Bulklcy Valley Centr =

fror Natural R
www _bwvcentre.ca

EeKest Dynamics Sttdies in Suio-
Bereal Spruce Eorestis

Dave Coates and Ern Hall

Britishi Columbia Ferest Service, Smithers, BC

RAasmus, Astrtp
EFaculty oif Eorestny, UBC, Vanceuver, BC

Charlie: Caninam
Institute off Ecesystem Studies, Millbrook, NY



Backgreuna

= Standldynamics studies started with the
Date Creek study

— Pegan medelidevelopment hasead 6n
SORTIE small-scale disturldance model
fream eastern Us

= Vieuntain Pine Beetle has focused
attention on SB'S (several engoeing| studies)

= Formation of B\ Researnch Centre



Pali el e BIgger Pictune

= SORITIE related studies acress Canada

— Quehec (lac Duparguet Research Forest and
southern mixead hardwoeeds: €. Vessier, V.

Beaudet, B. Hamwey, J. Poulin;, M. Papaik)

— Ontario (black spruce and seuthern mixedwoods:
J. Caspersenianad students at U off lforento)

— Allberta (spruce-aspen: Rasmus Astrup, UBC)
— [abrador (B. Woods, MetisiNation)

= Collaberatieon Wit ether reseanch
greups Initrepics andlNew Zealanad



Nelgholiieed DyRamics
RESearci Approach

= [Recruitment o new Individuals
= Growth
= Viortality

= Scale rem individual tree respenses to stand
dynRamics



SuUk-Bereall Spruce: Studies

= Juvenile tree growih (Upter 5-6' cm DBEIH)

— 0N geing studies;ier several years, new: detaied
work by Rasmus Astiup, UBC

= Adulv tree growin
— SIgnificant progress over past 2 years (BV: Centre)

= Viortality

— several studies, a very difficult tepic (new: ESP
Project, Rasmus Astrup)

= SNags
— Soerting|eut light transmission; and: fall rates in MPB



Mere Sulp-Bereall Spilce: Sttdies

= Natural regeneration

— new BV Centre Preject starting this year i MPB
damaged stands

— |oeking at regeneration since MPB! attack

= Advance Regeneration

— Phil Burien, CES, Using same methods as natural
legeneraton in MPB damaged stanads

= All'these studied ink inte SORIMIE model



EECUS on Complex: Stana
Vianagement

= |nlinite variety of spatialland temperal
conliguratiens, ol removal (or retention)

— different tree species
— free sizes

= [How/ 1o predict stanadl dynamics?
— [egeneration;, grewth, mertality



Neighbourhood Dynamics in Complex Stands




SORIIE-NID

(re-eneineered version e eHeinalfSORINIE)
= Spatially-explicit

— POSItioN efi each tree
defined

= Permits simulation’ of

— complex mixed-
SpPEecies; stands

— partial cuts

— allffierms and types of
OPENnIngs (gaps,;
patchl cuts)



ApPPIEECHNOIEE
SUvIValrana grewii

Seedling and sapling
growth:

Diameter increment;:

DI = f(light, diameter)

Probability of
mortality (Pm) for

seedling and saplings:

Random mortality:
Pm = Random

BC mortality:
Pm =f (DI)

Density self-thinning
Pm = f(neigbourhood
density, mean dbh)

Light Behavior:

Predicts light at any required

position and height in the plot

with following input:

(1) Position and allometry of
trees

(2) Species-specific crown
openness

(3) Sky brightness distribution

Allometry/Tree population:

Height = f(dbh)

Crown dept = f(dbh)

Crown width = f(dbh)

Dbh = f(diameter @ 10 cm)

Input and tree list:

Plot information: size and
location

Years to simulate

For each tree: species (x,y)
coordinates, dbh.

Analysis/output:
Volume calculations:
Volume = f (dbh, height)

Stand and stock tables, basal area

etc. by species by dbh class

Adult Diameter
Increment (DI):

DI = f(light, crowding,
dbh)

Probability of
mortality (Pm) for
adults:

Random mortality:
Pm = Random

Competition mortality:
Pm = f (DI)

Senescence:
Pm = f (dbh)




2 SORTIE-ND Version 6.02 |Z”E|E]
File Edit Model Help

mou [ ][ e | SORTIE Model: Sub-boreal spruce zone

Dpen output files: | . LecturevDutputhSilvics23sp_undersnags.out V| Display choices for this file; | Whole plot: Table VH Draw ]

= DBH Histogram - ...sp_undersnags.gz.tar
File

Murmber of bins: | 27 Bin size: | 2

B subalpine Fir

B Hybrid Spruce | [ Change ] [] Use Logarithmic Axis [ Show Totals

I Lodgepole Pine

Trembling Aspen

Showing timestep: 0 of 20
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Species Abs Den  Rel Den | Abs BA
Subalpine Fir 100.75 0.098
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MPE Silvictlitralr Stategies

 Eull'salvage and plant

. Salvage withr pretection: ofi residual trees
+ N@ salvage & underplant

» NoIsalvage

= Need predictions off Euture yield



Viajer Stand IyPES

Pine Doeminant

o Pine Minor Spruce
Mixed Pine — Spruce
Spruce Minoer Pine

= Modelled severall siivicultitirall secenarnos
10 explore the Implicatiens on different
stana ty/pes.
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EEflecl efi sags e lighi ransmission

Light Levels under a Pine dominant canopy with varying
Intensities of MPB attack
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Efiect eiflightievels enrseedling sunvival

—&=— Subalpine Fir
—>&— Hybrid Spruce
—e— Lodgepole Pine
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Density
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Coempalnsen off Spruce: density,
wasal anea and average DEH
N FASS and SORTIE-ND




Basal area (m4/ha) of the four major stands
pre-attack, 50 and 100 years post-attack
with no management intervention.

Basal Area

Stand 50 years post-MPB 100 years post-
Type MPB MPB

Pine Spruce Pine Total Spruce Pine Total
Minor
Spruce 47.4 33.4 1.9 35.2 45.9 1.1 47.0

Mixed
Pine - 43.3 51.9 0.9 b2.7 67.1 0.5 ©67.6
Spruce
Spruce
Minor 46.6 53.7 0.2 53.9 53.9 0.1 54.0
Pine
Pine

. 55.5 0.0 3.9 3.9 0.0 1.3 1.3
Dominant



Sianad Developmentwithoui: Salvage

— Pine minor Spruce

— Mixed Pine - Spruce

— Spruce minor Pine

i ) Mixed Pine - Spruce -
60 ; ]
© /Spruce Minor Pine

Pine Minor Spruce
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ERECt @It ming wh@n
Jneenplanungrspruce

Basal
Planting Area at

Planting Survival at 100
Delay 20years Years:
(years) (stems/ha) (m2/ha)

2 237 47.0
4 452 0.5
6 758 27.2
38 1134 60.4

10 1297 60.8
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