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Forestry and Forest Ecology

* Wikipedia Forest Management: The management of



e | Difference in views of forests: exploitation verses

JOURNEYS | ecological services.

. Glossary of Forestry Terms 1993 Publlshed by Forestry




What is a “natural forest” in
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the Bragg Creek area?
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el Stop A, SW Deer Lake

Trunk Size Distribution




e | Stop B Open-grown Lodgepoles with 5-30% old
JOURNEYS | needle MPB damage but healthy new growth.

#stems %
Lodgepole 15 94
1 6 Lodgepole




e | Stop C Lodgepole stand in mixed wood near
JOURNEYS | dump. <5% red needles, new growth.




Stop D Mixedwood south of
hay meadow
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e | Mixedwood in southwest corner of Bar KC 5-10%
J0URNEYS | old red needles surrounding new growth.

# stems %
Lodgepole 3 17
Aspen 8 44




R CoWboyRiial

EXPERIENCE 3
JOURNEYS

Trunk Dia distribution

]
o

Calculated Age distribution

Frequency
=
o o

10 20 30 40 50 60

Trunk diameter cm

Frequency

M Frequency

20 40 60 &80 100 120 140

Calculate Age Years

© 2021 Google
Image © 2021 CNES / Airbus

RR3m



s Forest Ecology Conclusions 1
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Stands with many trees and a
multi-layered canopy. Median
basal area weighted DBH was
10 inches (7-14), canopy cover

I was 56% (40-70), and tree

density >5 inches was 217

trees/acre (144-331). n=274 :
= plots. Inventory and Analysis®
N ’\”)q -\‘)g '\1Q \g‘) 00»:

\&0‘ \60 \%D‘ v p rog ra m .
Holbrook et al 2019, Forest ecology & Management
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————| Age structure of Lower Foothills forests. 20-30% of

ceenence | trees are >100-300 yrs.

JOURNEYS | “Mature forests” (150+ yrs) have about 200 trees/ha
pine and 500 trees/ha spruce.
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Fig. 3. Changes in composition of live-tree specics with stand age




The importance of old growth forests for carbon storage in

western forests. Watts, 2017
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—— Live tree growth
I Live tree = Tree mortality
I Understory vegetation Net live change
[ Dead wood Net dead change
=3 Forest floor = Total change

Change in carbon (metric tons/ha)
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——— | ANEW FUTURE FOR OLD FORESTS: A Strategic Review of
execrience | How British Columbia Manages for Old Forests Within its
JUURNEYS |~ Ancient Ecosystems Gorley and Merkel, 2020

Old Growth Forests are habitat for species like Pileated

PARADIGM SHIFT |
Old fo- Old forests are non-renewable in many cases

Old forests can be created through Old forests are the result of complex
agriculture methods landscape ecosystems

Forests exsist to provide value to humans Forests have intrinsic value for living things

Forests and ecosystems will never

Forests can be fully understood e T S




Old growth “mother trees” distribute nutrients and chemical
instructions (including insect defense alarms) to offspring and
neighboring trees through mycorrhizal fungal networks. An

essential component of a functioning forest (UBC prof Suzanne
Simard).

BENEATH A SINGLE PATCH of forest soil
lies a vast interconnected web of life.
Forest ecologist Suzanne Simard likens

ittoakind of hidden intelligence. By

tracking specific chemicals, she and

other scientists observed how trees n

the Douglas fir forests of Canada

forming underground symbiot

tionships—called mycorrhizae— Mlh
BY DAISY CHUNG AND fungi to relay ﬁms«lg:nls and share
RYAN T. WILLIAMS resources with one another.
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Taller, older trees, called hub trees, A mass of fungal threads, or mycelium, Weaker firs in the shaded understory that trigger defensive mechanisms in
often have more access to sunlight envelops the root tips of a hub tree, feed- tap into the network as it swells with other trees. Thraats like Insact infas-
and produce more sugar through ing it nutrients from the soil in exchange resources. Firs can also share with other tation and drought are expected to
photosynthesis than they need. for sugar, which the fungus lacks. species, such as birch. Incraase as the climate changas.
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Suppression of offspring growth
by mycorrhizal chemical signals

Arbuscular mycorrhizal symbiosis ctomycorrhizal symbiosis

Plant biomass

Plant diversity Plant biomass | €= |Plant diversity
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Figure 8: The decline of height-DBH correlation with tree age.

Common mycelium network zone

PL (lodgepole pine, r = -0.66), SW (white spruce, r = -0.69).




e | Forest Disturbances

?.

Mountain Pine Beetle, Spruce Budworm, Spruce B\éetle,
White Pine Weevil, Sawyer Beetle, Aphids, Aspen Tortrix, Bruce
spanworm, Leaf miner, Aspen Leaf Roller, Sawflies. Wood borer.

comandra blister Fustwestern
gall rust Spruce broom rust, marssonina, aspen leaf blight



Insect
infestations
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Figure 3 Filch ube
on pine free affacked

b Y MPB.

Figure 1 MFE life cycle.

Figure 4 Boring dust on the base of the free.
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Recovered trees are MPB resistant and will
spread resistant offspring.

.

Residual trees remain green after MPB attack. Our team’s research shows that these
surviving trees had larger resin ducts compared to the trees that were killed.

The key implication from this study may surprise some foresters. Despite

the economic value of salvaging live trees in a beetle-killed stand, these
green trees hold distinct value in helping promote future stands that are
resistant to MPB. If all surviving trees are removed during salvage operations,
the forest may lose the genetics of these key MPB-resistant trees.



———| 2020 Mountain Pine Beetle cumulative presence (left)

el and recent “red tree” (significant needle loss)

observations. No nearby new infestations.

Edmonton Edmonton
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Red Deer

Pine Stands Affected* by
Mountain Pine Beetle in Alberta

I Accumulated Stands Affected by MPB to 2019

i Surveyen aresy 7Y MPB in 2020 WAL, Heli-GPS Survey 2020

Stands with Pine Content

- Red Tree Sites
[j Forest Area Boundary

Mountain Pine Beetle
]

* A stand is "affected” by MPB if
1 or more red trees were observed
during the survey.
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e Spruce Budworm
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Spruce Budworm Choristoneura species lifecycle
(Rauchfuss & Ziegier, 2011) Range from Nealis, 2015.

Instar 2 - Hibernation

Spruce budworm life cycle



Western Spruce Budworm

EXPERIENCE

RS Choristoneura occidentalis

. ]éffects White Spruce, Engelmann Spruce, Douglas Fir, Subalpine
ir.
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Insecticide Bacillus thuringiensis,

EXPERIENCE

JOURNEYS Variety KUStOki (Btk)

* Naturally occurring bacteria in our soils.




. © Phylogenetic tree of the order Lepidoptera. Spruce
e budworms, Choristoneura (budworms) is a genus in

EXPERIENCE family Tortricidea.
JOURNEYS
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Figure 25. Total count
count=15.883. Lower case
the treatment count of th

standard error.
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letters (b=Btk. c=control) indicate a treatment count is significantly lower than the treatment
count of the bar it is above for that year with p<0.05. Error bars indicate one standard error.




=——| Spruce Budworm Infestation
as of June 23.

JOURNEYS

Note overlap of
infestation
intensity with
human population

centres




—enee | Limiting factors on spruce budworm

JOURNEYS | populations.

* Healthy trees! No fungal infections or drought stresses.
* Choristoneura predators (Jennings & Crawford 1980) include wasps
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» Btk spraying reduces a year of budworm growth but will not'
eliminate widespread infestation.

* Spruce trees in our close communities are stressed and
subject to infestation. Shallow roots, toxicities like roundup,
overcrowding.

* | recommend selective, single tree spraying of Btk for
(human) valued trees.

* A homeowner and community FireSmart approach to thin
spruce trees and mixedwood stands would be effective for
both infestations and wildfire.

* Let other parts of our landscape continue as natural forest
ecosystem for all the other beings that we live amoungst
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Firesmart Hazard Elbow River Valley. Bragg Creek and

Whitecourt are Alberta’s highest risk communities for
wildfire.

Map 4 - FireSmart Hazard
1 Low
| Moderate
" g /j - Extreme

Predominant/Strongest Winds
(Critical Burning Days)

. &l .~ Bragg Creek r”;&'

VB P g g

MONTANE

Forest Management Ltd.
May 2011
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Champion Lakes/McLean Cree
Wildfire May 27-31 2018

Champion Lakes fire set by exploding rifle targets in slash
piles southern MaclLean Creek Off-Highway Vehicle
Forest Land Use Zone.
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Fire history of the Elbow River

Sampling units
ME MG MH SE SH UF

250 300 350

Fire return intervals

Figure 2-3 Boxplots showing the spre { 1 intervals for six sampling units in southe
Montane-East (ME, 1 ood (MH), Subalpine-Elbow A
Subalpine-Highwood (SH), Upper Foothills (UF). The al line represents the median and the dark LEGEND
ean. The width of the box is f e number of observations. The box bounds D Elbow Watershed Boundary Major Lakes/Resarvoirs

resent the lowest and highest darum N 3
ol Y y e o SHestd IMAGERY: 2010 SPOT Ortha (25m Accuracy) Major Rivers/Sraems Kiomeves
within 1.5x the inter-quartile range. Empty circles are outliers.
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Differences in clearcut logging
and wildfire disturbances.

EXPERIENCE
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* Clearcut harvesting and wildfire affect biodiversity in
U 2Irelnt We



wani - Principle causes of Wildfires

Alberta Wildfire Causes (1996-2014)

Agriculture Industry
Forest Industry
Incendiary

Lightning
MiscellaneousKnown

Oil & Gas Industry

Railroad

Recreation

Under Investigation

Undetermined

4,000 6,000 10,000
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Fuel distribution is critical
parameter for fire severity

Ladder Fuel —

Surface Fuel — alf. R A3
L B . - J‘ li :

In a forest where fires rarely happen, fuel @) Surface fires © Ladder fuels allow @) Tree crown fires
builds up: There’s surface fuel (grass, logs, spread quickly the fire to move are so intense,
woody debris, brush); ladder fuel (shrubs, through brush up toward the they're difficult to
small trees, snags); and tree crowns, and woody debris. forest canopy. control.




e | The effectiveness of Aspen trees as a firebreak.
JouRNEYs | (Alexander, 2010, The Forestry Chronicle)

Head Fire Rate of Spread (m/min)

Initial Spread Index (ISI)

Fig. 3. Equilibrium head fire rate of spread (ROS) on level terrain as a function of the Initial
Spread Index_(IS1) cgmponent of the Canadian Forest Fire Weather Index (FWI) System for the
oreal opruce (C-21/Boreal Mixedwood — Leafless (M-1), Boreal Mixedwood — Green (M-2), and
E ea; es%-; ) fuel types in the Canadian Forest Fire Behavior (FBP) Prediction System
according to Forestry Canada Fire Danger Group (1992) in relation to the Green Aspen (0-2)
fuel type. Both of the boreal mixedwood fuel types contained 25 percent conifer (PCI and 75 per-

cent hardwood (PH). The Buildup Index (BUI) companent of the FWI System was set at 70 for the
purpose of the buildup effect adjustment on ROS found in the FBP System

Aspen forest

Fig. 5. Ground views of an experimental crown fire in a mixed jack pine — black spruce — trembling aspen plot (a-b) following ignition, (c)
during the period of active burning, and (d) an aerial post-burn view. The high-intensity flame front associated with the onset of crowning
in the conifer component of the plot following ignition of the plot edge failed to sustain itself upon entering the leafed-out hardwood por-

Aspen forest b




enence | US Forest Service Fire Effects Information System,
JOURNEYS | Populus Tremuloides (Quaking Aspen) Feb 2021

Crown fires in coniferous forests often drop to the
surface in quaking aspen

only a few meters

wildfires that burned thousands of
acres during extreme weather conditions usually
penetrated less than 65 feet (20 m) into quaking aspen



https://www.fs.fed.us/database/feis/plants/tree/poptre/all.html#19
https://www.fs.fed.us/database/feis/plants/tree/poptre/all.html#55
https://www.fs.fed.us/database/feis/plants/tree/poptre/all.html#138
https://www.fs.fed.us/database/feis/plants/tree/poptre/all.html#55
https://www.fs.fed.us/database/feis/plants/tree/poptre/all.html#138
https://www.fs.fed.us/database/feis/plants/tree/poptre/all.html#19

e Young trees increase fire risk

e “.younger forests with spatially homogenized continuous fuel
arrangements, rather than absolute biomass, was a significant driver of

wildfire severity.” Zald and Dunn, 2018, Severe fire weather and intensive

forest management increase fire severity in multi-ownership landscape. ‘
Eco/oglcalAppllc jons 28(4), 2018 pp 1068-1080. e _/

P o o

e “OL increased fire initiation was most pronounced
in harvested stands up to a decade oId '

i
!
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Mountain Pine Beetle infestation decreases fire
risk in years following defoliation.

Are forests attacked by MPBs at increased risk of fire?

A study of canopy fuels in forests attacked by mountain pine beetles
in Yellowstone National Park, USA

- N
th O

Canopy bulk

density (kg/m?)
: B8

o O
S

il =

Red stage Gray stage
1-2 years post-outbreak 3-5 years post-outbreak

Undis- Red Gray
turbed

Time-since-beetle class
Conclusion: Risk of fire 1s decreased following attack by MPBs

Similarly, forests in Colorado attacked by the spruce beetle burned about 30% less
often than forests not attacked by the beetle [Bebi er al. (2003; Ecology 84:362)].

But in Wyoming, forests attacked by the mountain pine beetle were about 11% more
likely to burn in the 1988 Yellowstone Fire [Lynch ef al. (2006; Ecosystems
9:1318)].

-Simard et al. (2011; Ecological Monographs 81:3)
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Firesmart for the inevitable.

FIRESMART HOME IGNITION ZONE
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Deer lake and aspen firebreak




————| Soil Moisture Storage is better in harvested forests due to less
Y PERIENCE evapotranspiration from trees. But harvest type matters: strip cut
JourNeys | is best retention. SW Alberta

Figure 3-1: (A) Location of the study area in Star Creek watershed. in relation to the community of Coleman. Alberta. (B) Schematic
map of harvesting treatments in the Star Creek watershed, as well as locations of soil moisture sampling transects. soil pits. and
meteorological stations. 2016
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Figure 3-3: Temporal patterns of monthly precipitation and potential evapotranspiration in Star
Creek during the study. Dashed grey rectangles denote duration of sampling within each year.
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——— | Snowpack retention in forested vs harvested

EXPERIENCE

umivel areas in Snow-Water-Equivalent. From
Greenacre 2019, MSc U of A
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Surficial Deposits of the Elbow River Watershed
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———| Climate Drivers for flood, fire, drought and
FpERIENCE | fnfastations.

JOURNEYS

warm phase

Pacific Decadal Oscillation

erage pressure (millibars)

1

cool phase

NINO3.4 SST Anomaly (°C)
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Alberta Wildfire Statistics (1990-2015)
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— S Current climate variations are the addition and
= = subtraction of oceanic circulation cycles

paivipiers superposed on rising temperatures.

Medieval (“flashy” spring freshet;
low summer discharge; very low summer  950-1250 AD
6.0 discharge during 11* century)

j
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————| The Climate Prediction Center of the US National
eenence | Oceanographic and Atmospheric Administration predicts
JourNEYs | the cool (-ve) phase of PDO will persist until the years
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