA Variation —— Pt g1 - 200 = B - DI2RTENIEZ Ring Width Variation
'_-:- B R t-o = = ol ] Mape| WmUE- i -

#0 . nEEsEmEma § e _‘I Aoy 12

25 lns ——Frogeny_C |- T i d

30 - Pr.'.g.:ny 13 [ * t 3 "

. Sk ! i i+, 3 & ——Progeny_C
B o 7\’W";‘-; Progeny_0 [} i P +: e A Prond
Pl MW progeny Y || - i s 35+ a ¥ WQ\ Progeny_0

5 2 1 ity 3 =
. | 4 ‘i ii 3 i i i : .B Progeny Y
- + .
j 8 13 :
[ '8 : ++i + r+++-IL+ : K =2
1370 1473 1380 1585 1550 1355 000 nns WE ++ + 1 o {
Browt fear 4 81)11 al Angle Var iation ; s
£ i i i i i T B0 19 1984 1988 BEs 2000 2008
’ ! IJ!HBM - i" Growth_vear

© Crown copyright

www.forestresearch.gov.uk



C‘ Forest Research

TMQuality Moded : Links to Growth Model

*Timber Quality Model is linked to the
Growth models (Forest YIELD

Simulator) based on Yield Models
(Tables) by Edwards & Christie 1981.

*To run the model for a given stand, a
yield class is specified, with a thinning
regime, stand age, and initial spacing.

*Given the initial inputs, a specific
[Yield Table] is identified & accessed;
top height and mean diameter (dbh) are
read from the yield table, and mean tree
height is derived from top height;

*These values (dbh & Ht) are then used
as inputs into a taper function which
specifies an average stem profile for the
mean tree in the stand, which forms the
basis of density profile model.

File vield Tables

o Fnrest YIELD 2.0.1.3
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Linking Growth & Timber Quality Models

aia | o i ol 1 pharewwy e el o ra— R
e
Fy—
e e
il e =) @ z * O
= (11 L et
| bt e - b [ - & Pk
[ meee I Lim Ak o [ i e A
[ e
[l e » = & yTm by
{r e - inm
[y b ~ e T [ e
" [ e——
o T LT I
¥ T0 810 = sty cmui— -
P T T ——— P p——
F T T S ——
e [ P i e, et ey
Zim L (111 e siming] e wimombnin Sy
ihm e ]
I L o s B A
s
ks Saar rdva e e Sy
N Ha oy

1

1] 0 1] 0 1] 1]
1 19 69| 3317109 10 25
2 24 96| 2215109 13 25
3 29 122 | 1533103 16 29
4 34 147 1153107 19 31
5 39 164 916 22 34
G 44 14 733 24 33
7 43 205 B33 27 36
g 54 224 557 29 37
| 39 237 303 3 3
10 54 245 464 33 34
11 g9 287 433 34 a0
12 74 265 407 36 41
13 79 203 386 3T 4

© Crown copyright

www.forestresearch.gov.uk




C_‘Foresf Research Linking Growth & Timber Quality Models

Intergrating Modelling Approaches

STAND GROWTH &
YIELD MODEL

DIAMETER PRODUCT ASSORTMENT
DISTRIBUTION MODEL MODELS

> | Volume forecasting

&‘-_-------------i‘

:: BIOMASS & - WOOD PROPERTIES STEM STRAIGHTNESS

:: CARBON MODELS MODELS MODEL
@

Biomass Forecasting

BSORT TIMBER PERFORMANCE
MODELS

Value Forecasting
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Seme Spreadshest Examples
« Strategic Level (e.g. Production Forecasting)
 Modelled Yield2 Table.xls

« QOperational (Stand) level

 Product Assortment Example Recent.xls
* Pre-Harvest (Product Allocation)

* Product Allocation.xls

© Crown copyright www.forestresearch.gov.uk



Q‘Foresf Research Linking Growth & Timber Quality Models

Perspective (s)

Improvement on the diameter distribution models (e.g. development of
species-[specific models).

i

+ Need for more dynamic models at tree-level, suitable for timber quality
modelling.

<+ Adopt a mixed modelling/multi-level approach to address within tree
and between site variations in wood quality.

+ Investigate links between growth, timber models and Lidar technology.

+ Validate/calibrate sub models (modules) within the timber quality model
and links to growth models.
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T hank Yowu
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