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ABSTRACT

This report provides an overview of the findings from the Prairie Adaptation Research
Collaboration project, Isi Wipan — Climate: Identifying the impacts of climate change and
capacity for adaptation in two Saskatchewan First Nation communities. Two community
case studies were undertaken with attention given to the integrated and interconnected
impacts of climate change across various sectors. A holistic framework was used that
emphasizes the interconnections between the social, cultural and natural systems.
Scientific data on paleoclimate and paleovegetation for the eco region encompassing
these two communities is provided. Additionally, Elders from the James Smith and Shoal
Lake Cree Nations came together in their respective communities to discuss impacts from
climate and environmental changes on the health of their populations. The two Elder
forums, or focus groups held in each community, were based on respectful learning and
traditional protocols in which Elders share information about climate change with one
another and with members of the scientific community. Four basic objectives guided this
community case study: To identify what the Elders have experienced in terms of climate
and environmental change as suggested by traditions and oral histories; How the changes
in the climate and environment impact the health of community members, recognizing
that the natural environment is one of the key determinants of health (with health defined
as encompassing physical, mental, emotional and spiritual components); For Elders to
communicate what features or resources of the traditional territory are highly valued, and
to what degree these features or resources at risk to climate and environmental change in
their territories; and to identify what enables or constraints communities to adapt to
changes. The Elder discussions in response to these questions are identified and discussed
in this paper. A number of broad themes emerged from the discussions that indicate how
the social, economic and cultural systems were impacted by changes and how the people
from both communities demonstrate qualities of resilience, stability and flexibility in the
face of changes that were taking place around them.
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EXECUTIVE SUMMARY

Two community case studies were undertaken with attention given to the integrated and
interconnected impacts of climate change across various sectors. A holistic framework
was used that emphasizes the interconnections between the social, cultural and natural
systems. The purpose of the research is assess the future impacts of climate change and
the capacity for two First Nation communities in Saskatchewan to respond and adapt to
those impacts. Smither and Smit (2000) state that “the standard approach is rarely
connected to current experience of communities and usually does not relate to the actual
adaptive decision making process in communities.”

Both communities of James Smith and Shoal Lake are situated in the southern boreal
forest and historically depended on the regional ecological community of plants and
animals for their economic and survival needs. Through the discussions in the focus
groups, the Elders continually spoke of the connections between the natural environment
and their social, physical and spiritual well being. Their interaction with the land
moulded their traditional environmental knowledge and their social norms that create and
maintain healthy communities. The boreal forest, with its lakes, creeks, topography,
along with its flora and fauna, provided the array of health needs such as natural foods
and water, medicinal plants, aesthetics and spiritual grounding. It is true that the land
gave life to the people.

The Elders of James Smith and Shoal Lake said that the ancestors had forewarned their
people about the unfolding of environmental and socio-cultural changes. On the
environmental front, analysis of the Elders’ statements indicates that similar climatic
events had happened to both communities. Both communities experienced alternative
periods of flood and drought outside the variation considered normal in their territories.
The Elders, however, were not unfamiliar with climatic variations and trusted that the
flux was an expression of natural patterns and events that the people had to synchronize
with. Community systems remained fixed and people unchanged in the face of these
historic climatic disturbances. This tenacity to psychologically accept and prepare for
climatic fluctuations contributes to and demonstrates socio-cultural stability over the
course of their history.

The communities were also impacted by human induced changes to the environment.
The communities were more vulnerable to these changes and were indeed culturally
harmed by these practices because of their cultural and historic ties to the land. The
impact of Industrial activities in their territories was seen as major perturbations that
impacted their communities by disrupting balanced connections to the land and its flora
and fauna. The loss of pristine forests presaged shifts of consciousness and changing
lifestyles. On the socio-cultural level, both communities started experiencing changes in
climate and in people around the 1960’s. The communities started shifting away from
traditional modes of cohesion with the gradual adoption of non-traditional lifestyles that
made them susceptible to the erosion of traditional environmental knowledge. The
increased adoption of non-traditional lifestyles such as farming, waged labour and
increased dependency on outside sources of assistance undermined the communities’
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established social networks such as the cultural continuity from the old to the young. It is
inevitable that the communities would adopt contemporary modes of living to replace the
more traditional subsistence patterns such as hunting and trapping. Indeed, the people
adapted to modern conveniences such as vehicles, processed foods and all the luxuries of
modern housing. This process of material and cultural adaptation is the unseen and
unspoken background to the philosophical and psychological dimensions of change
discussed by the Elders.

The Elders from James Smith and Shoal Lake speak of strong philosophies and attitudes
that had certainly helped to maintain their communities’ equilibrium in the past. Personal
reflection for knowledge development and a spirit of cooperation contributed to strong
and flexible communities. On the personal level, the cultural promotion of traditional
knowledge creates aware individuals and at the collective level, social responsibility
promoted communal unity. The systemic philosophies and attitudes of the communities
allowed them degrees of manoeuvrability as they negotiated changes taking place around
them. The Elders from both communities believe that their people have also shown
inherent resilience in light of the changes they have experienced in their histories. Both
communities have largely recuperated from the impacts experienced from perturbations
such as climatic fluctuations and loss of traditional forests. The Elders believe that
psychological development is a prime factor for people to adapt to changing
environments. The Elders also spoke of what enables their people to adapt to future
events. Developing foresight through traditional means of knowing enhances the capacity
to predict how nature will ultimately unfold. This capacity to anticipate future scenarios
has the potential to help communities to plan for climate change and its potential impacts.

Overall, the Elders identify issues that constrain their communities’ abilities to plan for
and adapt to climate change. The James Smith Cree recognize their complicity in the
causes of climate change by their adoption of contemporary lifestyles. Cultural continuity
in both communities is a concern and Elders place strong emphasis that such continuity is
vital for the future of their youth. Both communities also experienced increases in
diabetes and other forms of ill health, which they attribute to the shift of diets from
natural foods to contemporary forms of processed foods. What community decisions are
made regarding the youth will determine the future capacity of both James Smith and
Shoal Lake to negotiate the future of climate change. At this juncture, there is urgent
need to link Elders with the youth as a way to ensure that cultural knowledge is
transmitted. They recognize that traditional environmental knowledge and survival
philosophies are default skills people will require in the event of modern crisis.
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1.0 Introduction

Identifying the impacts of climate change and capacity for adaptation in two
Saskatchewan First Nation communities builds on the solid foundation of a previous
research initiative on climate change s involving First Nations Elders. In 2004, members
of the research team assembled First Nation Elders from the 12 communities that
comprise the Prince Albert Grand Council in central/northern Saskatchewan to record
and assess their observations on climate change in their territories. (Ermine et al., 2005)
One of the intended outcomes of that initiative was to develop focused case studies as
determined by the information presented by the Elders. Two First Nation communities
represented at the meeting, the Shoal Lake and James Smith Cree Nations, identified
significant climate change concerns around impacts on water, forest ecosystems,
availability of culturally important plants, and livelihood activities. In view of these
evident changes, this paper examines the adaptive capacity and future vulnerability of
these two communities to changing environmental and resource conditions.

Many First Nations communities are undergoing significant social, economic and
political changes that have serious implications for social well being. While some
changes are certainly unprecedented, First Nation communities have faced social
transitions in the past and also continue to confront environmental and climatic changes
taking place in their territories. However, the climate change record, which is based
almost exclusively on technology and scientific documentation, has left serious gaps in
our understanding of the human responses to various climate and environmental changes.
As Smither and Smit (2000) state, “the standard approach is rarely connected to current
experience of communities and usually does not relate to the actual adaptive decision
making process in communities” (p. 392). The knowledge held by Elders regarding the
past experiences and responses, past successes and failures, can be accessed to broaden
our understanding of the human response these processes and their impacts on social
beings in contemporary contexts. The experience and knowledge of the Elders would aid
the historical understanding of social issues and may indeed create valuable inter-
generational and cross-cultural communication surrounding the environment and changes
thereof.

This paper is an examination of the impacts of climate change and capacity for adaptation
in two First Nations communities. First Nations Elders from the Communities of James
Smith and Shoal Lake met to discuss these issues in focus group sessions. This paper
explores the vulnerability of the two communities, through the perspective of the

Elders, to their exposure to climate and environmental changes. The paper presents the
responses and the findings from these Elder dialogues. Climate change and biophysical
research, through paleoclimate and paleovegetation data, also contributes valuable data to
provide the scientific perspective and backdrop to the community discussion. The
discussion proposes that additional research is required in socio-cultural responses to
climate change in order to develop a better understanding of the human response to
modern crisis.



1.1 The Scientific Evidence
Present Climate

The lands of the Shoal Lake and James Smith First Nations in east-central Saskatchewan
are contained within the Boreal Transition ecoregion:

The ecoregion is classified as having a subhumid low boreal ecoclimate. As part
of the dominantly deciduous boreal forest, it is characterized by a mix of forest
and farmland. It marks the southern limit of closed boreal forest and northern
advance of arable agriculture. A closed cover of tall, trembling aspen with
secondary quantities of balsam poplar, a thick understory of mixed herbs, and
tall shrubs is the predominant vegetation. White spruce and balsam fir are the
climax species, but are not well represented because of fires. Poorly drained
sites are usually covered with sedges, willow, some black spruce, and tamarack.
... The region also provides habitat for white-tailed deer, black bear, moose,
beaver, coyote, snowshoe hare, and cottontail.(Narrative Descriptions of
Terrestrial Ecozones and Ecoregions of Canada - http://www.ec.gc.ca/soer-
ree/English/Framework/NarDesc/canada_e.cfm)

The lands of the Shoal Lake First Nation also include the Pasquia Hills of the Boreal
Uplands ecoregion. These mid-boreal mixed coniferous and deciduous forest inlcudes
closed stands of trembling aspen and balsam poplar with white and black spruce, and
balsam fir. Poorly drained fens and bogs support tamarack and black spruce. Wildlife
includes moose, white-tailed deer, elk, black bear, timber wolf, lynx, snowshoe hare,
beaver, and muskrat.

The climate of the Boreal Transition ecoregion can be described using data for
temperature, precipitation and evapotranspiration from Prince Albert. For the baseline or
“normal” period of 1961-1990, the mean annual temperature was 1 ° C, ranging from
average temperatures of -20 ° C in January to 22 ° C in July. Seasonal, maximum,
minimum and extreme temperatures are plotted in Figure 1.



Temperature Profile: 4056240 Prince Albert A 1961-1990

2 et A Maximum Extreme
4ol a 1 [+ Mean Maximum
A Y Y —Mean Temp
30 A 4 [~ Mean Minimum
N v Minimum Extreme
20F 1
Average Temperature £C):-
10f 1 Jan-Mar = -15
Apr-0ct = 11

Nov-Dec = -12
Winter (DJF) = -17
- Spring (MAM) = 2
Summer (JJA) =16
1 Autumn (SON) =2
Annual =1

Temperature C)
|
2

~ Jan Feb Mar Apr May Jlﬁlﬂn J#I Aug Sep Oct Nov Dec
ont

Figure 1. Annual temperature profile for Prince Albert for the normal period 1961-1990
(source: Canadian Climate Scenarios Network - www.ccsn.ca).

Normal (1961-1990) monthly precipitation and evapotranspiration are plotted for Prince
Albert in Figure 2. The average annual precipitation for this period was 488 mm. Highest
precipitation is in June and July, however, during May through August
evapotranspiration exceeds precipitation such that on average a water deficit of 119 mm
accumulates in these months. Even more soil and surface water could be lost in these
warm months; thus there higher potential than actual evapotranspiration. During the rest
of the year, precipitation exceeds evapotranspiration generating a water surplus of 122
mm. As a result, the net annual water budget is nearly balanced, a condition that over the
long term supports trees and thus the Boreal Transition ecoregion occupies the ecotone
between the grassland of southern Saskatchewan and the boreal forest to the north. In
drought years, such as 1961 and 1988, there can be a significant water deficit creating
stress for the forest vegetation and aquatic ecosystems.
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Figure 2. Monthly water balance for Prince Albert for the normal period 1961-1990
(source: Canadian Climate Scenarios Network - www.ccsn.ca).

Paleoclimate

Data for a 30 year period like 1961-90 gives a snapshot of the recent climate; however,
climate is always changing. A longer perspective places the current climate in a historical
context and gives an indication of the range of climate conditions that have occurred in
the past and could reoccur in the future. Rates of climate change and the range of
variability is known from the study of geological and biological archives that preserve a
measurable response to climate fluctuations. In Saskatchewan, evidence of variations in
climate over the past several millennia is preserved in fossil plant pollen (with the
migration of the boundary between grassland and forest), other organisms stored in lake
sediments (reflecting fluctuations in the level and salinity of lakes), terrestrial sediments
(for example, recording intervals of sand dune activity and stability), and variation in the
growth of trees as soil moisture fluctuates from year to year (Sauchyn and Velez, In
press).

The paleoclimate record in Figure 3 was reconstructed from tree rings collected at two
sites in Prince Albert National Park, Boundary Bog and Heart Lakes, and from Patterson
Peninsula on the shores of Lac La Ronge. The spruce trees growing at these sites respond
to summer precipitation such that tree-ring widths are correlated with precipitation data
and indices of drought. In this case, the standardized tree-ring data are correlated with the
Palmer Drought Severity Index (PDSI) for the summer months of June to August. The
ring-width measurements were standardized by removing trends in the data related to the
age of the tree (annual rings get smaller as trees get older) and by expressing ring width
as an index with an average value of one.

Some trees in the southern boreal forest approach 300 years in age, but there are
relatively few of these old trees, because fire is frequent. With our tree-ring data, we were
able to produce a reliable reconstruction of the PDSI back to 1829, by calibrating the



tree-ring data using weather records from Prince Albert. In Figure 3, the dry years
(negative PDSI) are shown in red, and years with above average summer moisture
(positive PDSI) are shown in blue. This tree-ring record shows the dry years of the 1980s
and 1930s which are known from the weather records and the experiences of local
residents. However these recent dry spells are not the worst droughts for the past two
centuries. The tree-rings indicate that the climate of the Prince Alberta area was drier
prior to the settlement of the region by Europeans and the direct observation of climate.

The most severe drought in the tree-ring record is in 1868-69 when the PDSI fell to about
—2.4. These were two very dry years; however, a long drought can have greater
consequences than a shorter severe drought. Prolonged droughts tend to have serious
impacts on ecosystems and people because there is a sustained drop in the surface and
soil water balance eventually exceeding the capacity for ecosystems and communities to
cope with a lack of water. The most sustained drought since 1829 was in the first 23
years, 1829-1851, when only two years had a positive PDSI. Perhaps the worst drought,
however, was during 1883 to 1893 when negative PDSI was both sustained and relatively
severe (— 1 to -2). This drought likely had serious consequences for the ecosystems and
communities in the Prince Albert region such that it may be part of the oral history or at
least reflected in the adaptive strategies among the aboriginal people.

1840 1860 1880 1900 1920 1940 1960 1980 2000

Figure 3. Summer (JJA) Palmer Drought Severity Index, Prince Alberta, 1829-1997. Dry
years (negative PDSI) are shown in red, and years with above average summer moisture
(positive PDSI) are shown in blue. (Source: D. Sauchyn, unpublished data)



Future Climate

The paleoclimate data indicate that aboriginal people were exposed to a greater range of
moisture conditions than the EuroCanadians who came to this region mostly in the 20"
century. This natural variability almost certainly will be exceeded in the 21* century as
the result of global warming. With the human modification of earth’s atmosphere and
global carbon cycle, a significant warming trend is now superimposed on the natural
cycles. Climate scientists are able simulate this global warming only by driving global
climate models (GCMs) with increased concentrations of atmospheric green house gases.
There are various GCMs and future concentrations of greenhouse gases must be
estimated from emission scenarios. Therefore for various combinations of GCMs and
emission (SRES) scenarios, there is a range of plausible future climates.

Figure 4 is a scatterplot of scenarios of annual changes in temperature and precipitation
for the 2050s (2040-69) at Prince Albert. While there is a range of projections, all models
suggest higher temperatures, from 2 to 6 degrees higher. Similarly there is a wide range
of precipitation forecasts, but only one of the 31 scenarios shows decreased precipitation.
Thus the global climate models project increased precipitation and temperature with
median increases of about 3 degrees and 10%. This represents a significant increase in
temperature but modest increase in precipitation and therefore the net result is very likely
will be generally drier conditions in summer as more water is lost from soils, lake and
wetlands by evapotranspiration during a longer warmer summer.
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Figure 4. A scatterplot of SRES scenarios of annual temperature and precipitation change
for the 2050s (2040-69) at Prince Albert, Saskatchewan; Temperature units are degrees
Celsius and precipitation units are percent of 1961-1990. (Source: Canadian Climate

Scenarios Network - www.ccsn.ca)

One of the climate change scenarios in Figure 4 is from the version 2 of the Canadian
GCM and SRES emission scenario A21. The changes in temperature and precipitation
projected by CGCM2 A21 plot near the center of the scatter of climate change scenarios.
The changes in temperature projected for all of Canada by CGCM2 A21 are mapped in
Figure 5. This map shows the largest increases in temperature are expected for northern
Canada. The next largest amount of warming is projected for the southern and central
Prairie Provinces. Thus is map indicates that the James Smith and Shoal Lake First
Nations can expected 21°*' century climate warming that is typical or above average
compared to the rest of Canada. This map depicts only the exposure of this region to
climate change. The ecosystems and communities are particularly sensitive to this change
in climate given the transitional nature of ecoregion (Boreal Transition) and the

vulnerability of aboriginal communities are described in this report.
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Figure 5. A map of increases in temperature from 1961-90 to the 2050s (2049-60) as
projected by CGCM2 A21. (Source: Canadian Climate Scenarios Network -
WWW.ccsn.ca).

Paleovegetation

Both instrumental records and global climate models suggest that there will be changes in
several climate variables throughout the different ecoregions of Saskatchewan in the
future as global warming is enhanced. Vegetation will respond to these changes in
climate, with shifting ecoregion distributions and boundaries (Seppéd & Birks 2001 and
2002, Seppa et al. 2004). These ecoregion changes will be accompanied by changes in
individual species distributions. Predicted effects of the changes in a number of climate
variables include a northward shift of the grassland-aspen parkland-southern boreal forest
transition zone in response to climate warming caused by increased levels of greenhouse
gases (MacDonald ef al. 1998). To fully understand how the vegetation will change in
response to future climate change it is essential to examine how vegetation has responded
to changes in climate in the past. Using pollen grains and spores preserved in lake
sediments over time, it is possible to determine the distributions of plant species and
vegetation types that existed in a particular area at different times in the past (e.g.
Bartlein & Webb 1985; Huntley & Prentice 1988; Guiot ef al. 1989; Bartlein & Whitlock
1993; Guiot ef al. 1993; Seppa & Birks 2001 and 2002). The shapes and surface features
of pollen grains and spores are unique for different types of plants, and therefore the
types and abundances of fossil pollen grains and spores indicate the vegetation present
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