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Ecological Change

s

Ecological change results from a combination of natural and anthropogenic
causes

Ecological change 1s accelerating from all causes

Major causes of change are climate change and habitat loss
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Result: global losses of biodiversity
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What Happens When We Add Climate Change?

Predicted climate-induced changes
in the distribution of mammals, birds and amphibians.
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Species turnover by 2100
(Lawler et al., 2009)
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of Climate Change on Protected Are

Profound disturbances: more extreme =
weather events, droughts, flooding, insect ey
outbreaks, invasive species, coastal erosion, and
wildfires.

More subtle effects: gradual increase in
temperature (especially in the winter), shrinking
glaciers, rising sea level, and changes to the water
cycle.

1% - Ways in which PA’s are used for tourism

and recreation will change in response.
(Scott, D. and Jones, B. 2006)




hat are Key Potential Drivers/Effects N

Vulnerability to exotic/invasive..

Increased forest fire..
Glacial/permanent snow pack retreat
Increases in river temperatures
Drying of wetlands
Changing precipitation patterns
Increase in forest pests/disease
Extreme weather events
Increased habitat fragmentation
Major habitat shifts for wildlife
Biogeoclimactic elevational shifts
Increase in wind disturbance events
Encroachment in grassland areas
Increase in mass wasting events
Encroachment in alpine areas

Sea level rise/coastal inundation

-
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1= not at all important to 4 = very important



e Role of Protected Area

1 The protected areas system 1s the
cornerstone of a biodiversity strategy
for BC.

I As species move and ecosystems
reorganize, some will move outside
boundaries of protected areas while
others will move into them.

% The future Of protected areas Tweedsmuir Glacier in Tatshenshini — Alsek

Park. Receding glaciers caused by climate
change may impact stream flow regimes and

management Wlll be m malntalnlng par!< user activities such as kayaking and river-
functioning ecosystems and g
facilitating movement



itigation and Adaptation

{ Mitigation ~ reducing greenhouse gases or increasing carbon sinks

Green infrastructure
Low emission vehicles / reducing park emissions

Encouraging visitors to do same

B e ece e

Creating carbon storage (and accounting for same) thru protected areas
creation

i Adaptation ~ strategies to modify ecological, social or political systems to
fit the changing climate

designation

management

research and monitoring

policy and law
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communication



Your Support for Monitoring

BEC elevational shifts
Glacial retreat

Drying of wetlands

River water temperatures
Habitat shifts for wildlife
Habitat fragmentation
Encroachment in alpine
Changing precip patterns
Mass wasting

Sea level rise

Forest pests/disease
Forest fires
Exotics/invasives

Wind disturbance

Encroachment in grassland

Research/ Monitor
Ecosystem restoration

No response possible

20

40

80

100

Your number one
suggested response
was research and
monitoring

We have no systematic
mechanisms for
monitoring our
ecosystems so we are |ll-
prepared to monitor
changes let alone take
any action. It is not just a

lack of attention to
climate change, it is a
lack of attention to
monitoring and managing
park ecosystems” (BC
Parks staff member,
2010).




I 1o develop a province-wide long-
term ecological change monitoring
program that can be conducted
within the resources and expertise
available within the park system.

Developed by BC Parks and UNBC
with many others from the research
community

e
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Pilot tested the project in the
summer of 2011

“BC Parks, with assistance from academic institutions, is
developing a Citizen Science Monitoring Program that will
facilitate a relatively low-cost monitoring approach that can
be implemented by field staff and stewardship groups.” (pg.
10, OAGBC)

Invasive sp ~ Purple loosestrife



EM Purpose and Goals

The intent is to help contributed to understanding:

a) the state of ecological integrity of BC Parks on a provincial scale and;

b) long-term ecological change of which climate change is one of the leading
causes.

Plus contribute to informing BC Parks decision makers at all

scales to help: AT

« identify potential changes and concerns; -

* 1dentify where changes are happening relatively quickly;

* 1dentify potential climate change refugia;

* 1dentify areas where enhancing resistance, restoring
resilience and aiding transition should be priorized;

* 1dentify infrastructure concerns;

* define how/where visitor use patterns might change in the
future; and

* inform communication efforts




Project Caveats

v' Take advantage of existing data

v Work with available staff time/skills

v Work in a distributed network for
monitoring such that any one area
may monitor just a few indicators

v Tie data and utility into existing
initiatives e.g., Conservation Risk
Assessment

v' Take minimal time (1-3 days/year)
for actual monitoring

v'Design to grow as/if additional
resources (including volunteer time)

become available Conservation monitoring using
data recorders to improve

accuracy




Clarify purpose
and context

Implementation Scope issue
and reporting with park staff

Revise Develop
indicators and monitoring
protocols framework

Select indicators

Pilot test and protocols




Monitoring Framework

BIOME Biodiversity Ecosystems Adaption to
(Ecosystem processes mitigation from
structure/composition)| (Function) stressors/threats

Coastal
Wetland
Alpine/ sub-alpine

Forests

Grasslands

Freshwater

Intertidal
Marine
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Select Changes
(Drivers/Impacts)

Indicator/
Protocol

Indicator Type

Protocol Source

Status

Changing hydrology
(Cool, moist stable
hydrology wetlands like
bogs most heavily
impacted as will
shallow-water interior
wetlands)

Water level /
surface extent

Stressor / function

Reviewed Parks
Canada's -- too
complicated.

Sample as per Pojar
targeting climate stable
and unstable wetlands

Pilot test 2012

Abundance/composition
for breeding and
migratory birds (also
amphibians)

Bird productivity
(breeding pairs)

Structure/composit
ion

BC RISC

Pilot test 2012

Amphibian egg
masses

Structure/composit
ion

USGS

Needs development

Composition and
distribution changes

- Include
invasives/species at risk

Plant cover
transects

Structure/composit
ion

Brian Starzomski
U. Vic.

Pilot test 2011

Phenology concerns
insects/alpine plants

Pollinator
phenology

Function / structure
composition

California Pollinator
Project (Xcerces
Society)

Needs to be adapted

Snow depth/precip by
snow etc

Fundamental climate
change input -already
measured provincially
including in some parks.
Do not include.




BC Parks Long Term Ecological Monitoring Program ~ Monitoring Protocols

[Indicat{:-r Soapberry (Soopalalie) Production Counts

Measure(s) Index of soapberry (Shepherdia canadensis) production

Justification Soapberries are animportant food for grizzly bears and other mammals and
birds. Soapberry production varies greatly from year to year. As a critical species
we countthese individually but do not attempt to measure total biomass
production of soapberries per hectare thus we do notinclude soapberry in the
general ground berry production protocol.

Description We countthe number of berries produced on the exact same stems of soapberry
bushes each yearto give an index of soapberry production. We do not attemptto
measure the total biomass production of soapberries perhectare.

Measurement Yearly, once perseason (July?)

Frequency

Biome(s) All forested biomes with soapberry

Pre-test Sampling:

Follow procedures below for sampling. Conduct one full season of monitoring for
each relevant biome (southern dry forest, coastal wet, interiorwet, northern
spruce).

Note that because optimaltiming {post flowering) is not known foreach location
youwill need to make a few quick trips to the area throughoutthe season to
watch for flowering times.

Additional needs forsamplingyear:
s Detailed notes on permanent guadrat locations (with photo points)
* Provide details on best sampling time estimates (e.g., whenis typical
flowering in your location)
* We need atime estimate foreach of the following things:
o Initial establishmentof quadrats
o Typical data collection
o Dataentry

Sampling Strategy

Anarearich in soapberriesis located for permanent monitoring. Randomly
choose 10 plants and 2 branches for each plant are permanently marked.




Piloted in 2011

» Winter track monitoring — tested with minor modifications
» Forest protocols

» Lichens — tested and ready to go

» Squirrels — tested and ready to go (really simple)

» Ground berries — tested, too complicated, jettisoned

» Soppalalie — tested, minor modifications

» Grassland — tested, more detail added to give good info, some
training/supporting documentation required

» Alpine/subalpine — simplified before implementation, tools and
techniques modified in field to great success

» Intertidal — tested, minor modifications



Grasslands - Tunkwa Provincial Park.

“We put in a permanent plot, but
didn't complete an entire transect. We
made this one more detailed than the
original protocol on the advice of
several range ecologists. It will
require some species identification,
but our crew (me, conservation
specialists, ranger) thought it much
better that way. Training and
supporting documentation (field
guides) will be required.”




Recommendations...

Alpine — Assiniboine

“We got lucky with the snow and
managed to set up our transects
during the last week of September. I
went in with two rangers and over 3
days we established 2 transects on
each of 3 aspects (as discussed). The
transects each take about half a day
including getting to the site, photos,
etc. Fortunately we had some great
weather and the rangers were excited
by the project and actually able to ID
most species despite the non-ideal
timing. We re-built the quadrant to
.Sm x .5 m and estimated coverage by
%.”




Recommendations...

» Intertidal — tested,
minor
modifications, full
plot in place (Ten
Mile Pt. ER),
some training
required for
implementation
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Mitde  effie  eie

Develop wetland monitoring protocols (and others) - test next
spring/summer

Set up permanent plots for the tested protocols in 2012
Work towards improving data collection/entry procedures

Develop analysis methods and reporting formats
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Kudos to Testing Crews Included:
Andrew Letts, Pam Wright, Darwyn
Coxson, Brett Yeates, Amanda Weber-
Roy, Cindy Haddow, Kurt Safford, Sarma
Liepins, Craig Baillie, Tay Hansen, Jeff
Volp, Doug Biffard, Jennifer Plotnikoff,
Kate Dearden, Tory Stevens and others...




