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EXECUTIVE SUMMARY

e The condition of ecological integrity indicators is, overall, fair with varying trends.
Individual measures of most concern are Species at Risk (notably caribou) water quality,
aguatic connectivity, non-native plants and grizzly bear population stability.

e There has been success in the restoration of fire through prescribed burns, management of
the elk population, the restoration of wildlife corridors, reducing th e fragmentation
impacts of the Trans-Canada highway through installation of crossing structures and
protection measures for the endangered Banff Springs Snail

e The rapidly growing regional population continues to create pressures, with changing
uses on surrunding lands, impacts on migratory wildlife and increasing traffic volumes.
Offsetting these has been the significant increase in provincial park protective status in
both Alberta and BC which provides complementary buffer areas and deflects some
recreational use from the national park

e The impact of changing climate is noticeable in measures such as increasing temperatures,
lower winter precipitation and glacier recession, and may be a contributing factor to forest
insect outbreaks; the long term ecologicd impacts are difficult to predict

e Cultural resources are still secondary in profile to ecological resources and use levels
remain relatively low; because of data limitations, including lack of recent inventories and
evaluation, trends are not reported

e Indicators for Visitor Experience and Public Education are still being developed
nationally; national measures have not yet been identified. Existing data are used to report
on most indicators but there are gaps for Connection to Place, Facilitating Understanding
and Influencing Attitudes

e Total visitor numbers continue to slowly and steadily increase, though camping has
declined by about 20% in the last five years. There has been a noticeable shift in markets,
with a decline in international visitors replace d by regional visitors; the majority of park
visits are made by people from the surrounding region. There remain significant
opportunities to reach a broader cross- section of urban Canadians

e Visitor satisfaction remains high and visitors participate in a wide range of activities, with
driving and townsite related activities (shopping, restaurants) the most popular. About
65% of visitor facilities are in fair condition. Because of its reliance on existing information
sources, this State of the Park reportreflects the traditional emphasis on facilities and
activities, rather than quality of experience.

o Little is known about the effectiveness of public education programs. Better knowledge of
markets and the use of new technology are opportunities for reachin g more visitors. Many
visitors are repeat visitors, requiring different methods of contact from those traditionally
used, notably the challenge of reaching them at home before they arrive at the park. The
growth of resorts, second home communities, provin cial parks and access to last minute
tourism °deals» via the internet has broadened
regional visitors



The report is based on monitoring and research conducted by Parks Canada and external
agencies. Information from the programs was used to evaluate and rate the condition of a series
of measures, which in turn were combined to rate the suite of indicators presented in the
summary table below.

Since this report is based on existing research and monitoring programs that have been designed
to meet a wide variety of management objectives, there are inevitable variations in data quality
and quantity, and some information gaps exist. For many measures, targets and thresholds have
not yet been established. Where necessy, the professional judgment of subject matter specialists,
based on evidence, was used to establish condition ratings.

Future state of the park reports will be based on a consistent, comprehensive, longterm
monitoring program that is designed to assess the condition of all key aspects of park
management.

The following symbols are used in the report:

Condition Trend

Good the condition of the Improving: the condition of the 0
indicator/measure is satisfactory indicator/measure is improving
since the lag assessment

Stable the condition of the PR
indicator/measure is unchanged
since the last assessment

Fair: there is concern regarding
the state of this
indicator/measure

Poor. the condition of the
indicator/measure is poor or low

Declining: the condition of the d
indicator/measure is declining
since the last assessment

Not rated there is insufficient
information to determine
condition

o m < e

Not rated there is insufficient
information to determine trend ‘

The Banff National Park Management Plan was approved in 1997 and amended in 2004 and 2007.

A summary of key management actions prescribed by the Plan is provided in Section 5.0,
including information about the degree of success. Cumulatively, these and other actions are
expected to result in overall improvements to ecological integrity, cultural resource management,
visitor experience and public education, though individual challenges will continue to exist. As
long-term monitoring programs are further developed and sufficient time has passed for t he full
effects of actions to be realized, more specific measurement and reporting of results are
anticipated.

The existing park management plan recognizes the majority of the issues identified in this report
and in most cases provides appropriate direction to address those challenges and opportunities.



In some cases, this State of the Park Report highlights specific areas that may benefit from
additional attention as part of the upcoming management plan review. Of note is that visitor
experience is currently approached largely from an asset-based rather than an experiential
perspective. In addition, there has been only limited success to date in shifting the focus of
program activities centred on ecological integrity, cultural heritage, visitor experience or public
education into more holistic approaches that integrate all these elements of the Parks Canada
mandate. Identifying key areas that can be addressed in an integrated way to improve resource
protection, visitor experience and education presents an essential area for improvement.



Heritage Resources

Ecological Integrity (El)

Native
Biodiversity

v

In general, ungulate, bird and amphibian populations are in
fair to good condition and are relatively stable; carnivore
mortality rates are also stable. The condition of grizzly bear
and Woodland caribou populations is poor

Climate &
Atmosphere

Trends indicate increased stresses on some aspects of
ecological integrity because of higher temperatures and less
winter precipitation; in the absence of th resholds, targets
and a reference condition, a condition rating is not assigned

Aquatic
Ecosystems

Improvements have been made to water quality as a result
of upgraded sewage treatment facilities and increased
protection of thermal springs; the conditi on of aquatic
connectivity remains poor; the Bow River immediately
below Lake Louise continues to show poor condition for
three of six measures

Terrestrial
Ecosystems

&
v
%

Non-native plants and exotic pathogens such as white pine
blister rust continue to in crease, with a contingent effect of
reducing ecosystem health. Mountain pine beetle
populations have declined but require ongoing control
work; ungulate browsing impact on trees and shrubs is
decreasing in outlying areas but is still high near the Town
of Banff

Regional
Landscapes

v

Although fire program numerical targets are being met,
burning has been limited to dry sites in the Front Ranges
and overall landscape goals are not being achieved. New
provincial protected areas help meet the demand for
outdoor recreation and buffer the park against industrial
land use but regional development pressures continue to
have a negative impact on El; wildlife -human conflicts have
declined and wildlife use of highway crossing structures
has increased

Cultural Reso urce Management (CRM)

Resource
Condition

V

Mitigative actions have been taken to reduce threat to the
integrity of these resources




Selected
Management
Practices

V

Comprehensive inventories prepared

Connection to Place

Visitor Experience (VE)

Understanding

Recent surveys provide improved knowledge of

Visitors W visitors. The number of visitors continues to steadily
increase and is now over 3 million each year. 62% are
from Canada and 42% are from Alberta. 37% are regular
visitors.

Providing A wide range of visitor opportunities are offered by

Opportunities W Parks Canada and business partners. Driving and town

related activities are the most popular. Recent and
ongoing investments in park infrastructure are
improving opportunities although 30 % ofvisitor
facilities remain in less than satisfactory condition

Quiality Service

Satisfaction scores consistently exceed the national
target. 82% of visitors surveyed in 2003 rated their park
experiences as °extremely
hi gh satisfaction with par
money »

Connecting with
Place

Information is too limited to rate this indicator

Public Education (PE)

Understanding
Audiences

New research approaches have provided new
information about au diences. 37% of visitors are repeat
regional park users and they account for 51% of all visits
but they have a low participation rate in park learning
activities.

Extending our
Reach

< 4|l ¢ @

Training is provided to commercial sector employees so
that they can provide useful and accurate information to
visitors. An online discussion panel permits continuing
discussion with visitors. Resource materials are
provided to teachers




Facilitating Information is too limited to rate this indicator

Understanding

Influencing Information is too limited to rate this Indicator

Attitudes

\ JR 4




Table of Contents

Executive SummaryuuUUUUHUUHUHHUHUHHUHUHHHHHHHHHHHH.
Table of ContentSUUUPUUPUUUUPMUPUUHUUUHUPUUUUBPHPUHHHRP. |
10l ntroducti ONPUUHUHHKMUUHHEHK K UHUPPHPHPUK L. . 9
1.1Achieving the Vision for Banff National Par
l12Park Setti NgUUUUUHUHUHUHUHUHUHUHPUHPUPUPPPPHPHHHHUUL]
20Assessment and Evaluation Methods JPUUHUHUHHHHUUHLHM

2.1 Resource Protection Indicators HUUUHUHHUMUM,
2.2 ConnectiontoH ace I ndicator SHUUUHRHUHUHUHLHUHM
30Assessment of the State of Heritage
3.1 Ecological IntegrityppppUUHHUUPUUUHHPUPPHUHY
Native biodiversit V]
Cli mate and At mosph M
Aquatic Ecosystems
Terrestrial Ecosys
RegionalLandscapes HdUU U
3.2 Cultural Resource Man a g e me nt i
Resource Condition pup
Pr
a

=

H
u

T TT
TTETT
=TT TT
=TT TT
=TT T
T TT
T T T
=TT TT
=TT TT
=TT TT
L EE T T
L ETE T T
. EETT
NEFEC

cEEET
oF -
= -

'C_C';:
'C'C_C';:
N
(00]

TET - EF L

Sel ected Management
3.3 Heritage Resources Key | ssues
3.4 Visitor Experience

Understanding Visitor

Providing Opportunitd.i

Quality Service HUUHUM

Connecting Visitors P
3.5 Public Education ppu

nc
H
a

TEETEL —0FE LT
£ TFEEEE —0F_T
E<ETEEFTrLo
TEEL- SsETE LT
STFTEFEEQFEF T
CPCEEEL - FE

g =

Understanding Audi e

Extending Our Reach

Facilitating Underst
I nfluencing Attitudes
3.6 Connection to Place, Key Issues and Challen g e
Common Mountain Park | ssu
. Evaluation of Management
6.0 Summary Assessment TR TRTR TR
Issues for consideration in the managementpl a n

7.0 Bibliography HJUUUMHPUHUUHUHPUULUWY

TEE®EEFT g OF ¢
.'C _'ttttttt
TP oEEEEETTE
TSESTESTE-EEETE
TEFT-T wEC-EEETE
—

— T

[ >N
o o
'C-:-Ctttt
'C'C'C'C-Q'
TTETTE ¢ Uttttttt.
TTETTET REETETET QJ'C'C'C-;:-:'C'C
TTE T ¢ O'C'C'C-;:-C'CT:
TTTT
TTTT
- T -

T EFEEEAEFEETETE L TEETET - FT
T ™ T™

iy -
= -
T T T

— O = ¢«
= el el ol

-
@
<

TEFTETEEEFRFFEETE L TEEFE o FFE o
Rl = =i =S

i = el el i
=T e ey el



1.0INTRODUCTION

This State of the Park Report (SOPR) provides an objective, evidencdased assessment

of the current condition of keyertageesmodes of Par ks
protection, visitor experience and public education. It is the second such report for the

park™.

State of the Park reporting is completed every five years in advance of the review of the
park management plan, which is a legislated requirement®. The Banff National Park
Management Plan was approved in 1997 and amended in 2004. The next review is
scheduled for 2008/09 in order to coordinate the management planning cycles for the
mountain national parks (Banff, Kootenay, Jasper, Mt. Revelstoke, Glacier, Waterton
Lakes, and Yoho).

The purposes of the State of the Park Report are to:

e Provide an objective summary of what i s
resources and of visitorsY enjoyment of

-~
> 5
® o

« Contribute to the identification of issues of concern that may need to be
addressed during the next Management Plan review

The process for State of the Park reporting is relatively new and evolving. Monitoring

programs are being developed for each key area of the mandate. Ecological integity (EI)

monitoring is the furthest advanced and new programs are being developed to measure

the condition of cultural resources, visitor experience and public education. In 2008, the

park will complete work to establish a long -term suite of indicators and measures. At

present, there are a number of information gaps that exist. These gaps will be filled in

Ssubsequent reports as the park¥%bs monitoring proc

The selection of the current measures and indicators was based on management plan
objectives and the requirements of the national monitoring program. The findings in the
report summarize current knowledge about the condition of the park and are important
for evaluating the effectiveness of management actions and for identifying deficiencies
and adaptive and integrated strategies to be addressed during the review of the
management plan.

1.1 Achieving the Vision for Banff National Park
The Banff National Park Management Plan (1997, revised 2004 and 2007) establishes a

vision that integrat es protection, experience and education in ways that are mutually
supportive and interdependent. Figure 1 illustrates how the vision elements achieve

Parks Canadas integrated mandate. Without publ.i
the val ue adfurikdn fafnlds hruman hi st ory, stewardship
ecol ogi cal and cul tural resources would not occl

! The first State of the Park Report for Banff National Park was completed in 2003.

2The Canada National Parks Act subsectio®)d(e qui r es t hat f Twhhe managemestt er s hal
plan for each park every five years, and any amendments to a plan shall be tabled with the plan in each
House of Parliament. o



natural beauty, functioning ecosystems and heritage values are essential to providing
visitors with a memorable park experience.

The management plan sets out core strategies to achieve the vision by:

« connecting Canadians to Banff National Park through first -hand experiences and
learning opportunities

o managing visitor use to avoid impairing theintegrit y of t he par k%%s ecol o
cultural resources

« setting limits to growth of the Town of Banff, the Hamlet of Lake Louise, and
outlying commercial facilities

« restoring terrestrial and aquatic ecosystems

« protecting and presenting cultural resources

« collaborating with Aboriginal people on the protection and presentation of
Aboriginal heritage in the park

« partnering to manage shared wildlife populations and promote regional
ecosystem health and

« practising open management through effective public particip ation

The State of the Park Report provides measures of how well the vision for Banff
National Park is being achieved.

Fig.1: Banff National Park%»s Vision for achieving P.

A Vision for Banff National Park
(Management Plan, 1997)

AiBanff National Alt i s a sydapaplaceof
majesty and wildness of the Rocky great beauty, where nature is able to
Mount ai nso flourish and evol ve

Ailt i s a
wonder, where
the richness 6
life is respected

Education Protection and cel et

JEON

fiPeople from ar SEEWEWCATIEE " Through thei
participate in the life of the Experiences and foresight in
park, finding inspiration, protecting this small part
enjoyment, IiveIihood_s and of the planet, Canadians
understandingo demonstrate leadership
in forging healthy
relationships between
people and nai




1.2 Park Setting

Banff National Park was
established in 1885 and is
the oldest national park in
Canada. It has an area of
6,641 knt and can be
divided into three ecological
zones, the montane,
subalpine and alpine
ecoregions. Each ecoregion
has its own unique
characteristics and supports
its own complex web of life.
The montane ecoregion
occurs at lower elevations in
the foothills and major
valleys of the Rocky
Mountains, and is the most
biologically productive

area.

The park shares boundaries
with Jasper, Kootenay and
Yoho National Parks and
with provincial parks in
Alberta and British Columbia. Almost 60% of the park borders other protected areas.
Banff National Park is part of the Canadian Rocky Mountain Parks World Heritage Site,
together with the other three national parks and Mt. Robson, Hamber and Mt.
Assiniboine Provincial Parks in BC.

The park is renowned for its mountain scenery, turquoise lakes and wildlife.

Outstanding features include scenic mountains; glaciers; thermal hot springs;

endangered species; the lagest known cave system in Canada; seven national historic
sites; more than 900 species of plants, 56 species of mammals, over 265 species of birds, 5
species of reptiles and amphibians and 20 fish species.

From the beginning, Banff National Park has been a place for people. Known human
history began in the park about 11,000 years ago, when Aboriginal peoples lived in and
travelled through the Bow Valley. Within the park are the Town of Banff (approximately
8300 residents) and the Hamlet of Lake Louise (awut 1500 winter and 1900 summer
residents). Two major national transportation corridors bisect the park , the Trans-
Canada Highway and the Canadian Pacific Railway. The park is a destination for both
Canadians and international visitors, with over three mi llion visitors annually. The
recent rapid growth of the Alberta economy and the population boom in Calgary have
resulted in more regional visitors, as well as development of lands outside the park. The
park is one and a half hours from Calgary.

11



2.0 ASSESSMENT AND EVALUATION M ETHODS

Parks Canada is developing a comprehensive monitoring program to assess the
performance of national parks in protecting ecological and commemorative integrity

and in providing public education opportunities and memorable visito r experiences.
Within each of these three broad areas, several indicators have been identified to
provide a broad representation of key factors influencing the national parks. Each
indicator is supported by several measures which are based on data gatheredthrough a
variety of sources. Where data are insufficient, professional judgment based on evidence

is used to assess conditions. This approach i s ¢
Figure 2.
The Yi ceberg model » of indicators and meas
Measures
Data & Judgement
Figure 3

At the time of preparation of this state of the park report, the monitoring program is still
in development. Some indicators and measures are based on existing longterm
monitoring programs and can be readily assessed and reported. Other indicators and
measures are more recently established and monitoring programs provide limited data
on which to base evaluations and ratings. In some cases monitoring has not yet begun
and information gaps exist.

Data sources include programs undertaken by Parks Canada and external agencies. In
some cases where limited data are available, the professional judgment of Parks Canada
staff is used to supplement data analysis. As the long-term monitoring program

develops, existing gaps will be filled and future state of the park reports will be based on
increasingly more comprehensive, rigorous and statistically powerful data.

In addition to providing an assessment of the state of Banff Nation al Park, this report
will provide a baseline for the new monitoring program against which future state of the
park reports can be compared.

The indicators of resource protection, visitor experience and public education are rated
for their condition and tr end. The condition and trend ratings are italicized and bolded.

12



For clarity, symbols and colours are used to represent the condition and trend of the
indicators and measures, as shown in Table 1.

Table 1. Symbols used for indicator evaluation

Condition Trend
Good the condition of the Improving: the condition of the T
indicator/measure is satisfactory indicator/measure is improving

since the last assessment
Fair: there is concern regarding Stable the condition of the ©
the state of this indicator/measure is unchanged
indicator/measure since the last assessment
Poor. the condition of the Declining: the condition of the $

indicator/measure is poor or low

indicator/measure is declining
since the last assessment

Not rated there is insufficient
information to determine

Not rated there is insufficient
information to determine trend

O H < e

¢

condition

2.1 Resource Protection Indicators

Measures are rated by comparing the actual state of the measure with its desired state,
or target. For some measures, targets are established in existing park management plans
(e.g. for prescribed fire). In other cases, targets established by agencies other than Parks
Canada can be used (e.g. water quality). Thresholds are also used e.g. where a measure
moves from one condition rating to another such as from Fair (yellow) to Poor (red).
Where adequate information is not yet available to set a specific target, the professional
judgment of Parks Canada staff, based on evidence and validated through expert
consultation, is used to determine the rating. Some indicators and measures cannot be
rated due to lack of information

A similar approach is used to assess and rate indicators related to cultural resource
management. Due to data limitations, including lack of recent inven tories and
evaluation, trends cannot be reported for cultural resource measures and indicators.

Measure ratings are combined to provide indicator ratings by using a simple majority
e.g. if three of five measures are rated in good condition (green), the indicator is
assigned a rating of °good». I n cases
the indicator is rated as fair to reflect uncertainty as well as concern.

where ther

A distinction is necessary between the trend rating assigned to an ecological indicator or
measure and the characteristics of the measure. For example, a wildlife population may
increase or decrease, but the trend rating and associated arrow symbol refer to whether

13



ecological integrity is improving or declining not to the size of the pgpulation e.g. an
increase in the elk population beyond its historic range of variability would be viewed
as a decline in ecological integrity.

2.2 Connection to Place Indicators

The indicators used to assess visitor experience and public educatidatarelyenew in

the Parks Canada monitoring program. Few specific measures and monitoring programs
are in place. As a result, ratings for these indicators are mostly based on an analysis of
existing survey data, primarily from a 2003 parkle visitor surey, supplemented by

site specific survey information and the professional opinion of Parks Canada staff, based
on evidence and validated through expert consultation. With two exceptions, targets, or
desired states of the indicators, have not been estadflisRarks Canada does have

targets for visitor satisfaction and exposing visitors to a learning experience. The visitor
experience and public education indicators are rated based on the judgment of Parks
Canada staff in Banff National Park.

14



3.0 ASSESSMENT OF THE STATE OF HERITAGE RESOURCES
AND CONNECTION TO PLACE

3.1 Ecological Integrity

Overview

The Canada National Parks Act [2001] defi

determined to be characteristic of its natural region and likely to persist, including abiotic
components and the composition and abundance of native species and biological

communities, rates of change and supporting

integrity if all of the native pl ants and animals still thrive and if natural processes like fire,
predation and avalanches are allowed to operate and continue to be the dominant forces
affecting their habitats. This State of the Park Report assesses the condition of ecological
integrity in the park.

Determining whether or not a park is successful in maintaining El requires information
from a comprehensive set of indicators and measures that reflect trends in a broad array
of species, communities, and ecological processes. Changes in #hconditions of these
indicators are meant to act as early warning bells to stimulate management actions
necessary to maintain El.

Parks Canada is developing a national Ecological Integrity Monitoring and Reporting
Program, based on eight geographical regions known as bioregions. The seven
mountain parks comprise the Montane Bioregion. Common indicators and measures
will be used in each park in the bioregion. The five indicators are Native Biodiversity,
Climate and Atmosphere, Aquatic Ecosystems, Terrestrial Ecosystems and Regional
Landscapes. Each indicator is based on a number of measures, some of which are also
common to the bioregion (e.g. water quality) and some of which are park specific (e.g.
thermal springs). An assessment of condition and trend is assigned to the indicator
where possible, based on quantitative and qualitative data analysis, expert opinion and
accumulated knowledge of the supporting measures. None of the indicators is wholly
separate from others, as biological systems are interconmected and some measures are
relevant to more than one indicator, but any one measure is only assessed under one
indicator.

Due to the summary nature of this report, not all of the measures will be
addressed in detail; only representat ive measures that illustrate the condition
rating of the indicator are referenced. However, information on all measures is
available in the State of the Park Report Technical Compendium.

Four of the five indicators are assigned
for Terrestrial Ecosystems and stable for Regional Landscapes, Native Biodiversity and
Aquatic Ecosystems. The Climate and Atmosphere indicator is given a declining trend

but no condition rating is applied because no targets or thresholds exist and it is difficult
to defi ne a reficaamnditam.|AkhougheHl ie fair overall, it bears

emphasizing that there are specific measures in a state of impaired El (e.g. grizzly bears,
woodland caribou, aquatic connectivity) that are key components of Banff National

15
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Park, just as there are otter measures (e.g. bird populations and wildlife crossing
structures) that indicate a higher or improving state of EI.

Evaluation

Native Biodiversity

Biodiversity refers to the variety of life that exists in a given place, from genes and
species tocommunities, ecosystems, functions and processes. Native biodiversity in
Banff National Park refers to the variety of life that was historically present prior to the
establishment of the park. It excludes introduced species, ecosystems, functions or

processes.

Native biodiversity is a key element of El. An ecosystem that has diversity is more
resilient to environmental stresses or changes. Several programs are underway to
monitor species populations and habitat quality.

Table 2: Native Biodiversity

Biore gional Condition/Trend | Park Specific Measure | Condition/Trend
Measure
1. Ungulates 7. Species at Risk

2. Grizzly Bear
Mortality

8. Wildlife Corridors

3. Grizzly Bear
Habitat
Security

9. Harlequin Ducks

o< u

4. Birds

5. Wildlife
Mortality

6. Amphibians

<<€ @< W<

Native Biodiversity in Banff National Park is rated as fair overall with a stable trend.

Monitoring of key species indicates that in general, wildlife populations are in fair to
good condition and are relatively s table. The condition of grizzly bear and woodland
caribou populations, however, is of significant concern and requires collaboration on a
regional level to ensure their persistence in the park. Banff National Park is working

16




with other government agencies and groups to develop and implement recovery and
management programs for these species.

Bird monitoring has been undertaken at Vermilion Lakes over a ten year period, for
species diversity, abundance and distribution. A Monitoring Avian Productivity and
Survivorship program has been in place since 1989. Both indicate that breeding bird
populations are generally in good condition with a stable trend.

The wildlife mortality measure is assessed to be in fair and stable condition, due to the
fact that wildlif e mortality rates on highways and railways in Banff National Park have
either declined (ungulates) or remained static (carnivores) compared to 1997-2001
figures. Mortality of female grizzly bears is an exception which is discussed below.

Banff National Par k ¥2s amphi bi an measure is assessed to b
due to increased awareness of amphibian species diversity and distribution as indicated
by several recently-initiated amphibian monitoring programs within the park.

Known Species at Rsk are the Banff Springs Snail, the Southern Mountains Woodland
Caribou, Western (Boreal) Toad and Westslope Cutthroat Trout. Grizzly bears and
wolverines are being considered for addition to the list. The snail population measure is
rated as fair with an improving trend because of the success of the continuing recovery
program. There is a small, isolated herd of caribou in the Pipestone, Siffleur area north
of Lake Louise. The population has decreased from 30, 40 animals in the 1980s, to fewer
than 10. The caribou measure is rated as in poor condition, with a declining trend. The
boreal toad measure is rated as fair with a stable trend due to increased awareness of its
distribution and the initiation of several amphibian monitoring programs. The

Westslope cutthroat trout measure is rated as poor with a stable trend because of
competition from introduced species, as well as reduced aquatic connectivity and
historical loss of habitat.

Ungulates

High elk densities support high wolf densities that incide ntally prey upon secondary
species such as moose and caribou. Elk densities have declined to more natural levels
throughout much of Banff National Park because of predation and management controls
but remain high near human use areas (Town of Banff and outside the park at Ya Ha
Tinda Ranch) where they are less susceptible to predation.

The ungulates measure is assessed to be in fair and stable condition due to the fact that
since 2001, the elk population has been relatively stable, except for the area neathe
Town, where it has increased above the target of 100 animals. Active management and
control of the Town herd continues. Deer populations have increased, especially along
the eastern portion of the Bow Valley. Moose populations continued to decline in t he
Cascade and Red Deer valleys but have increased slightly between Banff and Castle
Junction. Sheep populations declined, primarily in the Red Deer valley. However,
aerial surveys by the province of Alberta indicate a robust and stable sheep population
along the eastern slopes of the Rocky Mountains. Mountain goat populations have
declined from historic levels, but there is considerable uncertainty about recent trends.
Caribou numbers are at critically low levels.
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Fig. 4 Trends in relative ungulate abundance from pellet transects and spring aerial
surveys for elk in the Bow Valley.

Grizzly Bear Mortality

Grizzly bears are identified as a priority species in the Banff National Park Management
Plan. Survival of female bears isthe key parameter for population persistence as the
population is small and has little capacity to recover from decline. Female grizzly bear
mortality was within limits for population stability for the entire 1990s and into the early
2000s, despite surpasig the threshold of no more than 1% human-caused mortality
identified in the management plan. Demographic analysis up to 2002 documented
modest population growth (Garshelis et al 2005). However, known human -caused
mortality of independent female grizzly bears has exceeded the proposed threshold of
1.2% for the past 6 years, compromising the
5). Recent demographic analysis characterized the population as having the lowest
reproduction rate recorded for the species. This situation leaves the grizzly bear
population susceptible to decline. Grizzly bear mortality has been rated as poorand the
trend is toward decreasingopulation viability.

¢ 4yravg female mortality
—— Target 1.2%
=== Polynomial Trend Line

3.0%

. . Fig. 5 Human caused, known,

3 independent female
c 2.0% ¢ e grizzly bear mortalities
E / . based on 4 year averages
g 15% / in Banff, Yoho and
x — —~— Kootenay National Parks,
g \\/ 1990- 2006.
o * * *
&
& 0.5% " 5

O'O%rv < T} © ~ © o o - N ™ < 0 ©

2 2 2 2 2 2 2 8 8 8 8 8 g 8
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Grizzly Bear Habitat Security

This measure incorporates both physical habitat quality and levels of human activity to
guantify habitat security levels. Grizzly bear habitat is secure when bears have a low
probability of encountering humans and can forage with little human -caused
disturbance, maintaining their wary behaviour, a trait considered desirable. Several
jurisdictions in western North America have set a target to maintain at least 68% of
grizzly bear habitat in each management unit as secure habitat. For purposes of this
report, this target will be used to rate the overall condition of habitat security in the 40
landscape management units in Banff, Kootenay and Yoho National Parks.

Of the 40 landscape management units, 31 meet the target. Within Banff National Park,
21 of 27 units meet the target. The target is meanto apply to each management unit
with the intention of providing an adequate level of grizzly bear habitat security well -
distributed across the regional landscape. Given that a considerable proportion (over
22%) of the units do not meet the target, and tha many of those are concentrated in
higher quality grizzly bear habitat in lower elevation areas, ongoing concern is
warranted. This measure has been rated adair with a stabletrend.

Climate & Atmosphere

Climate plays a fundamental role in shap ing ecosystems in the Mountain National

Parks. Distributions of plant and animal species, rates of glacial advance and retreat,
patterns of river flow and the frequency and magnitude of natural disturbances are all
heavily influenced by properties of clim ate, such as temperature, precipitation and snow
depth.

There is international scientific consensus that the global climate is warming at an
unprecedented rate. Park weather data indicate that local climate conditions are
following this global trend. If t his trend continues, there will be implications for both
ecological conditions and visitor experiences in the park. Vegetation and animal
distribution patterns may change. New species, including undesirable pathogens, may
become established in the park. $Immer visitation seasons may lengthen. Winter
recreational activities may be affected by changing snow depth and a shorter season of
snow cover. Iconic views of glaciers and other park features may change dramatically.
Storm patterns and fire cycles may change. Climate affects all aspects of a national
park, but the factors that affect climate are global and regional in scale and consequently
not responsive to management at a national park scale. Adaptation and mitigation
strategies will be required as changes occur.

Environment Canada and others, including Parks Canada, have collected significant
data related to climate and atmospheric conditions in the park. Some of the most
relevant data are outlined below. Although these data indicate some clear and important
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trends, there has not been specific research conducted into the effects of changing

climatic conditions on the park%»s ecosystems or
Table 3: Climate and Atmosphere
Bioregional Trend Park Specific Measure Trend
Measure
1. Temperature 4. Glaciers :
2. Precipitation :
3. Snow Depth <L>
Legislation defines ecological integrity as ©°a
region and |l ikely to persist». Climate measures

range of variability but changing around shifting means | increasing temperatures and
declining precipitation and snow depth. Consequently, the above measures are assigned
a declining trend in relation to their effect on ecological integrity. Parks Canada hasnot
determined targets, thresholds or reference conditions and a condition rating for this
indicator cannot be assigned.

Weather Data

The two Environment Canada weather stations in Banff National Park with the longest
data collection histories are located at the Town of Banff (1887) and Lake Louise (1915).
Parks Canada also operates a network of weather stations, often in collaboration with
the Meteorological Survey of Canada or as Park Fire Information Stations.

These stations have yielded relatively good time series data for the main climatic
variables. Statistically significant trends include increases for all annual mean
temperature measures, except mean maximum temperature at Lake Louise. For the most
part, minimum temperatures were increasing faster than maximum temperatures and
winter temperatures were increasing faster than spring and summer temperatures.
Analysis of precipitation data from the Banff and Lake Louise weather stations shows
that precipitation levels are declining for all seasons. Data from the 1950s to 2006
indicate that winter snow depth is also declining.

Glaciers

Glaciers are internationally recognized as key indicators of climate and environmental
change taking place on a larger regional and global level. This measure examines
changes to volume and area of Peyto Glacier in Banff National Park. Descending from
the Wapta Icefield, Peyto Glacier (51.67 N, 116.53 \} covers an area of 12 krd and is
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visible from the Icefields Parkway. It contributes flow to the Mistaya River and the

North Saskatchewan River. It is one of the most researched glaciers in North America:

studies date back to 1933, and are currently being conducted by national and
international organizations, including UNESCO%s

Programme.

Peyto Glacier is assessed in terms of mass balance (the volume a glacier loses or gains
each year) and glacial extent (area). Mass balance is a good assessment tool, in that it
can provide a direct signal of climate change as glaciers respond by losing or gaining
volume.

Mass balance studies have been conducted on the Peyto Glacier since 1965, making it the
site of the longest series of complete mass balance studies of its kind in western Canada.

Fig. 6 Peyto Glacier 1902 Fig. 7 Peyto Glacier 2003
Vaux family (C. White 20097D-22)

(Whyte Museum of the Canadi.
Rockies NA 8a1127)

Peyto Glacier has been in recession (net loss of mss) since 1976 (Marshall 2003). Itis
estimated that Peyto Glacier has lost 70% of its volume since it was first observed in 1896
(Demuth 2006). Satellite imagery indicates that the areal extent of the Peyto Glacier
(within a demarcated area) has recededfrom 231 ha in 1975 to 135 ha in 2005 (fig. 6).

Peyto Glacier has experienced an accelerated decrease of volume and area since the mid
1970s. However, a knowledge gap exists
as to how this affects the ecological
integrity of the surrounding ecosystem.
Condition is not rated for this measure.

Fig. 8 Areal extent of Peyto Glacier
(D. Zell, Parks Canada, 2007)
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Aquatic Ecosystems

Aquatic ecosystems in Banff National Park include rivers, streams, lakes, wetlands, and
thermal spring s and are renewed and altered by natural processes such as flooding,
erosion, deposition, avalanches and fire. They are also impacted by humancaused
disturbances, including transportation corridors, dams, construction, diverted flow
patterns, introduced species, recreational activities, water usage and the addition of
nutrients and chemicals into the water through wastewater and other means. With the
help of monitoring and education programs, the park aims to restore natural flow
regimes, water levels, biodiversity and water quality to its aquatic ecosystems that will
align as closely as possible with those of the naturally occurring waters of the park.

Table 4: Aquatic Ecosystems

Bioregional Condition/Trend Park Specific Measure | Condition/Trend

Measure
4. Thermal Springs V

1. Water
Quality

2. Aquatic
Connectivity

3. Water
Quantity

o <

Aquatic ecosystems are assessed to be in fair condition overall with a stable trend.

Improvements in the ecological health of aquatic ecosystems within th e park include the
improved condition of discharge from wastewater treatment facilities and increased
ecological knowledge and protection of thermal springs.

Aquatic connectivity is assessed as poor, because of the many culverts along the
highways and the railway, plus dams on Fortymile, Cascade and Spray watersheds.
Condition is rated as stable because highways are being upgraded and the new section
of twinning of the Trans Canada Highway incorporates modern culvert design that
restores the ability of aquatic organisms to move upstream and downstream.

The park¥%%bs thermal springs are concentrated al or
the Third Vermilion Lake. In the last 10 years there has been considerable research at the

Sulphur Mountain springs as pa rt of the recovery program for the Banff Springs Snail.

Inventories have been conducted, water physicochemistry appears to be stable,
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increased protection has been introduced and the snail recovery program is being
implemented. The state of El at the thermal springs is assessed as fair and stable.

No water quantity assessment is available.

Water Quality

Many rivers and streams in the park are headwaters with high natural water quality
(though they can be affected by airborne pollutants from other parts of the world).

Water quality monitoring occurs on the main stems of the Bow River and the North
Saskatchewan River as they have been affected by marmade nutrients, notably along
the Bow River because of phosphorus from the sewage treatment plants at LakeLouise
and Banff. This resulted in unnaturally high abundances of benthic algae and an
associated change in the composition of benthic macroinvertebrate communities. The
Management Plan set high targets for sewage treatment (end of pipe measures). Major
upgrades to the treatment plants have significantly reduced the impacts. Decreasing
trends in bacteriological parameters at the monitoring site on the Bow River below the
Town of Banff suggest that improvements to sewage treatment facilities have been
effective in reducing the concentrations of these parameters and, importantly, extreme
values have been virtually eliminated. The trend of increasing dissolved phosphorus at
this site has been reversed and, though still higher than at the upstream site above L&e
Louise, was already reduced by 15% by 2002 (Glozier et al, 2004). The biological
attributes of the Bow River near the park boundary have been almost completely
restored to reference conditions since the treatment plant upgrades (Bowman 2007).

The Bow River immediately below Lake Louise remains a concern as three of six
measures (chlorophyll, benthic macroinvertabrates, chironomids), continue to indicate
poor water quality despite treatment plant upgrades, though condition recovers to fair
to good by the time river water arrives at the Town of Banff (Bowman 2007).

The national Water Quality Index indicates good condition with a stable trend for the
North Saskatchewan River and for the Bow River above Lake Louise. For the site on the
Bow River below the Tow n of Banff, the Index indicates the condition is fair, with an
improving trend. (Glozier et al, 2004, updated to 2006).
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Fig. 9 Water Quality Index

Overall water quality condition is assessed as fair with an improving trend. The
exception is the Bow River immediately below Lake Louise which is rated as in poor
condition with a stable trend.

Terrestrial Ecosystems

The terrestrial ecosystems indicator examines impacts to native vegetation from a
variety of stressors.

Table 5: Terrestrial Ecosystems

Bioregional Measure | Condition/Trend Park Specific Condition/Trend
Measure

4. Ungulate Browsing
Impact W

1. Non-native
Plants

2. Exotic
Pathogens

3. Insect
Disturbance

<< 4

24



Terrestrial Ecosystems are assessed tde in fair condition overall with a declining
trend.

White Pine Blister Rust is an exotic pathogen which is infecting Whitebark Pine
communities throughout their range in the mountain parks. Infection and mortality

rates are increasing. The spreading inkction, together with fire suppression and
mountain pine beetle attacks, is limiting the recruitment and sustainability of Whitebark
Pine stands in subalpine communities. The measure is in fair condition, with a declining
trend.

Mountain pine beetle popul at i ons have exploded in many of we:¢
lodgepole pine forests in the last decade because of milder winters and an abundance of

mature pine stands resulting from fire suppression. Active control in the lower Bow

Valley has reduced beetle population growth although there is still potential for

significant pine mortality to beetles depending on future events. The measure is

assessed to be in fair condition, with a stable trend.

Non -native Plants

Non-native plants are a stressor to El because somare capable of invading natural
habitats and displacing native species. Approximately 937 vascular plant species have
been identified in the park, 93 of which are non -native (10% of the vascular biota). Most
non-native plants are currently confined for the most part to human -disturbed sites and
some control measures have been effective but a few have invaded undisturbed areas
including scarce, ecologically important habitats such as grasslands, wetlands and
riparian areas. A Non -native Plant Control Program is in place to prevent new
infestations and limit the spread of established species. To date, control work has been
effective in removing or reducing species with small populations but progress can be
offset by new introductions of species or populations

The non-native plant measure is assessed to be in fair condition with a declining trend
due to several widespread species including Canada thistle, ox-eye daisy and tall
buttercup invading undisturbed sensitive habitats, as well as the high continuing risk of
introduction of new species along railroads and roadsides. Chemical treatment of these
species is constrained by the presence of water (both surface and aquifers), and
mechanical or manual removal of the plants is ineffective due to the species biology.
Spotted knapweed has potential to move into and degrade native grasslands if not
controlled.

Ungulate Browsing Impact

Intense, long-term ungulate browsing can kill or reduce the regeneration capability of
trees and shrubs by continuous removal of fruit ing bodies and leaves and reduced shoot
to root ratios. High elk densities and fire suppression prior to 1990 reduced the height
and cover of numerous tree and shrub species in lower elevation areas (< 5800 ft). For
example, aspen regeneration to heights>2 m virtually ceased in these areas after 1940,
and willow heights in the Vermilion Lakes Wetlands declined sharply after 1980.

Restoration of a more natural mix of trees and shrubs in the Bow Valley requires active
management to control elk populations , direct population reductions (select removals

5
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and relocations) and increased opportunity for carnivore predation (restored wildlife
corridors, aversive conditioning to move elk from refuge areas near developments).
When browsing levels are low enough to allow plant growth to a viable height,
prescribed burns are then used to remove conifer shading and stimulate regeneration.

The measure of ungulate browsing impact on tree and shrub height is assessed to be in
fair condition with an improving trend, due to  declining elk numbers in what were once
highly browsed areas of the park. Intensive browsing continues around the Town of
Banff where high elk densities persist.

Regional Landscapes

The Regional Landscapes indicator considers El influences ocurring on a landscape
level, some of which extend beyond park boundaries.

Table 6: Landscapes

Bioregional Measure Condition Park Specific Measure Condition
[Trend /Trend
1. Regional Land Use 3. Wildlife -Human Conflict
v o
2. Area of Disturbance \/ 4. Highway Crossing
(Fire) Structures

The Landscapes indicator is assessed to be in fair condition overall with a stable trend.

A large amount of land contiguous t nff National Park has been protected in
British Columbia and Alberta, providi complementary management and help (o]

absorb some of the increase in recreational demand during the last 25 years. The effect
on El condition is good and the trend is improving. However, there has been increasing
development outside these buffers in the nearby communities of Calgary, Canmore, and
Invermere and in rural areas, with some impact on regional wildlife movements and
habitat. There is also a steady increase in highway traffic. Banff National Park is working
with regional partners on shared El in terests e.g. through the Central Rockies Ecosystem
Interagency Liaison Group. The condition of El in the park in terms of development
pressures on regional lands is rated as fair with a declining trend.

Wildlife -human conflict occurrences have declined due to active wildlife management,
area closures and public education. The wildlife -human conflict measure is assessed to
be in good and stable condition, due to the fact that from 1997 to 2006, the number of
bear-human contacts and bearhuman aggressive enmunters remained static, elk-human
contacts declined (with a sharp decline after the movement of elk away from the town in
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2000), and elkhuman aggressive encounters declined. Bears and elk made physical
contact with people an average of 1.6 and 2.3 timegper year respectively.
Area of Disturbance: Fire

Ecosystems in Banff National Park have been influenced by a variety of natural
disturbances.

Fire is the dominant natural disturbance that has

shaped Banff National Park and the Canadian
Rocky Mountain ecosystems. Fire suppression has
led to a gradual aging of forests and a loss of
important wildlife habitat. The park management
plan set a target of 14 knt of burned area per year
to fulfill public safety and El objectives.

The °area of dbsmeabaneeli by fire
assessed to be in fair condition in the park, with a
declining trend. Although the burn area target has
been met over the past decade (1992006), the
restoration of fire has been largely limited to dry
slopes in the Front Ranges. More fire restoration
work needs to be completed in the Main Ranges in

Fig. 11 Banff National Park fire cycle map
(Banff Field Unit Fire Management Plan, 1998)

order to better align wifth the park¥»s histor
cycle. Fire within the larger region has been less

than historically occurred.

Wildlife Crossing Structures

Roadsare a challenge to the maintenance of El in Banff National Park. They affect
wildlife populations in two major ways: mortalities from collisions and habitat
fragmentation. Of critical concern is the 83 km stretch of the Trans-Canada Highway
(TCH) bisecting the park. A major national commercial highway, the TCH carries on
average over 17,000 vehicles per day yearound through the park (25,000 per day in the
summer). Beginning in the 1980s, wildlife crossing structures were built along the TCH
to reduce wil dlife mortality and mitigate movement restrictions. To date, the TCH has
24 crossing structures, 22 of which are actively monitored. 7 additional structures are
being constructed as part of the current twinning of the TCH near Lake Louise.

A ten year monitoring study, from 1996 to 2006, recorded 86,123 wildlife crossings
(13,222 by carnivores, 72, 901 by ungulates). Grizzly bear genetic connectivity is
currently being assessed through DNA analysis of hair samples collected at the crossing
structures.
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