/“/

Looking ahead:
Will Free-growing stands produce
the volumes we expect?




ve want our forests to look like

arvesting a stand or group of stands,
ally reforest them so that we can get . . . ?

hat is our target/goal?

e must make decisions now hoping that they
ill have the right long-term effect.




re assess how recently reforested at
? Whether we are likely to get the desirec
e from that stand(s)?

s means that we want a way to measure how a
doing NOW in order to predict whether we are lik
0 get the desired outcome at rotation.

am going to talk about which measure of density
ampled NOW will do the trick.

his is more of a “methods” talk.




[IPSY now have well-spaced de
y density, and mean stocked quadrant:

an use to project volume at rotation
odeling young stands still hampered by lack of
information on:
» Ingress
» Forest Health
» Vegetation Competition
» Mixed species and uneven aged stands




distribution is very important whe
ing volumes at rotation for current dens

s Site Index.

der optimum conditions, well-spaced density
0 to 20 years after FG declaration should be about t
same. The free-growing density might actually
ncrease.

Modeling stand dynamics with TASS and TIPSY
equire a good understanding of the assumptio
1at must be made.




Usina TASS version




erchantable
lon of density include:

» Health Effects
* Competition

» Unexpected events
(e.g. MPB)




omogeneous, even-aged stands.
ish or competition issues

orest health issues or unexpected events

inimum inter-tree distance (MITD) is 2.0 m

Ainimum height to be free-growing is 2.0 m

ell-spaced and free-growing density are all
incapped” estimates.




serve the right to correct, if necessary

ok at the TRENDS, not the specific numbers

e TRENDS are more likely to remain the same un
different set of assumptions than would the specif
imbers presented.
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al - TASS input (often called Initia

al - All trees (regardless of spacing)

ell-spaced - depends on choice of MITD

G - Well-spaced with height restriction

MSQ - Mean stocked quadrant

(All count only acceptable trees)




All trees or all healthy trees
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1Sy to measure

Projected Merchantable Volume (PMV) is sensitive

site index misspecification

e PMV very sensitive to spatial distribution

misspecification
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e Pine at Site
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ot so easy to measure but

PMYV less sensitive to spatial distribution misspecificatic

‘G - Well-spaced with height restriction

e More sensitive to site index and to

e Stand age for ages less than 30 years or so

e (and in the field, more sensitive to brush and competition)




Well-Spaced Density at 15 years




1000 1500
Free-growing Density at 15 years




ng even-aged

Mean stocked quadrant

ier to measure
PMYV less sensitive to spatial distribution
misspecification
* Not as familiar to foresters

e Capped at 4 which occurs at all higher densities even

extremely high densities
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Usina TASS version v2
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Lodgepole Pine at Site
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Total

Spatial Trees at | Volume

- L, Distribution 15 years | at 80 yrs

Regular
Natural
7777777777777777777777777777777777777 Clump (3)
Clump (2)
Clump (1)

25 30 35

20
Stand Age
— 1216 —— 2500 —— 3460
— 3906 6944

Usina TASS version v20524



Spatial
Distribution

Regular
Natural
Clump (3)
Clump (2)
Clump (1)

Nominal

Well- | Free-
Total |spaced |growing

1202
2336
3199
3669
6224

1181
1196
1217
1203
1151

928
840
958
978
1014

Total at
80 yrs

Volume
at 80 yrs



|
40 50 60 70 80

Stand Age

2en: Regular at 1276  Red: Natural at 2500
2: Clumpy(3) at 3460 Black: Clumpy(2) at 3906 Purple: Clumpy(1) at €




Spatial
Distribution

Nominal
Regular 775
Natural 1049
Clump (3) 1276
Clump (2) 1627
Clump (1) 2860

775
736
696
715
706

Well- | Free-
Total |spaced |growing

608
473
469
517
595

Total at
80 yrs

Volume
at 80 yrs

ted volumes not as close for lower well-spaced de




40 50 60

Stand Age

en: Regular at 816 Red: Natural at 1111
: Clumpy(3) at 1372 Black: Clumpy(2) at 1736 Purple: Clumpy(1) at




ial distributic

e tell from field data which spatia
bution best matches the stand?

re are several indices in the literature, e.g. Piel

dex of dispersion or Morisita’s index.

Ve could also consider the ratio of the total trees to

he well-spaced trees, both readily available from

survey data. Preliminary work shows that this ratio i
simple function of the total trees.

've been thinking about this for years, but haven’t been able to pull anything
together yet.




ollected 895 standard silviculture su
y but not all of the Multi-block strata o
St John Pilot Project (15 year old cutblocks)

so collected MSQ) data - plots divided into
adrants and presence of an acceptable tree
letermined for each quadrant - values o to 4.

Plots placed into 18 strata, regardless of cutblocks
['hree species groups: Pl, P1/Sx, Sx
ide range of site index observed
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oject with Alex Woods in Smithers

stands in two areas declared free-growing

een 1987 and 2001 were randomly selected u
SULTS

tands re-surveyed in 2005 (Lakes) and 2006
Okanagan) using standard silviculture survey
methodology and current forest health standards.

FREP is now piloting a Stand Development
onitoring (SDM) program based on this work.




ot Free-Grow

growing requirements ensure the
ested stands remain successfully
yrested.” Forest Practices Board Specia

port No. 16 (2003),

he licensee obligation to create free-growi
ands is one of the few measurable results
1der the Forest and Range Practices Act.




plots (3.99 m radius -- 1/20c¢
1 plot per hectare placed in survey are
yunt number of acceptable, well-spaced trees

rees must be a minimum tree height to be counte
Free-growing surveys

- Well-spaced is defined by the Minimum Inter-tree
Distance (MITD)

» Count is capped by the M-value (this is the equivale
plot count for the Target Stocking Standard, TSS, i.e
M = TSS/200)




Declaration ‘ Post Free-Growing

Age Range Lakes ‘ Okanagan ‘ Lakes ‘ Okanagan

< 12 years
12 - 18 years
19 - 21 years
22 - 28 years
29 - 33 years

> 33 years

Average Age:
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Dot colours show different age range of the cutblocks

es use stand age of 15 or 25 years
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Dot colours show cutblocks from different areas

es use stand age of 15 or 25 years




Percent of stands falling below minimum stocking
thresholds based on mean and LCL decision rules

70

60 ;

60
50 Bl % NFG (mean)
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tands at 25 years of age (or older) ha
ame well-spaced and free-growing densitie
aration?

should these values have decreased, and if so, b

sed TASS and TIPSY with the new output density
lables to assess this.




Solid lines
Well-spacec
Densities

Dashed line
Free-growi
Densities
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) Post FG Que

ed Densities should decline a “litt
ation to 25 or 30 years
-growing Densities should either increase o
dly change depending upon the site index and t

oe at declaration.

['hat is, the MSS at 25 or 30 years should probably no
be different from that at declaration.

nder optimum conditions, stands at 25 or 30 years
hould still pass the same numerical FG tests as at
eclaration.




Percent of stands falling below minimum stocking
thresholds based on mean and LCL decision rules
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ribution and site index have a sis
on PMV - it is important to have gooc
ates for effective modeling.

-spaced density minimizes these impacts,
ecially near target densities.

der optimum conditions, stands passing the FG
sts at declaration should still pass them 10 to 20 ye
ter.
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nber that there are many assumptions ir
raphs in this presentation.

member to look more at the TRENDS or patterns

an the specific values - these are more likely to
emain the same under a different set of assumptio
nan would the specific values presented.
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Projected Volu

arget stocking of 1200 fgph with an
, we see a similar volume loss regardless of
ibution.

T at the minimum stocking of 700 fgph, the vol
oss increases from ~7% for the “natural” distributio
0 ~15% for the standard clumped distribution in

[PSY.

For the more clumpy distributions, the volume loss a
00 remains about the same, but at the minimum t
ysses rise to about 20%.
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ing the MITD from 2.0 m to 1.5 m witha
r compensating changes can substantially in
projected volume losses and the Ministry’s risk

rojected volume losses at the TSS of 1200 fgsph are

2ss sensitive to spatial distribution misspecificatio
an at the MSS of 700 fgsph when an MITD of 2.0
used.










he proportion of area that can be understocked =& 72% !!







e proportion of area that can be understocked = 72% !!
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_ How does this effect the
Projected Volumes?

All the points on the following graphs represent
cutblocks with an average density at the MSS
value of 700 fgph.

The projected volume loss increases the greater
the disparity between the understocked and
stocked densities.

The M-value limits the possible extreme
projected volume loss.
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Natural Distribution
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Density (fgph)
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I Natural Distribution

v

Understocked
Density (fgph)
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Percent of cutblock understocked
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Understocked
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Natural Distribution
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Percent of cutblock understocked




Decision RUlEs




Ideal Decision Curve =— LCL Decisior i

NFG is
correct

decision in
this area.

400 600 800 1000 1200
Free-Growing Density (fgph) at MITD of 2.0 m




95 %




sion rule sets 5% as the maxim
ing as stocked an understocked stand.

at is, no more than 5 out of 100 truly

derstocked stands would be accepted as free-
growing.
Or, we would correctly identify at least 95 out of 10¢
understocked stands as not free-growing.




Mean Decision Rule

NFG is
correct

decision in
this area.

400 600 800 1000 1200
Free-Growing Density (fgph) at MITD of 2.0 m




\ 95 %

Mean Decision Rule —>\

\
\

\

50 %

\

\

Ministry’s risk
with LGL rule

Ministry’s risk
with Mean rule



sion rule sets 50% as the maximu
ing as stocked an understocked stand.

at is, no more than 50 out of 100 truly
derstocked stands would be accepted as free-
growing.
Or, we would correctly identify at least 50 out of 10¢
understocked stands as not free-growing.




L: At least 95 out of 100 understocked ¢
orrectly identified as such, or

Mean: At least 50 out of 100 understocked
stands correctly identified as such?




Mean Decision Rule =—\
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<——— [.CL Decision R

NFG is
correct

decision in
this area.

400 600 800 1000 1200
Free-Growing Density (fgph) at MITD of 2.0 m




nisiry’s risk of 5% is alwa‘ S &

an: Ministry’s risk of 5% changes depe
1pon variability but is always at a true free
growing density less than the MSS.
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Free-g?ovving Density (fgph)




600 oo 800 1000 1200
Free-g?owing Density (fgph)




linistry’s risk of 5% is
/s at the MSS = 7oo0 fgph.

ean: Ministry’s risk of 5% in graph ranges fi
420 to 570
-- > but is always less than 700 fgph.

-~ This is an example only and other ranges are possible.
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Natural ¥ Decision
V. Rule
Clumped : :

400 600 oq 800 1000 1200
Free-Growing DZnsny (fgph) at MITD of 2.0 m
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400 600 oq 800 1000 1200
Free-Growing DZnsny (fgph) at MITD of 1.6 m
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400 600 oq 800 1000 1200
Free-Growing DZnsny (fgph) at MITD of 0.0 m




sily lose a lot of projected volume
lessly.

ould still control risk if require variability
easured by SE, LCL or CV) to be within a na
limit.

» This might require larger sample sizes.

Easier to simply use LCL rule at a lower MSS.




Licensees’ RIS
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Incorrect FG decisions
occur here.

But where do we measure
the risk?

0

200 400 600

800

<«— LCL Decision Rule

1000

FG is correct

decision in
this area.

1200

Free-Growing Density (fgph) at MITD of 2.0 m




al Decision Curve =——> €« [.CL Decision Rule

400 600 800 1000 1200
Free-Growing Density (fgph) at MITD of 2.0 m




al Decision Curve  ——— <«— LCL Decision Rule

At fixed error rate?

600 800 1000 1200
Free-Growing Density (fgph) at MITD of 2.0 m




MSS

T~ <« |deal Decision Curve

\
\

Mean Decision Rule =—\ <«——— LCL Decision Rule

\
NFG is ' FG is correct

correct decision in
decision in
this area.

400 600 800 1000 1200
Free-Growing Density (fgph) at MITD of 2.0 m




g standards are currently measured
ving density NOT total density.

e purpose of the Silviculture Survey is to make

he LCL decision rule controls the Ministry’s risk
incorrectly accepting understocked strata.




TD is an essential part of the definitic
growing.

e M-value is important for heterogeneous or
umpy areas, BUT

tratification can do a better job of ensuring that
understocked areas are properly identified.




lerable preparation work is required tc
onstrate that we will get the same results:
fore if:
We change the method of determining if free-
growing has been achieved.

* We change current standards from density measure
to projected volume measures.




