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Background

1. As part of forest management, society demands that forest harvest be
conducted in an ecologically sustainable manner

2. Sustainability is interpreted to mean:

e The amount and dispersion of forest types will change in harvested landscapes
but
e All native ecosystems will continue to be present in reasonable abundance, and
e All species that lived in the area historically will remain present in reasonable abundance

3. Forest harvest managed rigorously by the company but climate change largely
ignored and may have large effects on biota than harvest

4. Case study for Alberta Pacific Forest Industry Inc (AlPac)
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Questions

1. What are the consequences of harvest in
the Alberta Pacific (AlPac) management
area on forest biota?

2. Are the effects of harvest ecologically
sustainable?

3. How does climate change affect
sustainability?
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Study Area

Alberta Biodiversity Monitoring Institute:

*  Monitors status and trend of biodiversity across Alberta
*  Samples diverse species and habitats:
- multiple species (mammals, birds, plants, mosses, lichens, mites)
- landscape elements (native vegetation, human disturbance)
*  Duel sampling designs:
- repeated measures to track trend
- targeted sampling to determine how species response to human development
*  Not-for-profit monitoring organization established in 2007

Alberta:

e A province in western Canada
(slightly larger than France)

Diverse ecosystems in the province:
- mountains in west
- grassland & parkland in southeast
- boreal in north

Forest harvest occurs throughout the
cool forest of the boreal and foothills
AlPac’s forest harvest area encompasses
16% of Alberta’s boreal

100 km



Species Data Collection

» 1,039 systematic sites

o 4 370 targeted sites

251 all taxa
- 250 mammals (camera)
- 203 mammal (snow tracking)

- 3002 bird (ARU)

- 610 plant -

- 54 other T e
o i
Paant Doy
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Human Disturbance Information

Single product integrating all types of human disturbance:

Forestry

Agriculture

Energy

Urban, Rural Residences
Industrial Facilities
Transportation

Where possible built from existing GIS layers

Where required new layers created and validated against
satellite images

Polygon boundaries accurate to within 5-10 m
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Vegetation Information

Present Vegetation
Single layer integrating existing info

Built from existing information

. Some places the info is better than others
Updated as new information is created

Broad classes of vegetation

. ~20 upland classes

. ~5 lowland classes

Reference Vegetation

2nd layer with human footprint backfilled

. Linear features (nibbling from the edges)

. Polygon features (logical rules and types of surrounding
vegetation)
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Current changes to Species in the
AlPac Forest Management Area

Brown Creeper

1 15%

in AlPac Area
(greater in some other areas)
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All Species
All Forest Birds

mean 0%
individual species -19% to +25% Similar patterns for all taxa
Some species increase in
harvest landscapes

and some decrease

Old-Forest Birds
mean -2%
individual species -19% to +10%

Species with greatest |
Golden-crowned Kinglet
Brown Creeper
Bay-breasted Warbler
Solitary Vireo
Boreal Chickadee
Cape-may Warbler
Black-poll Warbler

% Change in AlPac

Decreases are small because historic fires created abundant
mid-seral forest that is becoming old at approximately the
same rate AlPac is harvesting



Simulation Methods:

1. Changes due to harvest were simulated in the
AlPac area to the end of the first harvest
rotation (year 2100)

2. Upland forest was assumed to regrow in all
cut-blocks

3. Changes to old-forest birds were modeled in
the simulated landscape

It’s Our Nature ro Know

Alberta Biodiversity Monitoring Institute



http://www.google.ca/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwju7pDb2fXUAhUHS2MKHZjFBVAQjRwIBw&url=http://www.audubon.org/field-guide/bird/brown-creeper&psig=AFQjCNGpARn_zUhjseyF7ylycKJgmeZhtg&ust=1499466375136688
http://www.google.ca/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwju7pDb2fXUAhUHS2MKHZjFBVAQjRwIBw&url=http://www.audubon.org/field-guide/bird/brown-creeper&psig=AFQjCNGpARn_zUhjseyF7ylycKJgmeZhtg&ust=1499466375136688

Results from the Simulation

~80% of the upland forest will be harvested by 2100

- at the end of the first rotation an equal area will be
present for each harvested age class (0 — 90 years old)

~20% of the upland forest will not be harvested

because it is:
- in riparian/wetland buffers
- too difficult to access
- in protected areas

~50% of the area is lowland that is not harvested

Old-forest birds were predicted to decrease by
10-30% by the end of the simulation.

This change was relatively small because:
e old-forest birds continue to live in the unharvested upland areas
* they also live in younger forests
* they also live in lowland forests
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Conclusion

1. Old-forest birds are affected by harvest but are expected to
have sustainable populations as AlPac continues throughout
the harvest rotation

2. What about the effects of climate change
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Projected Climate Change in Alberta

(Climate Moisture Index)

3 different climate change models
all projections to 2080
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Projected Climate Change in Alberta

(Natural Regions)

All projections to 2080
- 3 different climate
change models

Conditions

Median
Model

In all 3 models:

* Grasslands and Parkland habitats
| expand throughout Alberta with
Forested habitats greatly reduced




Predicted Changes in Birds
(Median Model for Climate Change)

High

Swainson’s Thrush

* Breeds throughout Alberta in old
mixedwood and coniferous forest

Current

Current Median ™

£ """ Presently widespread throughout Alberta

Climate

Change | Range is predicted to move northward

.“L"/’ i :{Q .
Mozdo(:o .. under climate change

Little habitat remaining for Swainson’s Thrush in
It's Our Nature fo Know AlPac area by 2080
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Predicted Changes in Birds
(Median Model for Climate Change)

High

Tennessee Warbler

Low * Breeds in a wide diversity of
‘ deciduous and mixedwood forests

Current

Presently breeds in northern Alberta

| Range is predicted to move even further
Median " e ”"" northward under climate change 2060
c"g;:t:ge Y Little (no?) habitat for Tennessee Warbler
Model 4%, | @ remaining in AlPac area (and Alberta) by 2080
2080

Current

Regardless of what forest managers do,
ItsourNyaturengmw climate change will alter the biotic community



Take-Home Messages

1. Can rigorously model how species will be effected by forest harvest
Some forest species decrease in abundance after harvest whereas others increase

2. Based on simulated conditions after AlPac’s first harvest rotation, old-forests birds are predicted
to be only 10-30% less abundant than pre-harvest

*  This level of decline was judged to be sustainable

3. Climate change is predicted to have a much larger affect on species

e  Climate will change will result in grassland and parkland ecosystems becoming common (and forests uncommon) in the AlPac area
*  Many forest species are predicted to become rare (and may be extripated) from the AlPac area under climate change
*  Thereis little that forest companies can do to manage the effects of climate change

In a “climate change” world we need a new way to judge sustainability

not possible to maintain sustainable populations of all
species that were present historically

It's Our Nature ro Know What should we aim for?
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