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Isn’t it strange that the
word “Law” has been
imprisoned in the word
“Flaw””? A flaw, | am
told, is thus Justice in
its most deceptive
form: Law having been
in bed with Fear’s
shadow for so long that
it has assimilated its

Julius Antonio Grippo






Isn’t it strange that the word “Law” has been imprisoned in the word “Flaw”? A flaw, |
am told, is thus Justice in its most deceptive form: Law having been in bed with
Fear’s shadow for so long that it has assimilated its insidious “F”. Law was once the
harbinger of progress, the epitome of morality, liberty’s mirror. Today, any who dare
glance into the shattered mirror of Law are met with a darkness so profound that
they may confuse it with an abyss. However, those who stare into the darkness long
enough can quickly feel their pupils dilate: an entire world, once grim and invisible,
now revealed to them. It is by confronting the realities of this world, by uncovering its
hidden structures, that we can begin to understand how far it has plummeted and
how deeply flawed it truly is. Therefore, whoever begins to pick up the pieces of
liberty’s mirror to build it anew must see to it that Fear has relinquished its grasp on

Law and its surrounding spheres. In fact, a rule by Fear has nothing to do with Law or

Justice and everything to do with greed and despotism.

Julius Antonio Grippo is a first-year Law student attending McGill's Law Faculty. He
received a DEC in May of 2022 after completing a two-year Honours Social Science
program at Collégial International Sainte-Anne with a concentration in Individual,
Law and Society. His main interests revolve around Law, Philosophy & Politics. Julius
would like to later pursue a career in prosecution, where he hopes to aid survivors of

sexual violence.
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The Politics of Law in Quebec

The Separation of Powers and the Independence of the Judiciary

“To be a monster is to be a hybrid signal, a lighthouse: both shelter and warning at once”

Ocean Vuong, “On Earth We're Briefly Gorgeous”

Abstract

Under the Coalition Avenir Québec (CAQ) government, the notwithstanding clause has been repeatedly invoked
to bypass the judiciary power’s capacity for legal review. Functions belonging to the judiciary, such as the
determining of qualifications for judges, are also now being reclaimed by Justice Minister Simon Jolin-Barrette, as
an already fusional executive and legislative power permits him to pass legislation that goes against the
recommendations placed on the executive branch by the courts. The present research finds that it seems that
Government is consummating power to increase the reach of the executive, as it is progressively holding Quebec’s
three-headed beast on an increasingly short leash. As time progresses, it seems that the government will
domesticate the beast, as it becomes its play toy that bends to its caprice. Even though this might not be M. Jolin-
Barrette’s intention, there is no denying that his actions can subject Quebec society to a Hobbesian organization
of State.

Keywords: Separation of Powers, Hobbes, Philosophy, Law, Quebec.

Sous le gouvernement de la CAQ (Coalition Avenir Québec), la clause dérogatoire a été invoquée a plusieurs
reprises pour contourner la capacité de révision du pouvoir judiciaire. Des fonctions appartenant au pouvoir
judiciaire, telles que la détermination des qualifications des juges, sont aussi maintenant réclamées par le ministre
de la Justice Simon Jolin-Barrette. En effet, un pouvoir exécutif et |égislatif déja fusionnel lui permet d'adopter des
lois qui vont a I'encontre des recommandations imposées au pouvoir exécutif par les tribunaux. Ainsi, la présente
recherche constate qu'il semble que le gouvernement consomme du pouvoir dans le but d'accroitre la portée du
pouvoir exécutif, tout en tenant progressivement la béte a trois tétes du Québec en laisse de plus en plus courte.
Au fur et a mesure que le temps passe, il semble que le gouvernement va domestiquer la béte, en la transformant
en son jouet qui se plie a ses caprices. Méme si ce n'est pas l'intention de M. Jolin-Barrette, on ne peut nier que ses

actions peuvent soumettre la société québécoise a une organisation hobbesienne de I'Etat.



The Separation of Powers: Liberty’s Mirror

In The Spirit of the Laws, Montesquieu (1748) argues that freedom finds its vitality exclusively when present
within a moderate State, which he suggests consists of a government where “power must check power by the
arrangement of things” sothat power cannot be abused by the caprice of a despot (p.155). In fact, he proposes
that when the executive, legislative and judiciary powers are distinctly separate within the State, “liberty will
appear thereas ina mirror”; the State thus beingthe very reflection, or embodiment, of what freedom both
represents and promotes (p.157). For a principle so fundamental to the core of human nature, it is worrying that,
to this day, in many western democracies, there is dispute within the three-body system, where none of the
distinguished entities can agree on what this principle requires, and how its objectives can be met (Magill, 2000,

p.1129).

Moreover, thereis a distinctionto be made between the “separation of functions” and the “balance of power.” In
fact, function separationrelates directly tothe art of distinctly separating the three main governmental powers,
whilst theidea of balance of power ratherrelates to the need toaccord sufficient power to the three branches to
assure that they can mutually check themselves (Brookes & Wheare, 2017, p.54). The attribution of competencies
to the diverse branches thus composes this equilibrium, where consummation, or reclamation of a branch’s
competencies by any of the two other powers consequently destabilizes the distribution of power within a State

(Steytler, 2005, p.277).

Theidea of the consignment of diverse powers within a same body of government finds its origins in Greek
philosophical thought. When referringto Socrates, however, one can look no further thanthe Socrates presented
to us through the dialogues of Plato. Socrates never explicitly stresses theimportance of the judiciary’s
independence, though hedoes lay an important philosophical base for Plato to later develop on. In fact, Kraut
(1987) offers a different perspective from what the majority of scholars first understand in Crito & The Apology.
Heargues that Socrates does not promote blind obedience to laws, asthe latter rather claims that theinteraction
between legislators that make the laws and ajudge’s duty to uphold them can create an environment propitious
tothe reinforcement of immorality and muddled justice (p.11). However, in Crito, Socrates alsointroduces the Rule
of Law, a concept that echoesin tune with the very ideas that motivate the separation of powers. Infact, sucha
concept asserts that politicians and citizens alike areall subject tothe same laws and that, in consequence, Law
itself becomes inescapable even from the very people that create it (Stephens, 1985, p.5). Thus, Socrates
exemplifies the power held by Law as wellas how governments can pollute suchjustice, though they cannot

escape it so long as the Rule of Law governs the State and its courts.

Based onSocrates’ conception of the Rule of Law, Plato (1859) further argues that “where the law is subject to

some other authority and has none of its own, the collapse of the state[...] is notfaroff; but if law is the master of
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the government and the government is its slave, then the situation is full of promise” (p.60).

Plato thus begins to introduce the idea that the judiciary’s independence is fundamental to the maintaining of
democracy, as he also proposes a model of the balance of powers where the Law is custodian of freedom and a

guard against tyranny. Moreover,

Domanski (2003) further argues that the theoretical foundation of the separation of powers that govern
western constitutions is often mistakenly attributed to Montesquieu and Locke, as it is rather Plato that
proposes that all spheres of government must operate within their own functions so that they do not endanger

the integrity of other spheres (p.76).

As Plato was the student of Socrates, Aristotle became the student of Plato. As Socrates’ ideologies echo
through the ensuing generations, it is undeniable that, although their philosophies are perceptively different,
they inherently share certain commonalities in the subjects they discuss. In fact, Aristotle also greatly studied
the Rule of Law, in addition to the creation of a system free of tyranny. He develops on the idea of
demagoguery proposed by Plato, as he further couples such an idea with the independence of the magistrature.
He argues that “in democracies where the laws are not sovereign, demagogues spring up [...], for where the
laws do not govern, there is no constitution” (Aristotle, 350 B.C.E, p.305). And so, a new concept now becomes
fundamental to one’s understanding of the judiciary’s independence: the use of one’s oratory to rule in an
undemocratic way, where the demagogue deceptively consummates power, all whilst continuing to rally
popular support. Today, this new-age despotism is attained through the wielding of populism’s exponential rise
and the mobilization of democracy’s rhetoric (Keane, 2020, p.14). Aristotle is also one of the first philosophers
to name the specific powers that were to be separated, beyond simply resorting to the idea of a moderate State.
He separated the functions between “deliberative”, “magisterial’ and “judicial”, which relates to the
contemporary conception of legislative, executive and judicial roles of government (Glassman, 2016, p.3).
Gilchrist (2018) however notes that the Greek conception of the moderate State is a direct reflection of the
democracy of the time. In fact, despite this promotion of the powers’ separation, these distinguished powers
were still held by the same assembly in Athens, where Archons, for example, were both executive officers and
judges (p.290). Thus, although the Greeks preached a separation of powers, this separation clearly lacked any
conception of autonomy, and by extension, the very idea of a balance of power. As the feudal system then rose
in the Middle Ages, power knew an important era of concentration (Astarita, 2021, p.99). Aquinas witnessed
first-hand the dangers that ensued when the organization of government enabled an abuse of power. In
consequence, he reintroduced the idea of limited government, which he inherited from Aristotle. However, they
diverge as to the purpose of this limitation of the government’s power. In fact, Aristotle rather argued that a

mixed, or limited government, will balance out the variety of classes in Athens to produce political stability,



while Aquinas rather argued that this limitation would assure that the governed is ruled by Law and thus

regulated by an “ordinance of reason” (Rhonheimer, 2019, p.446).

However, it is important to note that Aquinas still believes in the ruling by a single authority, a monarch that he

says should resemble God as much as humanly possible (p.449). Aquinas thus does not advocate a Rule of Law,

but rather a rule by law.

During the era of enlightenment, Locke and Montesquieu dominated the philosophical space, as they
introduced a modern conception of power separation. In fact, in Locke’s Second Treatise of Government, he
argues that Lockean constitutions must have substantive goals that “check” and “balance” unitary executive
power especially, as well as the other separate branches of government (Jenkins, 2011, p.545). Locke’s
approach to the separation of powers is characterized as dualistic, as he focuses specifically on the
consequences of the executive power’s undermining of the legislative branch, which he judges is tantamount to
an attempt to wield absolute power, further voiding the common good since too much faith is placed in the
hands of arbitrary power. Another fundamental part of Locke’s theory is his conception of the King’s
prerogative, where the executive power can be vested, under exceptional circumstances, with the powers to
reintroduce political stability. These acts must however be legitimate within their own contextual settings, as

any illegitimate use of extraneous power that ultimately undermines the legal regime is not a use of the

constitutional prerogative, but rather directly of tyranny (Casson, 2008, p.948).

However, although Montesquieu and Locke’s theories both undermine the influence of the judiciary in
balancing the powers, under John Adams, the judiciary lost its inferior role and officially became perceived as a
power in itself, capable of regulating both the executive and legislative branches all whilst remaining
autonomous (Kurland, 1986, p.595). Adams laid the groundwork for the American Constitution’s article
concerning the independence of the judiciary, which implicitly accords a capacity for judicial review. In fact,
judicial review is the ultimate demonstration of the judiciary’s independence, as it enables the courts with a
constitutional veto of legislative and executive acts that are in violation of the constitution (Gerber, 2007, p.29).
It is important to note that many of the aforementioned thinkers suggest that human nature is inherently
political or social, which contrasts directly with Machiavelli’s conception of humanity that rather relates to
aggression, power and acquisition (Berridge, 2001, p.544). Machiavelli still however argued that mixed regimes
were to be sought out, as such regimes, when observing their historical success, delay Polybius’ cycle of
constitutional decline (Calabresi, Berghausen & Albertson, 2012, p.531). Despite this separation of powers
however, Machiavelli does not advocate a balance of power, and rather argues that order is best found when

power is concentrated.
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HomoHominiLupus

Hobbes further diverges from the shared conception of human nature by the latter philosophers, as he
rather argues that humans that are not subject to an absolutist government will eventually degenerate into
a natural state of anarchy. In fact, he claims that the various powers of the State are “indivisible”,
“incommunicable”, and “inseparable” (Waldron, 2020, p.449). In Hobbes’ Leviathan, he thus proposes that
peace imposed through the will of a supreme power is the only way one can free humanity from their innate
curse of anarchy and perpetual war (Zuckert, 2001, p.232). Hobbes then believes that “a kingdom divided in
itself cannot stand”, thus directly opposing any proposition of balance or division of powers (Hobbes, 1651,
p.112). And so, from a Hobbesian perspective, the judiciary’s role is to simply interpret the Law imposed by
the supreme power, as Judges, for example, must conform to the intentions of the sovereign when
interpreting the Law (Campagna, 2000, p.500). The Leviathan has thus murdered the three-headed beast,

as the former triad of powers becomes subservient to both his rule and caprice.

Liberty is in the Eye of the Beholder

Any debate around a need for a separation of powers and judicial review through power balance is
underpinned by a need to protect freedom. However, freedom in itself has been widely contested amongst
philosophers and judicial members alike. Although this paper will not delve into the individual conceptions
of freedom promoted by diverse thinkers, it will draw a general outline as to what scholars understand of
freedom and its link to the balance of power and Law. Allan (2013) argues that Law is the people’s armour
against arbitrary power (p.2). It is thus important to not perceive the Rule of Law as simply “the law applies
to everyone”, but rather to perceive it as a system that guarantees each person’s autonomy and
independence without yield. In an 1864 speech in Baltimore, Abraham Lincoln claimed that, when speaking
of freedom, “in using the same word, we do not mean the same thing” (Leoni, 2012, p.26). And so, if freedom
dissociates itself from a universal definition, and individuals begin to perceive it through the lens of their
own experiences, we lose the very essence of freedom. In this respect, freedom belongs to the common
good, and no one person should be able to mould it to serve them solely. This paper will thus characterize
freedom as freedom promised within a State’s constitution that usually enables citizens with inalienable
rights that protect them from oppression from others and guarantee their security. In the Western World,
one can quickly forget the value of freedom, and by extension, the importance of safeguarding what
protects the very structure upon which our freedom is built on. As Nietzsche (1889) would claim in regard to
freedom, “the worth of a thing lies sometimes not in what one attains with it, but in what one pays for it,

what it costs [them]” (p.64).



The Beast with Three Heads

Waldron (2020) separates the three powers and their functions. In fact, although each State and their
constitutions warrant a specific type of function separation, general roles can be attributed to the different
branches of State that encompass a large set of constitutions. The Legislative branch’s competencies relate
to law-making and representation, while the executive branch carries out and enforces laws introduced by the
legislature. The Judiciary rather finds its power in its own independence and autonomy, as its capacity for
legal review makes them custodians of democracy (pp.448-449). Their powers also include the interpretation
and application of the Law, although the latter power is what the current paper is more so interested in. In fact,
it is these specific “task” separations that ensure that no one person or entity can subject a people to tyranny.
Thus, a perceptively banal, or convenient assumption of a role by a branch whose ascribed competencies do
not include such role marks a degeneration to Leviathan-like powers. Although Hobbesian politics promote
such degeneration through a simple cost-benefit analysis between freedom and security, the constitutions
that many western democracies are built on perceive the ascension of an individual with Leviathan-like
powers as their ultimate antithesis. Adams et al. 2001), claim that American constitutionalism, for example, is
heavily rooted in the history of oppression from the metropole, where Americans, following the revolution,
vowed to never mirror the tyrannous monarchial powers found in Europe (p.5). The separation of powers
through the adoption of a revolutionary constitution thus became the embodiment of the former North

American colony’s independence from its British colonizer.

Quebec’s Separation of Powers

Quebec’s political system is comprised of a soft power separation between executive and legislative powers.
In fact, the executive branch is composed of the premier as well as their ministers. These ministers are also
members of the national assembly, which thus creates a direct bridge between the two powers. The judiciary
power remains independent from the other two powers, as Quebec’s court has a capacity for legal
recommendation and review and is also charged with the application and interpretation of the Law

(Assemblée Nationale du Québec, 2009, par.1-20).

The Exception Becomes the Rule

Over recent years, under the Coalition Avenir Québec Government (CAQ), the separation of powers has come
back up for debate, as Simon Jolin-Barrette has progressively inserted himself into the judiciary branch. The
present research will discuss the major two instances under which this blurring of power separation took place
and will link such incidents back to fundamental Law and Philosophy principles. The current research thus has

as objective the in-depth analysis of Quebec’s current power separation, as well as the determining of whether
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Quebec democracy is currently under attack by its own government. Since M. Jolin-Barrette’s initiatives
relate to sexual violence courts, the present research also attempts to discuss the need for these courts in

Quebec and whether an insertion into the judiciary branch is truly necessary if wanting to promote change

efficiently within the Quebec court system.

Research Methodology

Secondary-Source Analysis

In the context of the current research, secondary data will be fundamental to the elaboration of conclusive
data. In fact, at first, the research attempted to interpret primary data and use this in junction with secondary
data. However, the primary data presented was too scarce to draw any conclusive and recurring patterns. In
consequence, the primary data collection tool had to significantly be modified. In fact, the present research
reviewed a large number of newspaper articles that followed the progression of both Bill 96 and Bill 92, as the
bills were followed through the legislative process as well as through the process of judicial review under the
Quebec Superior Court. The large set of news reportings on such subjects thus logically best compliments
the intent of the research. Of course, in the articles themselves, some news companies interviewed the actors
directly involved in the dispute amongst powers, interviews that were as well used to compliment the
findings of secondary data, without being the core of the research itself. The news articles were mainly taken
from CBC News, Radio-Canada, LaPresse, CTV News and Le Devoir, thus including both francophone and

anglophone accounts of a same event.

A large part of the present study also traces the very idea of the separation of powers through historical
philosophical thought. In fact, the research paper finding an important base in political and legal theory
permits the current study to cement itself into the reality of social science. Without this, the paper would
have no infrastructure to develop on: it is its very core. For the most part, political theory is taken from
political philosophers themselves, as the interpretation of their theories is undergone by the researcher and

then is contrasted and compared with other scholars’ interpretation of such theories.

Interviews

The sampling process for interviewing was mainly through snowball sampling. In fact, once in direct contact with
the assistant chief prosecutor at the DPCP emails were sent out to referrals by the latter. These referrals would
then also refer the participation email to other prosecutors and defense attorneys. The email and question
sample can be found in Appendix A. The sample questions served as a guide throughout the interview process,

as they also helped the interviewees prepare themselves for a certain set of questions so that they were not to



be blindsided. Also, two sets of questions were developed, one more objective than the other, thus adapting to
the role and permissions of both defense attorneys and prosecutors of the crown. Twenty (20) emails were
sent out through snowballing to practitioners of the Law. A total of six (6) answers were received, three (3) of

them accepting to participate in the interview process: two (2) crown prosecutors and one (1) defense
attorney. The three other answers, although answers to the negative, still decided to provide secondary data
concerning the separation of powers and Quebec’s new sexual violence courts. Out of the three individuals
that accepted the interview, the defense attorney became unavailable, and the assistant prosecutor in chief
became a judge. The defense attorney never participated in the interview, though the former assistant chief
prosecutor did undergo the interview process and had to later invoke a clause from the consent form to
revoke the information they provided due to their new position as judge. One interview, approximately 40

minutes long, was thus conducted with a prosecutor in the domestic violence team at the DPCP at the Palais

de Justice office. The interview took place over videoconference and respected all ethical procedures.

Ten (10) emails were sent out to politicians, and only two responded with a negative answer. The present

research thus had to be modified to focus more specifically on secondary-source analysis, where it would use

the conducted interview as a complement to the secondary data.

Results
Bill 96

Under Bill 96 (2022), “an act respecting French, the official and common language of Quebec”, Justice
Minister Simon Jolin-Barrette has introduced legislation that would strengthen the Bill 101 language laws
already set in place since 1977. It introduced important amendments and changes to every realm of the
Quebec citizen’s life, from education and the workplace to law. This paper is however axed on the judiciary
changes Bill 96 attempts to enact. In fact, in December of 2021, the Justice Minister proposed an amendment
to the Bill that would remove bilingual requirements for both the courts and its judges, thus claiming that a
purely francophone judge with more qualifications than a bilingual judge should be favoured in the
nomination process (The Canadian Press, 2022, par.13). Minister Jolin-Barette maintains that it is within his
executive functions to set out the requirements for the Judges of the land, while Chief Justice Lucie Rondeau
rather claims that the Minister’s executive role is simply to nominate the judges, not decide what is needed for

her courts (CBC News, 2022, par.D).

According to Giroux (2022), the bill was thus brought before the Superior Court of Quebec, where it decided,
in February, that the justice minister “has no discretionary power as to the content of the selection notice

to be published. His role is limited to asking the secretary to launch the competition” (par.6). Justice Immer
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describes the minister’s attempt to overreach as “ultra vires exceeding his powers and illegal” (par.5). Despite

the Superior

Court’s deeming of the Justice Minister’s action as out of place, Jolin-Barrette felt no need to challenge the
judgment, as the powers he currently holds permits him to introduce the removal of bilingualism through
other means. Using the legislative route, the minister can amend Bill 96 and modify the regulation that
surrounds the selection of the court of Quebec judges. This will thus also amend the Courts of Justice Act, as
the Legault government continues to maintain that bilingualism is a systematic barrier for francophones in

Quebec that aspire to become judges (The Canadian Press, 2022, par.9).

The bill passed on May 24th, 2022, contains explanatory notes explaining its purpose in relation to the
judiciary: “the bill introduces various measures to reinforce French as the language of legislation and
justice” (p.2). Clause 12 reinforces the French language in the courts by leaving any requirement of

bilingualism to the Justice Minister’s own discretion:

“A person to be appointed to the office of judge shall not be required to have knowledge or a specific level of
knowledge of a language other than the official language unless the Minister of Justice and the Minister of
the French Language consider that the exercise of that office requires such knowledge and that all

reasonable means have been taken to avoid imposing such a requirement” (p.9).

Under this clause, Simon Jolin-Barette is the sole individual that can determine the bilingual requirement for
judges, stripping this competency from the judiciary power, without the courts being able to defend itself in

any shape or form.

Bill 92

In response to claims that sexual assault survivors are systemically silenced by the judiciary system in
Quebec, legislators have decided to adopt a new bill that would create a specialized tribunal within the Court
of Quebec to treat crimes of a sexual nature (Bill 92, 2021). According to Sioui (2021), the honourable Lucie
Rondeau, although cognizant of the need to “rebuild confidence” in the judiciary system, opposes the
involvement of the political in the judiciary branch, thus also directly opposing Bill 92 (par.3). She claims that
this involvement surpasses simple discomfort, as it rather demonstrates a cataclysmic shift in the
perceptions of power balance in the province (par.2). The Chief Justice was, in fact, not even present by the
government to the two-day consultation they undertook in October of 2021 due to this intense clash of

perspectives on power separations and the role of the fusional powers in Quebec (Jocelyne, 2021, par.3).



However, despite strong opposition from the judiciary branch, in November of 2021, Quebec legislators voted
unanimously to pass the bill, and, by extension, officially create the courts and begin the pilot projects
(Sabrina, 2021, par. 6). Despite the actions undertaken by the executive and legislative branches to improve
the judicial system’s handling of sexual assault survivors, the honourable Rondeau decided to undertake

reform on her own end of the judiciary branch to enact this change, rather than put her faith in politicians.

She thus decided to create a division of “Accusations in a domestic and sexual context”, dubbed ACCES in
French (Accusations en contexte conjugal et sexuel). ACCES regroups dossiers of domestic and sexual

violence together to ensure cohesiveness of handling by prosecutors and creates a better liaison system

between the court and its social and judicial workers to better assist victims (Radio-Canada, 2021, par.12).

Interview with Me Crown Prosecutor

In reference to the consent form, the interviewed crown prosecutor accepted that their name be blurred out
or altered in the context of the current research paper. Me Crown Prosecutor prefaced many of their

statements with a reminder that their views and opinions do not represent those of the entirety of the DPCP,
as they also showed reasonable constraint as to the subjective information that they communicated with the

researcher due to their quasi-judiciary role.

Me Crown Prosecutor’s experience over that past year and a half has been within the teams specialized in
domestic violence at Montreal’s Palais de Justice. They have been practicing Law for more than a decade and
have thus gained immense experience in various domains of the Law. As they now specialize in domestic
violence cases, and that domestic violence often can comprise sexual violence as well, according to the
interviewee, they are very knowledgeable about the inner workings of the Law, as well as the places where it
falls short. In the context of this research, it is vital that the current state of the legal system is understood
and evaluated from this perspective, as this would further enable the determination of whether the use of the
non-withstanding clause is justifiable, and if the introduced bills remain constitutional once an Oakes test is

passed.

Since 2018, the persons included in the legal definition of a “domestic”, or intimate couple was widened to
include a larger array of cases. In fact, according to the interviewee, two individuals that meet on a dating site
and speak for two weeks, for example, are perceived by the Law as an intimate couple, thus falling under the
department of prosecutors that treat domestic violence. There has thus been an increased number of cases
given to the domestic violence team since 2018, as the interviewee however notes that it works closely with
the sexual violence teams, and this, to the best of their ability. Me Crown Prosecutor also explains that
although they routinely meet with victims throughout the judiciary process, there are also social services

present at the Palais de Justice for victims, such as Coté Cour and the Centres d'aide aux victimes d'actes
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criminels (CAVAC), depending on the district. However, the interviewee does note that the services vary
drastically between districts. In some cases, prosecutors do not separate into specific teams of specialty

but rather are attributed to a large number of cases pertaining to diverse areas of criminal law.

There is thus a lack of harmony, or conformity in the services offered to the victims between districts that
requires reconciliation. Me Crown Prosecutor also states that this is where the Law is lacking most, as a

uniformization of practices is severely needed. They assert that currently, in the province of Quebec,

Montreal can serve as a sufficient role model for what the courts require.

Concerning the court’s understanding of the psychological bearings of sexual assault, domestic violence
and trauma, Me Crown Prosecutor understands the impact this has on victims, as they routinely cite the
cycle of violence throughout the interview. They claim that since their introduction to the legal practices,
they have noticed an increased understanding of the psychology of trauma through the court’s
jurisprudence. They also reference workshops and trainings offered to the prosecutors to increase their

knowledge on such subject matters; subject matters that are ever-changing even in the realm of

psychology.

On the separation of powers, the interviewee remarked that they may not enter into a political debate,
though they do personally believe that there must be distance between both the judiciary power and
politics. They argue that currently, in Montreal, the reform proposed by the Minister of Justice regarding
sexual assault tribunals is not needed, since what he proposes is already in place in the Montreal district. As
for a uniformization of victim treatment among the province and bilingualism, they claim that these are, in
fact, important issues, but that it should be the judiciary that undertakes this reform on a district-specific
basis. Also, Me Crown Prosecutor claims that since Quebec falls under Common Law, change is most easily
notic;ed and influenceable when found within the jurisprudence. Once more, they place the seeds of change
in the judiciary’s soil. They thus do not think that change is not needed within the system. They rather
acknowledge that things take time, as their own experience with the Law demonstrates that it is, in fact,

changing.

Discussion

Interpretation

The aforementioned results demonstrate a trend by the fusional powers of the executive and legislative

branches to insert themselves into the judiciary power, under the direction of Justice Minister Simon Jolin-



Barrette. This gambles the very independence of the magistrature, as M. Jolin-Barrette seems to be
engaged in a game of tug-of-war with Chief Justice Lucie Rondeau. It is clear that, compared to Quebec’s
history with the separation of powers, the already fusional power seems to yearn for a consummation of
the judiciary that would free the Leviathan from amber, as it has the potential to seriously dismantle, or
hold hostage Quebec democracy. As discussed above, Locke has a dualistic approach to the separation of
powers. He however warns that any “attempt by the executive to undermine the legislature’s
independence or oversight” reflect a thirst for absolute power (Jenkins, 2011, p.545). As such, even from
the pure standpoint of Quebec’s legislative and executive branches’ overlapping, the power wielded by the
executive branch is already to be requestioned. As presented in the results above, although the judiciary
power decided that it is beyond M. Jolin-Barrette’s competencies to remove bilingual language
requirements for Quebec judges, this, in no way, had any impact on whether or not the Justice Minister
would enforce it through the legislature. As such, Quebec seems to place itself in a strange model of power
separation. In fact, since the judiciary remains the only power that has a legitimate check on the executive-
legislative function fusion, it should follow a model similar to that of John Adams where its capacity for
judicial review trumps all. However, due to the notwithstanding clause, much legislation can bypass judicial
purview for half a decade, where the clause can then be invoked once more to avoid judicial review
(Rousseau & C6té, 2017, p.391. This undermines the influence of the judiciary, rendering it significantly
less powerful than the other branches of government. This model is favoured by Locke and Montesquieu.
However, the connection of the executive branch to the legislature directly opposes both the latter
philosopher’s dualism in regard to the separation of powers, as power clearly knows a form of unification.
Thus, as demonstrated in the results, M. Jolin-Barette can use his executive power to overreach into the

powers of the judiciary. Once the judiciary used its power to deem unwarranted such overreach, M. Jolin-

Barette simply used his connection to the legislative branch to introduce it through the legislature.

Through Me Crown Prosecutor’s interview, the patience that comes with the democratic process is clearly
expressed. They acknowledge that change is needed, but also understand that these changes take time.
The intervention of the softly linked powers thus expedites the process, but at the very detriment of the

result itself. It is rather important to continue the training of legal professionals and ensure its

intersectionality with other sciences, such as psychology, as proposed by the interviewee.

Implications

These findings serve as a warning as to how the current organization of powers within Quebec consigns
dangerous amounts of power to the fusional executive-legislative branch in Quebec. In fact, the CAQ

government seems to abuse the notwithstanding clause to advance its own agenda, demonstrating a certain
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impatience towards the democratic process. The current actions of the CAQ government will forever
alter the power structure within Quebec, thus creating a potential for the supplanting of Quebec’s
democratic tradition by a despotic force. Unfortunately, no extensive research has been conducted
concerning Quebec’s power separation and its evolution, although the current research does open a
discussion surrounding such issues. Resnick (1987) expands on Montesquieu’s theory and applies it
partly to the province of Quebec. It is however evident that the current political state is far different
than the one present in the 1980s, as the researcher seemingly suggests that Quebec society finds
influence in Marxism and attempted to mimic an American-type system in the context of their fight for
independence (pp.98-113). Richard (2009) also reviews Quebec’s democratic tradition and
constitutional safeguards, though the current paper more critically assesses the situation in Quebec
specifically, whilst the latter researcher rather focuses on Quebec’s ability to secede and its relation to

Canadian judiciary powers (p.744). The current paper thus pioneers research in the current subject

matter, as it defines, analyzes and assesses the state of power separation in Quebec.

Limitations

The present research, unfortunately, only had the opportunity to interview one individual. Despite the fact
that Me Crown Prosecutor was extremely qualified and knowledgeable in their area of practice, it is evident
that the data they presented is far from conclusive and generalizable, although it does compliment the
research, in that it presents a perspective of the Law and its founding principles. Moreover, little to no

research seems to have been previously conducted concerning the separation of powers in Quebec, which

does not permit the present research to build off of heavily empirical data and peer-reviewed literature.

Conclusion

Under the CAQ government, the notwithstanding clause has been repeatedly invoked to bypass the
judiciary power's capacity for legal review. Functions belonging to the judiciary, such as the determining of
qualifications for judges, are also now being reclaimed by Justice Minister Simon Jolin-Barrette, as an
already fusional executive and legislative branch permits him to pass legislation that goes against the
recommendations placed on the executive branch by the courts. Already, the judiciary power, compared to
the other two branches of State, seems unable to check an overreaching government. This overreach,

although perceptively banal, can set a dangerous precedent as to what the judiciary is willing to waiver and

can forever weaken the magistrates.

The CAQ government claims that such intervention is done because the issues it tackles are of utmost



importance, such as in the case of the sexual violence courts in Quebec. However, as demonstrated
through this paper and Me Crown Prosecutor’s interview, the issue seems rather district-specific, as it
was found that Chief Justice Lucie Rondeau already began to undertake actions to ensure the
uniformity of victim treatment across the province. Consequently, it can be inferred that the CAQ
government has intentions that surpass simply ensuring the common good. In fact, it seems that it is
consummating power to increase the reach of the executive, as it is progressively holding Quebec’s
three-headed beast on an increasingly short leash, where, as time progresses, the beast becomes
domesticated by government: a play toy that bends to its caprice. Even though this might not be M.

Jolin-Barrette’s intention, there is no denying that his actions can subject the Quebec society to a

Hobbesian organization of State.

As proposed by the interviewee, jurisprudence remains the Common Law’s most powerful tool, as it is
both an agent of social change and the reflection of social change itself. Important reforms in domestic
violence have been undertaken by the judiciary branch, according to Me Crown Prosecutor,
demonstrating the court’s ability to enact change. Accelerating, or rather bypassing the democratic

process, the CAQ government and the new separation of powers put our very democracy at risk, as

power loses all balance in the frame of its separation.

Despite the importance of the current topic and its relationship to the very livelihood of Quebec
democracy, literature concerning the separation of powers’ evolution in Quebec is currently still a work
in progress. Although the current research does spearhead a better understanding of the current
political state of Quebec, it is important that scholars continue to study the topic in great detail. The
philosophy of Politics and Law has been laid out for millennia. All that is needed is for Quebec society to
decide, based on history and morality, what it wishes its government and State to embrace: freedom or

tyranny.
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Appendix A

Interview Questions

DPCP

©® N O oA W N

10.

n

12.
13.

Please tell me about your role within the DPCP

Can you define “beyond a reasonable doubt”?

How are sexual assault victims treated in the judiciary system?

How does one usually lose criminal cases?

How does one usually win criminal cases?

Can you detail the process a victim of sexual violence goes through at the DPCP?
How does the defence plant a reasonable doubt?

Does the court take into account psychological theories and principles when rendering a
verdict?

How does bilingualism play a role in the judiciary system?

How would you define the role of the judiciary in Quebec?

How does the DPCP proceed once a defendant is convicted?

How does the DPCP proceed once a defendant is not convicted?

From your experience, what delays are, on average, associated with different judiciary

proceedings?
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How are we so
attracted to the idea

of buying clothing?

Alexandra Morin






My name is Alexandra Morin. | recently graduated from the Collégial International
Sainte-Anne, where | obtained a DEC in Social Science with a focus in administration. |
am currently pursuing a Bachelor of Science in computer science at the University of
Montreal. While | have many different interests from books to sports, | wish to merge
both fields (business and computer science) in the future as a career. This study has
helped me get a little closer to my goal, while looking at the marketing side and the
growing technologies. Building a “code” and analyzing the data used in my research

helped me reveal the interest | have in computer science.
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What are the most popular digital
marketing methods used to attract young
women from Quebec in the fashion field?

Abstract

In western societies, consumerism is a crucial problem. This impacts numerous areas like fashion, technology,
food, and many others. In recent years, what is called as “fast fashion” has been recalled for its impactful
environment and labour challenges. We can ask ourselves, how are we so attracted to the idea of buying clothing?
In other words, how are clothing compagnies influencing buyers? In this specific research, we look at 25 different
corporations or stores located in the province of Quebec. More particularly, we focus on the target population of
young women from the ages of 15 to 25 years old. A lengthy content analysis was produced, which matched the
marketing campaigns from the compagnies mentioned above to more than 30 different marketing techniques.
Which then yielded a ranking of the most used techniques in the Quebec fashion field for young woman. The most
popular marketing method was found to be the association with feeling (19 out of the 25 marketing campaigns
used this technique), followed closely by colour psychology that reflects brand/clothing (16), colour psychology
that reflects relevant emotion (13), interesting medium - social media (12) and the fifth place was a tie between
words that reflect brand/clothing and symbolism (11). With these results, we have important knowledge that can
help many different individuals, from young women who can understand how they are being “manipulated” all the

way to professionals that can see how their competitors work.

Keywords: fast fashion, young women, colour psychology, digital marketing

Introduction

“The Internet is becoming the town square for the global village of tomorrow - Bill Gates” (Ganassini, 2016,
para.2). In the recent decade, technologies have appeared and evolved, changing the world all around us. While
many see this change as something revolutionary in their everyday lives, everything around us has changed.
While sectors had to adapt to keep up, new technologies appeared. For some professionals, their jobs are
disappearing, now being automated; some are profiting from it, creating new and more advanced ways to pursue
their careers. Marketing is a part of the latter; digital marketing has appeared, growing more influential every day.
The globalization of marketing campaigns could spread around the world and affect more individuals, being
profitable for smaller companies' growth and also helping large companies get wealthier. Looking at different

studies, most of them agree on the power of social media. Ananda et al. (2015)



values social media in the Italian luxury clothing area, while also looking at the traditional and modern approach.
On a different financial area, McQuitty et al. (2019) looks at how social media give economic benefits to small
businesses using the DIY model, as the following quote notes: “The results from a structural equation model and
the hypothesis tests suggest that our sample of small business owners and managers is motivated to undertake
digital marketing themselves because of the economic benefits, but not due to a perceived lack of

quality” (p.192). Similarly, Putranto et al. (2019) who mainly uses social media due to lack of funds, analyses it’s
benefits in the tourism industry. Both research by Suleiman et al. (2020) and Shamsudeen & Ganeshbabu (2018),
looked at the impact of social media. However, Suleiman et al. (2020) went more in depth by researching the
benefits and challenges of social media and various strategies. Peric et al. (2020) brought something new to the
table by pointing out the importance and presence of videos, while also exploring future trends, new
technologies and effectiveness. Another relevant research article, Tiago & Verissiomo (2014) explored the
pressure to use social media and the benefits of “relationship-based” communication. As many can expect, the
fashion industry has been revolutionized by new technologies. In Quebec, we differentiate ourselves from the
provinces around us and often portray ourselves as the opposite of our neighbours, the United States, in terms
of language, culture, and plenty other aspects. Yet, are we really all that different when it comes to marketing
fast fashion to young women (15 to 25 years old)? How do clothing boutiques, stores and corporations attract
our attention? What methods do they use? This is what the study attempts to find. First, 25 marketing
campaigns from clothing stores found in Quebec will be observed, then coded to find which marketing
techniques were applied by each. With the previous results, they will all be compiled and ranked per frequency.
Finally, the most popular marketing techniques used in Quebec clothing stores targeted at young women will be

identified.

Methodology

A pre-test is a small-scale research to make sure the code functions properly (make sure the questions are
suitable and work, or if another category needs to be added/removed) before starting the "real" research. The
first step was to find all the coding categories and copy them into an Excel spreadsheet to facilitate the process.
At first, five marketing campaigns were identified (Garage Clothing, Womance, GirlCrush Gang, Yoga Jean
Denim and Urban Outfitters) - focused on the Quebec fashion field and how it applies to women between 15 to
25 years old (refer to Appendix 1. Then, each definite category was checked and the marketing techniques that
were applied to each specific case were written down. While coding, any changes that needed to be addressed
were noted in a different document; this lead to the addition of 9 new categories. Additionally, it was decided to
create sub-categories, such as colour psychology, use of specific words, sounds, music and data, the medium of
the campaign, the composition, typography, and association (see Table 1. With these changes, the pre-test was
carried out on the same marketing campaigns. (refer to Appendix 1). The coding system worked and the results

provided insightful data, so the research was expanded to 25 marketing campaigns.
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Table 1

_Garage Womance  GirlCrush GarYogalean Der Urban Outffiters
Reflects brand/clothing 0 1 1 0 0
Reflects emotion 0 0 1 0 1
Reflects brand/clothing 0 0 1 1 0
Reflects emotion 0 0 0 0 1

[y
o
o
o
=

Reflects brand/clothing 0 0 0 0 0
Reflects emotion 0 0 0 0 0
Reflects brand/clothing 0 1 0 0 0
Reflects emotion 0 0 0 0 0
Catch our attention 0 0 0 0 0
Related to the clothing 0 1 1 0

o
o
(=
(=]

Presents a need 0 0 0 0 0
Presents the advantages 0 0 0 0 0
Social media 0 0 1 1 0
Television 0 1 0 0 0
Others 0 0 0 0 0

Focal point 1 1 0 1 0
Rule of thirds 1 0 0 0 0
The golden mean 0 0 0 0 0
Visual path 0 0 0 0 0
Typography

Resemble shapes/objects 0 0 0 0 0
Deeper meaning 0 0 0 0 0

-
o
o
o
=

Feelings
Ideas
Places
Nostalgia
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Twenty-five various marketing campaigns were compiled for the study. The selected data are taken from
multiple platforms such as Instagram, Tik Tok and the web and varies from small boutiques to large
corporations. All the data are from fashion stores found in the province of Quebec. Additionally, they target
women between the ages of 15 and 25 years old. The list of marketing campaigns and samples from some
of them can be found in Appendix 2. All the data relating to the study was manually coded. The process is
elaborated using various steps. First, the same Excel spreadsheet was reused and incorporated every
company name associated with the campaigns at the top (Appendix 3). Second, each campaign were
individually analyzed related to a specific technique. For example, if a campaign "A" used colour
psychology to attract viewers to the emotion, then the number one was written in its appropriate cell
(Appendix 3). On the other hand, if campaign "A" did not have any music or sound, a zero was written in its

appropriate cell. This was a lengthy process, but very rewarding and impressive in the end.

Results

The frequency of the marketing techniques was calculated overall by adding the results for each campaign
(see Appendix 4). In each row, | added the results (Appendix 4). An example of the formula for the fourth
row (colour psychology that reflects brand/clothing): = SUM(C4:AA4). After completing this task for all the
rows, another column dedicated to the ranking was added (Appendix 4). Then, they were manually ranked
from the highest frequency to the lowest (Appendix 4). This step was very rewarding as it showed a
concrete answer for the analysis. To illustrate the results in the most optimal way, two different graphics
were created. The first one presented below the excel spreadsheet is a bar chart which accurately and
efficiently highlights the results (Table 2). The second one is a colour-coded pie chart to show proportions
and comparisons between categories (Table 3). Furthermore, analyzing in more details the top five criteria
(the most important and powerful results) is crucial to understand the research and its impact on digital

marketing.

Table 2

Somme de Presence

FREQUENCY OF MARKETING TECHNIQUES

ASSOCIATION WITH FEELINGS
CIATION WITH IDEAS

CIATION WITH NOSTALGIA
ASSOCIATION WITH FLACES
BODY LANGUAGE
CALL OF EMOTIONS
CELEBRITIES THAT ARE RELATED TO THE BRAND/CLOTHING
CELEBRITIES THAT CATCH OUR ATTENTION
CLIENT CASE STUDY
COLOUR PSYCHOLOGY THAT REFLECTS ERAND/CLOTHING
COLOUR PSYCHOLOGY THAT REFLECTS EMOTION
COMPOSITION - FOEAL POINT
COMPOSITION - RULE OF THIRDS
COMPOSITION - THE GOLDEN MEAN
COMFOSITION - VISUAL FATH | ©
Marketing techriques  + INTERESTING LOCATION - OTHERS | ©
INTERESTING LOCATION - SOCIAL MEDIA Total
INTERESTING LOCATION - TELEVISION
MUSIC THAT REFLECTS BRAND/CLOTHING
MUSIC THAT REFLECTS EMOTION

NARRATION

FOPULAR TRENDS

PRESSURE TO BUY

SOCIAL MEDIA INFLUENCERS
SOUNDS THAT REFLECT BRAND/GLOTHING |
SOUNDS THAT REFLECT EMOTION | ©

SYMBOLISM
THE DATA PRESENTS A NEED | ©
THE DATA PRESENTS
TYPOGRAPHY THAT HAS A DEE
TYPOGRAPHY THAT RESEMBLES SHAPES,
WORDS THAT REFLECT BRAND/CLOTHING
WORDS THAT REFLECT EMOTION
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Table 3

Sormme de Presance

FREQUENCY OF MARKETING TECHNIQUES

Marketing Lechvigues: -
WiWords thit reflect emeti on
W iords that reflect brand,clothing
WTypography that resembles shapes/objects
mTypography that has a deeper m eaning
mThe data presents advantages
EThe data presents a need
| Symbolism
® Sounds that refled emotion
B Spunds that refled brandfdothing
B Social media influenoers
Presasre tobuy
Popular trends
Marration
Muic that refiects e mation
Mlusmie that refiects brand/clothing
Imteresting |oGtion - television
W mteresting loction - soeial media
W mteresting loction - others
B Composition - visual path
mComposition - the goldenmean
m Composition - rule of thirds
W Composition - focl point
m Colour psychology that refl ects emotion
= Colour psychology that refl ects brand/ dothing
W Client case study
B Celebrities that catch our attention
W Celebrities that are related to the brand/clothing
mCall of emotions
mBody | anguage
B Association with places

Assoaciation with nostalgia

Association with ideas

Association with feelings

Ranking:

1. Association with feelings (19)

2. Colour psychology that reflects brand/clothing (16)

3. Colour psychology that reflects relevant emotions (13)

4. Interesting medium - social media (12)

5. Words that reflect brand/clothing & Symbolism (11)

6. Association with places (9)

7. Body language (8)

8. Composition — Focal Point (6)

9. Narration & composition - rule of thirds (5 each)

10. Music that reflects brand/clothing & association with nostalgia (4 each)
11. Words that reflect emotion, popular trends & pressure to buy (3 each)
12. Music that reflects relevant emotion, celebrities that catch our attention, celebrities related to the

clothing/brand & association with ideas (2 each)



13. Social media influencers, interesting medium - television, composition - the golden mean, typography that
resembles shapes/objects, typography with deeper meaning, call of emotions & client case study (1 each)

14. Sounds that reflect brand/clothing, sounds that reflect emotion, data that presents a need, data that

presents the advantages, interesting medium — other & composition - visual path (0)

1. Association with feelings (19)

Association is the cognitive phenomenon where an object, image, thoughts or other is connected to
something related. For example, | associate the beach with summer and vacation, as there are no “real”
beaches in Montreal, so it is only accessible while on vacation elsewhere, most of the time during the warm
season (summer). In the research, one of the most important marketing techniques is the association with
feelings. While the concept of feelings is much more abstract, it is defined as an emotional and physical
experience (The Difference Between Feelings and Emotions, n.d, para 4). The association with feelings
represents a state of mind that we can relate to a specified feeling, either visually or by sound. For example, a

thick and soft textile could be associated with warmth and comfort like we can see in Girl Crush Gang.

2. Colour psychology that reflects brand/clothing (16)

Colour psychology is “the study of colors in relation to human behavior” (Ferreira, 2019, para. 2). An example
of this phenomenon would be associating green with nature, “harmony, tranquility [and] peace” (Green: Color
Psychology, Symbolism and Meaning, n.d, para 2). A colour that reflects the brand and/or the clothing was the
second most used marketing technique in the research. Another example would be if a company used neutral
colours to highlight the modern and fresh aspects which the brand identifies with, like we can see in Simons’

campaign.

3. Colour psychology that reflects relevant emotions (13)

Similarly to the previous marketing techniques, the concept of colour psychology is used again but its
purpose is to highlight relevant emotions. Emotion is defined as a state with three elements: “a subjective
experience, a physiological response, and a behavioural or expressive response” (Emotions and Types of
Emotional Response, 2022, para. 2). Together, they result in colour psychology that reflects relevant emotion.
For example, orange in a marketing campaign could mean that the clothing brings joy and enthusiasm (Colour
Psychology, n,d, para. 5), like we can see on H&M'’s campaign. It differentiates from the second category by

not directly hinting at the company or the clothing (ex: how it looks or how it’s made).
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4. Interesting medium - social media (12)

As technology has evolved, social media has taken more and more space in our daily lives. Companies have also
realized the power of social media to achieve their entrepreneurial goals. Compared to the traditional web with
websites, social media implements itself easily in our lifestyles. It can increase profit through refined algorithms,
the new accessibility social media offers, and interactions with comments and direct messages while increasing
viewing potential by a large number of users on social media (The Power of Social Media Marketing, 2020, para.
7). As the fourth most used marketing technique in this study, social media clearly has a large impact and
presence, especially on popular platforms like Instagram, Facebook, Tik Tok and several more. Additionally, social
media has a large impact on young individuals as 97% of teens are on social media (Mayo Clinic Staff, 2022, para.
1). Social media is an interesting medium as it has a lot of profit monetarily and can easily reach the right

individuals.

5. Words that reflect brand/clothing & Symbolism (11)

Whether a word is written or spoken, they have power. Also referred to as a “power word”, they can be defined as
words to generate “psychological or emotional response” (Brayfield, 2019, para. 2). Words (or power words)
reflect the brand and /or the clothing when they allude to something, whether it is material to the value of the
company. For example, the words “prenez I'air” or “get fresh air” alludes to the act of going outside during the
summer, when the temperature is comfortable, leading to the idea that the clothing are not heavy and meant to
be worn outside in the warm weather Symbolism can be defined as “the representation of one thing for another
using a person, object, or idea” (What is Symbolism? Definition, Examples of Literary Symbolism, n.d, para 1).
While symbolism is everywhere, we can most definitely observe it in marketing campaigns to increase
accessibility and to pass a deeper message to the viewers, especially to be unique (Symbolism in Marketing, 2011,
para 1). For example, if a marketing campaign included a fireplace, it would lead us to believe that the clothing is

warm and made to be worn in winter, like in the Yoga Jean Denim campaign.

Discussion of results

In a study targeting Italian luxury brands Gucci and The Bridge, the authors focused on the social media activities
of the two brands, analyzing their content individually on their respective Facebook and Twitter pages (Ananda
et al,, 2015, p.1). They emphasized more the context or purpose of the social media activity rather than the
content of the advertising campaign itself. While | looked at the content itself, we both found that companies (or
The Bridge in their research’s context) wanted to regularly showcase their brand and values on social media,

which is why colour psychology and words that reflect brand/clothing are top in my ranking (p.8). We both saw a



trend with The Bridge and my study with narration (especially holidays or vacations) (Ananda et al, 2015, p.9).
While they did notice the pressure to buy the clothing with links, | did not observe as much abundance of this
technique. They observed many celebrities and influencers, which | surprisingly did not observe much of, and
they separated the two social media platforms they used (Facebook and Twitter). Similarly, Putranto et al.
(2019) also analyzed a specific medium; while they do not study the fashion industry, they take a closer look
at the tourism activity in the Atlantis Land Surabaya, in the Indonesia island of Java. They found that social
media was the main marketing pathway to attract tourists, especially younger individuals who constitute
most users. They particularly like to showcase their “brand-identity” with artistic pictures of the park, use
“hashtags” and connect with visitors’ posts on Instagram (Putranto et al., 2019, p.3-4). | also observed a
similar effect in the study with the words that reflected the brand, association with places and the medium
(social media, mostly Instagram) which are all in my top 6 results (Yoga Jean Denim, Urban Outfitters, Twik
and American Eagle), but | did not observe much connection between brand and consumers in my research.
Another study that explored social media is Shamsudeen Ibrahim & Ganeshbabu (2018) who found that 80%
of “business executives” highlighted the importance of social media in their marketing plans resulting in
increasing profits (p.112). They also included the importance of images and email marketing (Shamsudeen
Ibrahim & Ganeshbabu, 2018, p.124). Compared to my study, 12 out of 25 marketing campaigns used social
media like Instagram and Tik Tok (48%) but most companies are present on the internet (top 4 in my study).
In my research, all marketing campaigns include images/pictures which represent their importance but
without any email. Instead of pictures, Peric, Radojevic & Slijepcevic (2020) highlight the importance of
videos with statistics that indicate that 87% of professionals use YouTube as a marketing platform and other
social media/medium (p.36). While it is not specified in my coding criteria, there is the music, sound, and
medium component, which are found in videos. Additionally, there are some videos used in my data listing,
which shows a certain similarity with their findings (Womance, Zara, H&M, Ardéne, Roots, Noize and La Petite

Garconne).

Instead of highlighting a medium to visualize the marketing campaigns like other scholars above, Suleiman et
al. (2020) highlights techniques similar to the study | conducted. They found that the “56 W’s” (who, what,
where, why and when) was the best approach for digital marketing (Suleiman et al., 2020, p.175). Lastly, two
independent research studies have resulted in a ranking of digital manifestation. McQuitty, Ritz, & Wolf (2019)
have concluded that the most used platform for digital marketing goes as follows: Facebook, personal
website, email, other social media, Twitter, SEC, blog, review analytics, e-commerce site, mobile website, and
YouTube (p.189). Similarly, Tiago & Verissiomo (2014) have determined that the most popular ways to have a
marketing presence on the web are: social media/apps, email, digital ads, viral campaigns, digital brand
experiences, mobile, blogs and games (p.706). Both studies have similarities with the research | conducted, as
both recognized the importance of social media for companies and look for a ranking (see above at page 5).

However, the most important differences with most of the studies evaluated above are the variety of criteria,
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they mostly looked at the medium or the purpose; while | individually evaluated campaigns and how they

captured our attention, which leads to a difference in results.

Conclusion

As technology has changed our world, marketing can heavily impact your perception and lifestyle. From the
increase of accessibility to the increase of presence in our everyday lives with the web, social media and other
online platforms affect us more and more. While discussing about social media, young individuals constitute
most users. In the same realm, most young individuals have at least one account on social media. An additional
criterion for this research was the medium, as seen later in the discussion section, several studies specify a
medium. The study determined that association with feelings (19), colour psychology that reflects brand/
clothing (16), colour psychology that reflects relevant emotions (13), interesting medium - social media (12),
words that reflect brand/clothing & Symbolism (11) were respectively the five most used marketing techniques
in the Quebec fashion field addressed to the youth. While this study determines the most popular or most used
marketing techniques, it would be highly relevant to study the effectiveness of those same tools to see if
companies are making the wrong decision by choosing these popular tools or if these tools are frequently used
because they are the easiest to access. To conclude, the most popular marketing techniques used by Quebec

clothing stores targeted to young women is to associate their products with a specific feeling.
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Appendix

Appendix 1 - Pre-test samples
Garage Clothing (Summer 2018)

Womance (2017) - https://drive.google.com/file/d/1fXQCOu0zx7SLOGJHNXdPdtfEnBtGVnCK/view?usp=sharing

Girl Crush Gang (March 2022)

4 girlerushgang Follow

_fii’t

""—J | i
"
/IN

JOURNEE DES
DROITS DE
L& EEMME

Y]
-

Yoga Jean Denim (December 2021)

ALANIS DESILETS
( Posts Follow

_ :
Qv . A

4,472 likes

alanis.desilets CONCOURS @yogajeansdenim GAGNE UN
KIT DE LOUMNGEWEAR & UNE PAIRE DE JEAMS n

Vous vous rappelez que je vous al parlé d'une pair de jeans
TROOOOP confo? & bien c"dtait de la compagnie
dyogajeansdenim & aujourd hul tu peux gagner un kit de
loungewear ET une paire de jeans de ton chodx, & (va voir
leurs modéles, ils sent fouvuuuus)
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Urban Outfitters (Spring 2022)

URBAN QUIFITTERS  wmres  farms  pons s e besas e URBAN OUTFITTERS  Osdenod  rimme  Homne  ubion  Suiodove  boate Mot eche &

MAGASINER FEMME MAGASINER HOMME MAGASINER MAISON

MAGASINER URBAN RENEWAL MAGASINER LES IMPRIMES POSITIES MAGASINER ROBES MAGASINER SHORTS

Appendix 2 - List of marketing campaigns and samples
H&M - sample campaigns

TSS e wie CELET S e e T

Boutigue de Uliitel




e wsm TR e M TuLE

aarrmin o

L'hétel Hennes est une destination de réve ol tout est possible. Les personnages
les plus intéressants rendront vetre séjour mémaorable : imaginez Gigi Hadid a la
réception, Donté Colley vous of frant le soin parfait et les filles les plus
branchées qui vous invitent & un karacké.

BIENVENUE A
L'HOTEL
HENNES

T e M FE =T W M s

Regardez le film réalisé par Bardia Zeinali et suivez le parcours de notre
personnage principal alors qu'elle accueille las invités & 'H&tel Hennes.,

W e B Tram WAE e b o

RENCONTREZ
L’EQUIPE .

L'équipe de réve qui fera en sorte que votre séjour & I"Hétel Hennes soit digne
des réteaux socioux.

Gigl Hadid, I'hétesse, vous
recevro avec style.
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NTE

HEADOF CLOW T75

Lo réceptionniste Tinx est &
votre disposition pour Vous allez & | féte ou bord
répondre & tous vos de la piscine? Donté Collay
besoins, VoUs PrOposE Un RoUVEaU

look éclatant.

Notre invitée d'honneur, Jill Sk o ki

Kortleve, vient tout juste

d'arriver pour ses vacances

de réves.
Qlivia Vinten est
respensable de Pentretien
et elle est votre nouvelle
maeilleurs amie.

List of marketing campaigns
1. H&M
2. Atelier New Regime
3. Aritzia
4. Dynamite 5. Zara - https://vm.tiktok.com/ZMLVdCD8W/
6. Twik
7.Simons
8. Noble
9. Reckless Minds
10. American Eagle
11. Winners
12. Guess 13. Noize: https://drive.google.com/file/d/TXXRQutBh7pslpUbXHgBOjdQuCPOfLY1d/view?
usp=sharing
14. Gap

15. Reformation 16. Ardéne - https://www.youtube.com/watch?v=elBnjPgmO-U 17. Roots - https://
vm.tiktok.com/ZMLbDAbhL/

18. The Bay

19. Mélanie Boutique 20. La Petite Gargonne - https://vm.tiktok.com/ZMLbDKrWN/

LT



Appendix 3 — The Use of Marketing Techniques
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Climate change
adaptation plan:
Observed and foreseen
impacts of climate
change on
Kawawachikamach

Naskapi territory

Ftienne Sigouin






While studying international administration at College International Sainte-Anne,
Etienne kept himself involved in various ecological projects with research and
conservation objectives, as part of his functions as a conservation officer for
Héritage Laurentien. Having noticed first hand the changes in the local ecology
of the Saint-Lawrence riverside, he grew increasingly curious about the
ecological ramifications of climate change, something which he knew to pose a
serious threat to much of the biodiversity he stood alongside regularly. With the
collaboration of the business management consultant firm Atmacinta Inc., he had
the perfect opportunity to further develop his knowledge of this important issue
and contribute meaningfully, working as an intern on the layout of a climate
action plan, with a focus on the effects of climate change on both the ecology
and humans themselves. Now a student of HEC Montréal in business
administration, Etienne hopes to one day contribute to the fields of commerce
and ecology in tandem, having seen how their respective interests can align

rather than clash.
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Climate change adaptation plan:
Observed and foreseen impacts of
climate change on Kawawachikamach
Naskapi territory

With the collaboration of Atmacinta Inc. and the
Naskapi Nation of Kawawachikamach

Climate change is suspected to have greatly altered the territory and land use of the Naskapi Nation of
Kawawachikamach (NNK), which saw great variations in game animal populations, notably migratory
caribou (90%+ decrease in 30 years), which it has historically hunted for subsistence. Given that climate
change is accentuated the closer you get to the poles, its impact is drastic in the region. What could a
change in climate entail for a small population of 1400, living nearby the forest tundra, where winters are
known for their colds? While such a question might draw more questions than answers, a clear response
comes through the drawing of baseline observed and foreseen effects of climate change, a stepping stone
to the implementation of a Naskapi Climate Action Plan, the first of its kind in Quebec. Dressing a past and
future climatic portrait for a location for which very limited data exists is challenging. Analysis of past
climate trends for 2 reference points central to Naskapi history: Schefferville and Kuujjuaq for the time
period (1948-2022) and examination of literature on projected climate change shows climate trends to have
been stable from the late 1940s to the early 1990s, before a surge in climate trend severity, which is
projected to hold steady in at the very least our near and medium future, with effects most pronounced in
summer and winter. Pairing this with the examination of environmental changes for comparable time
periods allows to assert the effect of the former on the latter. Results disproportionately point towards a
specific direction: steady loss of known ecological conditions point in Naskapi are occurring at a significant
pace, one that plants, mammals and birds cannot follow; in other words, in the Far North, climate moves

faster than living organisms can, thus we need to move faster than climate can.

Keywords: Naskapi, climate change, First Nations

Atmacfnta
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Introduction

The Naskapi nation of Kawawachikamach (NNK), with its approximately 1400 members, inhabits a vast territory
located in northeastern, subarctic and arctic Quebec, stretching from the 50th to the 58th parallel (although
population numbers are most concentrated near the village of Kawawachikawach, 15th km north east of
Schefferville near the 55th parallel). By their own accounts, the community experiences the effects of climate
change on a regular basis, phenomena which render the practice of traditional food gathering (big game, small
game and waterfowl hunting, trapping, fishing, picking) and often consequential land use and travel precarious
(Weiler et al, 2009; Mameaskum et al., 2014). Notably, the declining health of the George River caribou herd
population is a significant point of concern for the Naskapis, as they have long depended on this caribou herd for
their livelihood, something that still reflects today in their cultural identity and way of life (Weiler, 2009;
Mameaskum, 2014; Chaumond & Maillhot, 2017b). Effectively, the George River Herd has seen a 99% decrease in
population from 1993-2020 (823 000 to 8100) (Rasiulus, 2015; Department of Fisheries, Forestry and Agriculture of
Newfoundland and Labrador & Gestion de la Faune du Nord-du-Québec, 2020, 9:30). Its hunting was banned in

2013 (Environment and conservation Newfoundland-Labrador, 2013).

To this date, little has been done at the community level to address climate change (NNK, 2022). Presently, the
NNK is seeking to change that, as exemplified by the Development of a Naskapi Climate Action Plan it proposed to
the Ministere de I'environnement et des changements climatiques du Québec on January 14th 2022. Still in its
initial development phase, the plan includes as objective the identification of observed and foreseen impacts of
climate change, an important research need which enables the identification of priority actions in the context of an
eventual Climate Change Adaptation Plan (one of the expected outcomes of the development of a Naskapi Climate

Change Action Plan).

We here thus aim to lay out the baseline regarding the observed and projected effects of climate change on
Naskapi territory. Such effort includes reviewing existing literature and databases, then synthesizing and analyzing
such information while providing indications for further research where needed. The chosen paper structure goes
as follows: general methodology setting general orientation, followed by distinct categories representing different
areas of research; 1. historical and projected development of climate change; 2. the effects of climate change on
vegetation, land cover, soil & infrastructure; and 3. its effects on the fauna. Besides the general methodology, each
category contains its own literature review, detailed methodology, results and discussion of results, given varying
research context and processes.

Given the nature of the Naskapi climate action plan, the noted effects of climate change will be geared towards the

land use by Naskapi.



General Methodology

This section summarizes the rationale behind the chosen approaches, further detailed information regarding

“research category” specific methodology can be found at their respective sections.

Area of study

The NNK concentrates its activities near the village of Kawawachikamach. However, certain activities, such
as caribou hunting and other food gathering related practices, are carried out throughout the traditional
Naskapi territory or “Naskapi sector”. Thus, in order to display a complete portrait of the effects of climate
change on Naskapi land and its usage, the study area was set to match the area of the “Naskapi sector”, with

an increased focus on the Schefferville-Kawawachikamach-Lac John area.

Figure 1: Naskapi sector, caribou zones and hunting routes
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General Approach

While significant literature on observed and especially predicted climate change in Northern Quebec exists (Climate
Atlas of Canada, 2018; Government of Canada, 2022; Chaumond & Maillhot, 2017b), information specific to the range of
Naskapi land use is scarce and rather imprecise. Similarly, literature on the environmental and human effects of climate
change is relatively rich (Chaumond & Maillhot, 2017a) yet lacks specificity in regards to its effect on the NNK and its

area of primary interest (fig. 1.

Thus, this paper will attempt to bring more information about the Naskapi land in general and the impact of climate
change on it in particular by combining existing information with projected climate and environmental trends. Doing so
highlights the effects of climate change in terms of environmental change for a specific territory that needs to be
thoroughly explored (ex: the existing literature, in a fauna context is caribou-centric and provides limited information in
respect to population of other fauna (small mammals, fish and avian species)). Combining climate data with
environmental data allows us to draw possible conclusions in terms of the effect of climate on Naskapi territory even
though such literature for a specific environment variable does not exist, insofar as there is extensive literature detailing
a relation between a climate variable for which data exists on Naskapi sector and a certain effect of climate change/

environmental change (geographical and biotrophic barriers may apply).

Such approach proceeds as follows:
1. Review, report and analyze the existing information concerning the observed and foreseen climate change trends
applicable to the Naskapi sector.

a) Collect climate data from the Environment Canada Historical Climate Database (ECHCD) for meteorological
variables where data is sufficient to quantify the occurrence or not of change over the available historical data
period (1948- March 2022) for the following locations, collected at meteorological stations that geographically
correspond to more of less the southern and northern limits of Naskapi land use: Schefferville Airport and Kuujjuaq
Airport.

b) Organize results derived from the data retrieved from the ECHCD to show the evolution of 9 climate variables
(mean temperature, max temperature, minimum temperature, difference in daily temperature (max-min),
precipitation levels (solid, liquid and total), snow cover and average maximum speed of wind gusts) over the
1948-2022 time period. Results are expressed under the form of monthly averages - this allowed to control for
seasonality and its influence on climate fluctuations. Such results are exemplified using graphs and tables showing
trends over time, produced with the statistical software Stata (see section xx).

c) Collect data from trusted sources in the projection of climate change in Quebec which present projected trends for
different climate variables at a local level by downscaling climate projections of reliable predictive climate models
using emission scenarios RCP 4.5 and 8.5 (Climate Atlas of Canada, 2018; Chaumond & Maillhot, 2017b). Such
information is to be presented under the form of tables showcasing the projected evolution of climate for the
Schefferville and Kuujjuaq areas, under 2 emission scenarios (RCP 4.5 and 8.5) as well as different future time

periods.



2. Review and report on the existing literature regarding the effects of climate change expressed as
environmental changes (fauna, flora, soil) and altered land use prospects. While the reported literature was
intended with Naskapi land use in mind, it was designed to be as encompassing as possible due to the time and

resource constraints.

Historical and foreseen climate change
on Naskapi territory

Historical Climate Change overview

By all accounts, climatic variation has been significant in the arctic and subarctic Quebec in the recent past, a
trend which is believed to exacerbate within the end of this century (Mameamskum, 2014;Chaudmont and
Mailhot, 2017a; Berteaux et al. 2018, Climate Atlas of Canada, 2018). While climate change is global in nature, it is
believed that northern regions, due to polar amplifications and the role of ice and snow on earth’s albedo, see
amplified climate change in comparison to the global average, with meteorological data showing Nunavik
experiencing climate change as up to 2x faster than the rest of Quebec (McBean et al. 2005; IPCC, 2014;
Berteaux et al. 2017; Chaumond & Maillhot, 2017b). While the northernmost and coastal regions of Nunavik, most
subject to such drastic changes are mostly out of the range of Naskapi territory, the “polar effect” on climate
amplification still seems to apply. Above all, temperature warming, a growing season, higher levels of total
precipitation but lower levels of snow are the changes highlighted by most (Charron, 2017; Chaumont & Mailhot,
2017; Berteaux et al. 2018). While such changes have affected the local ecosystems (Christensen et al. 2013;

Gagon et al. 2018), it also invariably affected what humans could draw from such resources (Berteaux et al. 2018).

While sources of information detailing past climate change in Northern Quebec exist, their available forms are
hardly precise enough for analysis of variations as they typically only present 30 or 40 year averages, lacking
information about more precise trends. Thus, it was deemed appropriate to perform data collection and analysis
to obtain detailed information in regards to climate change on Naskapi territory, given that the existing historical
meteorological and climate data (Environment Canada, 2022) allows this at 2 locations/meteorological stations
meaningful to Naskapi territory; the Schefferville Airport, situated about 15km southwest of Naskapi village
Kawawachikamach, which roughly represents the climatic conditions found in the southern range of Naskapi
territory; and the Kuujjuaq airport, located on the east coast of Koksoak river, on Inuit grounds, remains near
northern Naskapi routes that reach the Koksoak river. Such location roughly corresponds to the northernmost
range of Naskapi territory, while also being characteristic of the bioclimatic conditions preferred by the

Naskapi’s traditional food source, the migratory caribou (Jenny & Krey, 2003) (more details in section 5.1.
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Figure 2: Schefferville and Kuujjuaq airport/meteorological stations location on/near Naskapi territory
- source: Naskapi Nation of Kawawachikamach
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Historical climate change data analysis methodology

In order to present an accurate portrait of the evolution of climate change over time, the time period retained for
collection of climate data was maximized (goes as far back as Environment Canada’s past weather and climate historical
database allows for): January 1949-March 2022 for the Schefferville Airport site and March 1947-March 2022 for the
Kuujjuaq airport site (table 1. As mentioned, such data is available publicly, courtesy of Environment Canada. Given that
we only attempt to assess the evolution of historical climate trends at both locations, different period ranges for the 2

locations do not pose problems.

Climate and Weather variables (table 2) chosen to perform analysis using the statistical software Stata 17.0 were
variables where a change was theorized to affect the environment as well as Naskapi land use. Data under its daily form
was converted to monthly averages for all months included in the time period. This allows easy gathering and
visualization of monthly results for x variable (ex: Schefferville Airport, Mean Temperature, July 1949-2021) and its trend

over the chosen period.

Table 1: data provenance

Note: read as (time period, coordinates, meteorological station climate id)

Kuujjuaq Airport Schefferville

1947-March 2014, 58.06, -68.25, 7113534 | 1949-Sept. 1993*, 1995-2006, 54.48, -66.49, 7117825

April 2014-March 2022, 58.0522, -68.2520, | 2007-2017, 54.48, -66.48, 7117827
7113535

2008-March 2022, 54.4819, -66.4819, 7117823




*From Oct 1993-Dec. 1994, data is missing for Schefferville Airport location, dates under this missing

range are not taken into account.

All data retrieved from : https://climate.weather.gc.ca/historical_data/search_historic_data_e.html

Table 2: climate variables selected for analysis

Climate variable (monthly data)

Kuujjuaq A. (1947-2022)

Schefferville A. (1949-2022

Avg. Daily Mean Temperature (°C) | Yes Yes
Avg. Daily Max. Temperature (°C) | Yes Yes
Avg. Daily Min. Temperature (°C) | Yes Yes

Avg. Daily Temperature variation
(Max. Temp. - Min. Temp.) (°C)

Derived from Min and Max
Temp.

Derived from Min and Max
Temp.

Total liquid precipitations (mm) yes* yes*
Total solid precipitations (cm) yes* yes*
Note: 1 cm solid precipitation

equivalent to 1 mm liquid

precipitations

Avg. daily Snow Cover (cm) Yes Yes
Avg. daily Max. Wind Gust (km/h) | unavailable Yes
Growing degree days (at O celsius) | Yes Yes
Warm degree days (21.5 celsius) | No Yes

For heating purposes

*Variables for which the years (2000-2018) Kuujjuaq and (1993-2012) Schefferville were estimated using

the total precipitation data adjusted for min. and max. temperature using the occurrence of liquid or solid

precipitations depending on temperature for the years where liquid and solid precipitations data existed.

Historical climate change results

Intent here is to obtain results in terms of change in x climate variable, expressed as average year to year

change for a given month across the periodic range. For instance, if the coefficient of yearly change is 0.1°C

for the month of January for Mean Temperature, this means that over the periodic range (ex: 1947-2022),

temperatures on average increased by 0.1°C yearly for the month of January.

To arrive to such means the following formula was estimated by ordinary least square regression, which

was used to calculate all monthly trends for all climatic variables:

yit — (b +ait) =7 (yir—1 — (bi—1 + a;—1t)) + eq
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The formula was designed as such in order to minimize the effect of prior month values for x climatic
variables. a it corresponds to the yearly change for x climatic variable where i = month and t = year.

Historical results Kuujjuaq Airport

Note:
e Coefficient = average yearly change for the periodic range (1947-2022).

e Months where the coefficient of average yearly change is statistically significant at p<0.05 arehighlighted

in yellow.

Table 3: Mean Temperature Table 4: Max Temperature
MeanTempC Coefficient Std. err. z P>z [95% conf. interval] MaxTempC Coefficient  Std. err. z P>z [95% conf. interval]
Month Month
1 0.0262373 0.0212047 1.24 0.216 -0.0153232 0.0677978
2 0.0045425 0.0154065 0.23 0.815 0.0324936  0.0425785 gaml 0.0239607 0.0211576 1.13 0.258 -0.0175858 0.0655072

gamz2 0.0056277 0.0190381 0.239 0.774 -0.0328624 0.0441177
3 0.0102833 0.0213774 0.48 0.63 -0.0316157 0.0521823

gam3 0.0182787 0.0202275 0.9 0.366 -2.14E-02 0.0575238
4 0.0240833 0.0188336 1.28 0.202 -0.012522 0.0611006

gamé4 0.0275652 0.0159475 1.73 0.084 -0.00365913 0.0588217
5 0.0233882 0.0140265 1.67 0.083 -0.0041032 0.05087396

gam5 0.0342815 0.0162602 2.11 0.035 0.0024121 0.066151
(] 0.017345 0.0092953 1.87 0.062 -0.0008735 0.0355634

gamé 0.0241616 0.0122177 1.98 0.048 0.0002153 0.0481079
7 0.0221124 0.006304 3.51 0 0.0097568  0.0344679

gam7 0.0232749 0.0077987 2.98 0.003 0.0079898 0.03836
k] 0.0333365 0.0058 5.73 0 0.0219688  0.0447042

gama 0.0420735 0.0072834 578 0 0.0273044 0.0563546
9 0.0215073 0.0055031 3.71 0 0.0103375  0.0334771

gam9 0.0281186 0.0074622 377 0 0.0134529 0.0427443
10 0.0250708 0.0097814 2.97 0.003 0.0058596  0.0482419 gam10 0.0312972 0.01062 294 0.003 00104624 0.0521222
11 0.0154087 0.0111108 1.3% 0.165  -0.0063681 0.0371854 gamill 0.0118698 0.0101334 1.17 0241 -0.0079913  0.031731
12 0.02859% 0.0196596 1.45 0.146 -0.0099332 0.0671311 gami12 0.0250425 0.019304 1.3 0.195 -0.0127925 0.0628776
Figure 3: Statistically significant temperature increase Figure 4: Statistically significant Monthly avg. Max
for September in Kuujjuag. (yearly average change = Temp. July 1947-2021 (coefficient = 0.0232749)

0.0219073 degrees or +1 celsius degree every 45.64
Kuujjuag Monthly Max Temp Jul. 1947-2021
years. For August, it would be +1 degree every 33 =B
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Table 5: Total liquid precipitations Table 6: Total solid precipitations

TotalRainmm 95% conf. g . [95% conf.

Month Month

gaml -0.0038663 0.0054958 -0.7 0.482 -0.0146379 0.0069054 gaml 0.0105263 0.1027601 0.1 0.918 -0.1908797 0.2115324
gam2 0.0033286 0.0044652 0.75 0.456 -0.0054231 0.0120802 gam2 -0.0838748 0.1167583 -0.72 0473 -0.3127169 0.1449673
gam3 -0.0005644 0.0043267 -0.22 0.824 -0.0094445 0.0075157 gam3 0.0204637 0.0775768  0.26 0.792 -0.1315839 0.1725114
gamd 0.0403569 0.0227471 1.77 0.076 -0.0042266 0.0845403 gama 0.0713741 0.0603552 1.18 0.237 -0.04691399 0.1839668
gams -0.031281 0.06461 -0.48 0.628 -0.1579142 0.0953522 gams 0.0591665 0.0627681 0.94 0.346 -0.0638568 0.1821897
gamb 0.1145378 0.104551 1.09 0.275 -0.0912407 0.3203164 gameé -0.03445 0.0318554 -1.08 0.279 -0.0965254 0.0279455
gam7 0.4223669 0.1325612 3.19 0.001 0.1625518 0.6821821 gam7 -0.0004518 0.0062117 -0.08 0.938 -0.0128625 0.011875
gama 0.189798 0.157108% 1.21 0.227 -0.1181299 0.497725% gams -0.0043795 0.0037985 -1.15 0.249 -0.0118244 0.0030653
gams 0.5544239 0.1307023 4.24 0 0.2982522 0.8105956 gams -0.0890585 0.0420738 -2.12 0.034 -0.1715256 -0.0065914
gami0 0.2264893 0.1033474 2,19 0.028 0.0239321  0.4230465 gam10 -0.1235647  0.0793333 -1.56 0.119 -0.2750552  0.0319257
gamll 0.022111 0.0310814 0.71 0.477 -0.0388074 0.0830253 gamil 0.0963386 0.0867252 1.11 0.267 -0.0736397 0.2663168
gaml12 0.0126117 0.0215205 0.59 0.558 -0.0295678 0.0547911 gam12 -0.0404637 0.1026974 -0.39 0.694 -0.2417468 0.1608194

Figure 5: Monthly total rain (mm) (coefficient = Figure 6: Avg. Monthly snow precipitations (cm), sept.

0.5544239) 1947-2021. Coefficient = -0.0890585
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Table 8: Average difference daily temperature

Table 7: Average Snow Cover

(max-min)

SnowonGrndem  Coefficient [95% conf.  interval] D Coefficient  Std. err. 7 P>z [95% conf. interval]
Month

gaml -0.6021007 0.0985624 -6.11 0 -0.7952795  -0.4085218 gam1 -0.0049876  0.005736 -0.87 0.385 -0.0162299  0.0062546
gam2 -0.8486508 0.0984418 862 0 -1.041553  -0.6557083 gam2 0.0019751  0.0054636  0.36 0.718 -0.0087334  0.0126836
gam3 -0.8546616 0.1161275 -7.36 0 -1.082267  -0.6270559 gam3 0.0159022  0.0067266 2.36 0.018 0.0027243  0.0290921
gam4 -0.8854646  0.1256284 -6.86 0 -1.143532  -0.6353977 gam4 0.0058069  0.0082462 0.7 0.487 -0.0105516  0.0221654
gam5 -0.3204963 0.1169065 -2.74  0.006 -0.5496288 -0.0913638 gams 0.0221753  0.0079994  2.77 0.006 0.0064967  0.0378539
gam6 -0.021256  0.0915116 -0.23  0.816 -0.2006153  0.1581034 gam6 0.0136606  0.0072604  1.88 0.06 -0.0005696  0.0278508
gam7 -0.0049349 0.0641844 -0.08  0.939 -0.1307339  0.1208641 gam7 0.0018239  0.0049156  0.37 0.711 -0.0078105  0.0114582
gams -0.0034387 0.0449151 -0.08  0.939 -0.0314707  0.0845933 gams 00172784  0.005714 3.02 0.002 0.0060791  0.0284776
gam9 -0.0041711 0.0314506 -0.13  0.894 -0.0658131  0.0574709 gams 0.0125122  0.0042899  2.92 0.004 0.0041042  0.0209202
gam10 -0.044719  0.0311612 -1.44  0.151 -0.105794  0.0163559 gam10 0.004391% 00047583  1.03 0.305 -0.0044867  0.0143246
gam1l -0.116337  0.0510269 -2.28  0.023 -0.2163674  -0.0163066 gamil -0.0070726  0.0045113  -1.57 0.117 -0.0159145  0.0017693
gam12 -0.3754043 0.0661878 -5.67 0 -0.5051301 -0.2456785 gam12 -0.0073247  0.004923 -1.49 0.137 -0.0169737  0.0023243

Figure 7: Yearly Growing degrees at O celsius

(Kuujjuaq)
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Historical results Schefferville Airport

Table 9: Maximum Temperature Schefferville

MaxTempC

month

gaml

gam2

gam3

gamé4

gams

gamt

gam7

gams

gam9

gami10

gamll

gamil2

Coefficient

0.0142205

-0.0083541

0.0000478

0.0103076

0.033429

0.0146073

0.0161509

0.0453429

0.0384211

0.0278868

0.0133058

0.0253466

Std. err.

0.0195142

0.019591

0.0164229

0.0129427

0.01483956

0.0128057

0.0078254

0.0087729

0.0091756

0.0124473

0.0104472

0.0176757

0.73

-0.43

0.74

2.24

2.07

4.19

1.27

P>z

0.466

0.998

0.46

0.025

0.254

0.039

0.025

0.203

0.152

[95% conf.

-0.0240268

-0.0467518

-0.0321404

-0.01701585

0.0042263

-0.0104987

0.0008535

0.0281484

0.0204254

0.0034304

-0.0071704

-0.0092971

Table 11: Average Minimum Temperature (°C)

MinTempC

month

gaml

gam2

gam3

gamd

gam5

gamé6

gam7

gam8

gamo9

gam10

gamil

gami2

Coefficient

0.0117226

-0.0200187

-0.0303472

-0.0102324

0.0111946

0.0017034

0.0107979

0.0313394

0.0196682

0.0288841

0.0157436

0.0326805

0.0228816

0.0219904

0.0216763

0.0227456

0.013347

0.0102971

0.0057104

0.0067758

0.0067141

0.0102179

0.0126209

0.0204598

0.51

-0.91

-1.4

-0.45

0.84

1.89

293

2.83

1.25

1.6

0.608

0.363

0.162

0.653

0.402

0.869

0.059

0.003

0.005

0.212

[95% conf.

-0.0331245

-0.0631191

-0.0728319

-0.054813

-0.014965

-0.0184786

-0.0003942

0.0180592

0.0065088

0.0088574

-0.0089929

-0.00742

interval]

0.0524677

0.0300436

0.032236

0.0376347

0.0626318

0.0357144

0.0315284

0.0625374

0.0564128

0.0522831

0.033782

0.0599903

interval]

0.0565697

0.0230817

0.0121376

0.0343481

0.0373543

0.0218854

0.0219901

0.0446196

0.0328275

0.0489108

0.0404801

0.072781

Table 10: Average Mean Temperature

MeanTempC

month

gam1l

gam2

gam2

gam4

gam5

gamé

gam7

gams

gam9

gam10

gamil

gam12

Coefficient

0.0129599

-0.0143901

-0.01497

-0.0002051

0.02225

0.0081706

0.0138518

0.0384867

0.0288346

0.0284766

0.0150084

0.0287018

0.0209444

0.0204381

0.0186357

0.0181253

0.0136128

0.0110443

0.0063637

0.0073297

0.0078304

0.0111991

0.0111737

0.0188021

-0.01

1.63

5.25

3.68

2.54

0.536

0.481

0.422

0.991

0.102

0.459

0.011

0.179

0.127

[95% conf.

-0.0280904

-0.0544481

-0.0514952

-0.03573

-0.0044306

-0.0134759

0.0013791

0.0241208

0.0134872

0.0065267

-0.0068917

-0.0081497

Table 12: Average daily temperature variation

month

gam1

gam2

gam3

gam4

gam5

gamé

gam7

gam8

gam9

gam10

gamill

gam12

Coefficient

0.0024285

0.0116423

0.0303889

0.0211456

0.0224342

0.0129585

0.0054069

0.014007

0.0187539

-0.0014614

-0.0025906

-0.0073752

0.0076645

0.0080704

0.0092556

0.0107703

0.0079063

0.0065528

0.0050546

0.005897

0.0045519

0.0058714

0.0060036

0.0070405

1.44

3.28

2.84

1.07

4.12

-0.25

-0.43

-1.05

0.751

0.149

0.001

0.05

0.005

0.048

0.285

0.018

0.803

0.666

0.295

[95% conf.

-0.0125937

-0.0041753

0.0122483

0.0000362

0.0069381

0.0001154

-0.0044998

0.0024492

0.0098322

-0.0129693

-0.0143575

-0.0211743

interval]

0.0540101

0.0256679

0.0215552

0.0353197

0.0489306

0.029317

0.0263244

0.0528526

0.0441819

0.0504264

0.0369085

0.0655533

interval]

0.0174507

0.02746

0.0485295

0.0422551

0.0379303

0.0258017

0.0153137

0.0255649

0.0276755

0.0100464

0.0091762

0.0064239

72



Figure 8: Daily variation in temperature Schefferville (September 1949-2021)

d MaxTempC-MinTempC (September)

1950 1960 1970 TQBGY 1990 2000 2010 2020
ear

Fitted values

Table 13: Total heat degree days Table 14: Total liquid precipitations (mm)

HeatDegDaysC Coefficient Std. err. z P>z [05% conf. interval] TotalRainmm Coefficient [95% conf. interval]
Month Month

gami -0.8266772 0.7119987 -1.16 0.246 -2.222169 0.5688146 gaml -0.0208794 0.028796 -0.73 0.468 -0.0773186 0.0355598
gam2 0.1041688 0.6126038 0.17 0.865 -1.096513 1.30485 gam2 -0.0020717 0.005986 -0.35 0.729 -0.0138041 0.0096607
gam3 0.0845507 0.5762492 0.15 0.883 -1.044877 1.213979 gam3 0.0070678 0.0230157 0.3 0.768 -0.0298062 0.0539417
gam4 -0.5313452 0.5895122 -0.9 0.367 -1.686768 0.6240775 gam4 0.0144083 0.034893 0.41 0.68 -0.0539807 0.0827974
gam5 -1.261285 0.5815709 -2.17 0.03 -2.401143 -0.1214269 gam5 0.1717203 0.0959327 1.79 0.073 -0.0163043 0.3597449
gam6 -0.5471769 0.3697633 -1.48 0.139 -1.2719 0.1775458 gamé -0.2088451 0.1640572 -1.27 0.202 -0.5203912 0.112701
gam7 -0.6263481 0.2179978 -2.87 0.004 -1.053616 -0.1990802 gam7 0.1175283 0.2150004 0.55 0.585 -0.3038648 0.5389214
gamg -1.239217 0.2340474 -5.29 o -1.697942 -0.7804924 gamsg 0.2303334 0.2304445 1 0.318 -0.2213295 0.6819964
gam9 -1.177666 0.3046039 -3.87 1] -1.774679 -0.5806539 gam9 0.270501 0.1634364 1.66 0.098 -0.0498285 0.5908304
gam10 -1.183899 0.3863441 -3.06 0.002 -1.941119 -0.4266785 gam10 0.1447236 0.1427009 1.01 0.31 -0.134965 0.4244122
gamiil -0.7902822 0.3930892 -2.01 0.044 -1.560723 -0.0198415 gamil 0.0051247 0.0676739 0.08 0.94 -0.1275138 0.1377631

gam12 -1.195697 0.7086695 -1.69 0.092 -2.584663 0.1932698 gam12 0.0526338 0.0512487 1.03 0.304 -0.0478117 0.1530793



Table 15: Total solid precipitations (cm) Figure 9: Total Solid Precipitations February

1949-2022 (Schefferville)

o Total Snow in February (1949-2022)
5
gami1 -0.1837876 0.1395386 -1.32 0.188 -0.4572782 0.0897031 o
g
gam2 -0.3160946 0.1260615 -2.51 0.012 -0.5631706 -0.0690186 E’
o
w0
gam3 -0.2245662 0.1175862 -1.91 0.056 -0.455031 0.0058985 -
3
gam4 -0.0032271 0.1256244 -0.03 0.98 -0.2494464 0.2420921 ,:Dr— B
8_
gam5 -0.0569443 0.0796838 -0.71 0.475 -0.2131218 0.0992331
(=T
o~
gamé -0.0633301 0.0547636 -1.16 0.247 -0.1707148 0.0439545 ‘O__
o
gam7 -0.0011795 0.0163684 -0.07 0.943 -0.0332609 0.030902 T T T T T T T T
1950 1960 1970 1980 1990 2000 2010 2020
ear
gams -0.0304157 0.0205054 -1.48 0.138 -0.0706055 0.0097741
Total Snow (cm) ——— Fitted values
gam9% -0.2560898 0.1014507 -2.52 0.012 -0.4549294 -0.0572501
gamio0 -0.159955 0.1238252 -1.2 0.232 -0.4222476 0.1023376
gam11l -0.1458279 0.1507322 -0.97 0.333 -0.4412576 0.1496019
gami2 -0.0646136 0.1834485 -0.35 0.725 -0.4241661 0.294939
Table 16: Total precipitations (mm) Table 17: Average Snow cover (cm)

TotalPreci“m Coefficient [95% conf. interval] SnowonGrndcm  Coefficient [95% conf.  interval]

Month Month

gam1 -0.2010543 0.150435  -1.34 0.181 -0.4959015 0.093793 gami -0.4845251 0.1568128 -3.09 0.002 -0.7918726  -0.1771776
gam2 -0.3174764 0.1242956 -2.55 0.011 -0.5610914 -0.0738614 gam2 -0.6525293 0.1474231 -4.43 0 -0.9414732  -0.3635854
gam3 -0.2152716 0.1222053 -1.76 0.078 -0.4547895 0.0242463 gam3 -0.6784081 0.1354578 -5.01 o -0.9439005  -0.4129157
gam4 0.0126535 0.1379654 0.09 0.927 -0.2577537 0.2830607 gama -0.6111011 0.1508924 -4.05 o -0.9068448  -0.3153575
gam5 0.1258821 0.1285156 0.98 0.327 -0.1260038 0.377768 gam5 -0.2872539 0.1659102 -1.73 0.083 -0.6124319  0.0379241
gamé -0.265745 0.1838787 -1.45 0.148 -0.6261405 0.0946506 gamb 0.0193464 0.1524182 0.13 0.899 -0.2793878 0.3180806
gam7 0.1612731 0.1983436 0.81 0.416 -0.2274731 0.5500194 gam7 0.0222009 0.113233 0.2 0.845 -0.1997317 0.2441335
gamsg 0.2002878 0.2354082 0.85 0.395 -0.2611037 0.6616794 gams 0.0152798 0.0840884 0.18 0.856 -0.1495304 0.1800899
gam9 0.029376 0.1894963 0.16 0.877 -0.3420299 0.4007819 gam9 0.0105454 0.0627181 0.17 0.866 -0.1123798  0.1334705
gam10 -0.0026492 0.2063636 -0.01 0.99 -0.4071144 0.401816 gam10 -0.0235506 0.0599424 -0.39 0.694 -0.1410356  0.0939344
gam1l -0.1255184 0.1665257 -0.75 0.451 -0.4519028 0.200866 gamil -0.1127046 0.0837611 -1.35 0.178 -0.2768733  0.0514641

gami2 -0.008855 0.1808802 -0.05 0.961 -0.3633738 0.3456638 gam12 -0.3611197 0.1026739 -3.52 0 -0.5623569  -0.1598825



Table 18: Average speed of max daily wind gust (km/h) Figure 10: Yearly Growing degree days at O celsius

(Schefferville)

SpdofMaxGu~h Coefficient [95% conf. interval]

Yearly Growing Degree Days (0 degrees)

Month S

«©

&
gaml -0.1773521 0.0392381 -4.52 o -0.2542574 -0.1004469

8
gam2 -0.1148416 0.036034 -3.19 0.001 -0.185467 -0.0442163 © T
gam3 -0.1264036 0.0531813 -2.38 0.017 -0.230637 -0.0221702

8

N3

gam4 -0.111978 0.0390887 -2.86 0.004 -0.1885905 -0.0353655
gam5 -0.1646494 0.037354 -4.41 o -0.2378619 -0.091437 8 i

.N_
gamb -0.134919 0.0351367 -3.84 o -0.2037858 -0.0660523

3
gam7 -0.1449405 0.0259765 -5.58 o -0.1958535 -0.0940275 ‘O_ 1

1940 1960 1980 2000 2020

gam8 -0.1213881 0.0304937 -3.98 o -0.1811547 -0.0616215 Year
gam9 -0.1196213 0.0332922 -3.59 o -0.1848729 -0.0543698
gam10 -0.1431897 0.0308038 -4.65 o -0.2035641 -0.08281532
gamil -0.158387 0.0351942 -4.5 o -0.2273663 -0.0894077
gam1i12 -0.1758715 0.0427126 -4.12 o -0.2595867 -0.0921563

Retrieved visualizations

Figure 10.1 Historic climate trend 1981-2010
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{a) Tendances historiques entre 1981 et 2010

Source: https://www.ouranos.ca/wp-content/uploads/RapportBerteaux2018.pdf (figure 13)



Figure 10.2 Annual Precipitations (mm)
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FIGURE 14 - Précipitations annuelles totales (Biol2)

https://www.ouranos.ca/wp-content/uploads/RapportBerteaux2018.pdf

Figure 10.3: Annual growing degree days
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FigUuRE 22 — Degrés-jours de croissance annuel (Bio20)

Source: https://www.ouranos.ca/wp-content/uploads/RapportBerteaux2018.pdf (figure 22)
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Discussion of results

Historical data for both Schefferville and Kuujjuag show changing climate trends, especially pronounced since the
1990s, following a long period (as far back as data availability goes) of relative stability. Such results are consistent
with those presented by the scientific consensus regarding climate change in Northern Quebec and Nunavik (or
even globally), (Ouranos, 2006; IPCC 5, 2014; Chaudmont & Mailhot, 20173, p. 8-9) as is the case with most trends
shown in our results. However, historical data shows upwards change in temperature to be most significant in
summer and early fall, which contrasts the existing literature and local observational surveys which often state
winter as “peak climate change, warming season” (Mameamskum, 2014, p.7; Chaudmont & Mailhot 20174, p.9). The
Kuujjuaq location saw on average slightly more statistically significant changes in climate than Schefferville,
especially in terms of liquid precipitation increases, which is consistent with the idea that the further north you go,
the more pronounced the climate change (Mameamskum, 2014). While liquid precipitation mostly increased in the
fall (September, October), it was often at the expense of solid precipitation, due to an uptick in temperature.
Overall, the effect remained of an increase in precipitation. Arguably attributable to increased temperatures was
the statistically significant loss of average snow cover (November-May Kuuujjuag, December-April Schefferville,
with up to 0.7 cm/year lost over the time period (while solid precipitation levels saw a much smaller decrease). It is
possible that such phenomena skews climate change to be seen as a “winter matter” in the 2012 Naskapi survey
(Mameamskum, 2014, p. 7) given sensibility of snow conditions (a highly visible meteorological condition) to
temperature. Snow cover results were consistent with the 2012 Naskapi survey as well as the Nunavik Climatic
Report (Mailhot & Chaumont, 20173, p. 11) which indicated a lesser period of snow cover (about 30 days later

arrival and a 30 day earlier departure).

Other expressed trends in the results include the statistically significant decrease of wind gust speed (between 0.1
and 0.2 average decrease yearly for every month in Schefferville), lesser Heat degree days in the fall indicating
warmer temperatures and decreased energy expenditures for heating in Schefferville as well as an increase in
growing degree days for both Schefferville and Kuujjuag. Interestingly enough, figures 9 and 10 show such an
increase to have occurred suddenly in the late 90s to early 2000s, with relatively stable plateaus before and after

such a period.

Projected climate change on Naskapi Territory

While projecting climate change is far from an exact science, climate models have become increasingly
sophisticated and offer insight on how climate might change depending on different greenhouse gas (ghg)
emissions scenarios, given that the relation between emission levels and climate change is strong (Crowley &
Berner, 2001; Montzka, Dlugokencky & Butler, 2011). Predicting emission levels itself is rather hard, given a panoply

of factors to take into consideration (economic development in developing nations, clean energy vs fossil energy



use, trends in human energy consumption, transportation, etc) (IPCC, 2021). As such, climatic models use
emission scenarios with different index of radiative forcing levels (a measure of downward directed radiant
energy on Earth’s surface as a result of mainly ghg emissions reached by 2100, which goes from 1.5 W/m2 or
1.5 RCP (the objective of the Paris Accords) to 8.5W/m2. Most climate models use either the RCP 4.5 or 8.5,
the former is seen as a moderate emission scenario where ghg emission levels stabilize in the later half of

the 21 st century (Ouranos, 2022) while the later portrays a more extreme, high emissions scenario where

co2 and other ghg levels continue to steadily increase in the atmosphere.

The development of climate modeling has enabled projection of climate change on a localized level with the
practice of downscaling (Climate Atlas of Canada, 2018, par. 5) while also enabling modeling of past climates
where existing sources of climate data are sparse or incomplete, which is the case in most of northern
Quebec. Thus, climate projections as well as complementary, modeled, past changes, produced by existing

sources will be documented in the following section to offer a broader understanding of climate history and

future possibilities on Naskapi territory and its beneficiaries.

Methodology

Two reputable “climate maps" showed climate projections for Naskapi territory (Climate Atlas of Canada,
2018; Chaumond & Maillhot, 2017b). Both databases were found to be of significant interest to the
assessment of observed and projected climate change on Naskapi territory; their datasets are
complementary (in terms of climate variables covered) yet are uniformized on their methods as both use
downscaling of global climate simulations under emissions scenarios RCP 4.5 and 8.5, provided by the
Coupled Model Intercomparison Project (CMIP5) (Chaumond & Maillhot, 20173, 2017, Climate Atlas par. 2-5).
As such, both databases will be used complementary through reproduced tables with certain data
derivations. A limiting factor for both programs are that only using RCPs 4.5 and 8.5 hardly offers a
complete portrait of possible future development of climate change, although such decision is
understandable given that the CMIP5 ensemble only includes models based on RCPs 4.5 and 8.5 (as
opposed to for example older CMIP3 which included RCP 2.6)

Climate Atlas of Canada (2018, par. 1) uses climate model data and downscaled projections of temperature
and precipitation from the Pacific Climate Impacts Consortium (PCIC) to project climate change in Canada
on a regional level, including Naskapi territory. Such regional projections are mapped at 10x10 km
resolution, although the available online map uses the 1: 250 000 scale (the projections remained scaled at
10x10km from the nearest location point, ex: Schefferville), and use PCIC’s Bias Correction with Constructed
Analogues and Quantile mapping, Version 2; BCCAQv2, which itself is derived from the (mean of) 24 CMIP5
global models that fall under two emissions scenarios, RCP 4.5 and 8.5 (AR5 standards, IPCC 2014) (Climate
Atlas of Canada, 2018, par. 2).
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While more than 11 “squares” on the Climate Atlas map cover Naskapi territory, 2 were chosen, with

reference points of Schefferville and Saffray Lake (Northern Naskapi territory limit, southeast of Kuujjuag).

Figure 11: “Schefferville” and “Saffray Lake” squares.
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Retrieved from https://climateatlas.ca/map/canada/plus30_2030_85#lat=57.06&Ing=-64.18&z=6

For Ouranos’ Climate Portraits map and database (2018), the CMIP5 climate modeling ensemble was also
used, this time to carry out cluster analysis in the optic of selection of a subset of simulations (11) using rcp
4.5 and 8.5. It also employed 10x10km grid resolution in the post processing method of 1-d quantile
downscaling (Chaumond & Maillhot, 20173, data source and methods section). The area corresponding to

“Nunavik centre-sud” (figure 12) was used for data reproduction as part of this study.

Figure 12: Nunavik Centre-Sud area used for data reproduction
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Retrieved from:https://www.ouranos.ca/climate-portraits/#/



Results

Table 19: 2040 and 2070 Horizon projected climate change Schefferville area (10x10km)

RCP 8.5 2040 Horizon RCP 8.5 2070 Horizon

1976-2005 2021-2050 ‘
RCP 8.5 (high emission scenario) 10th percentile change

RCP 8.5 (high emission scenario) 10th change S0th  change 90th  change

RCP 4.5 2040 Horizon RCP 4.5 2070 Horizon

| 1976-2005 B |
RCP 4.5 (moderate emission scenario)

RCP 4.5 (moderate emission scenario)

1976-2005 2051-2080

All data reproduced and derived from: https://climateatlas.ca/map/canada/

plus30_2030_85#z=5&Iat=53.01&Ing=-71.15&grid=221

Table 20: 2040 and 2070 Horizon projected climate change Lac Saffray area (10x10km) 8.5 RCP scenario

| | [1976-2005 20212050 | | | | ‘20512080 | | | | |
RCP 8.5 (high emission scenario) i
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4.5 RCP scenario

RCP 4.5 (moderate emission scenario)

Mean Temperature (°C) annual
Mean Temperature [*C) spring
Mean Temperature (°C) summer
Mean Temperature (°C) fall
Mean Temperature (°C) winter
Precipitation (mm) annual
Precipitation {mm) spring
Precipitation {(mm}) summer
Precipitation (mm) fall
Precipitation {(mm) winter
Hot days {30°C + max) days anually
Cold days (-30°C + min)days anually
Date of first fall frost

Date of last spring frost

Frost-free season (days) anually
Icing days anually

All data reproduced or derived from: https://climateatlas.ca/map/canada/

1976-2005
Mean
==
82
9.5
-1
-206
567
100
179
168
120
0
32
14-5ep
14-Jun
80
169.6

2021-2050
10th
-45
=IL1L
5.4
-0.8
-20.6
528
79
141
134
92
[1]
26
10-5ep
18-Jun
B6

change Soth

05 -29
-09 -6.5
-0.1 11.1

0.2 0.7

0 -17.2

-39 623

-21 111

-38 193
-34 183
-28 136

0 0

-6 13

-4 21-5ep

4 03-Jun

= 106
-169.6

plus30_2030_85#z=5&Iat=55.13&Ing=-70.05&grid=234

change 90th

21 =il
17 -3.8

16 13.2
17 22
34 -13.7
56 726

11 146

14 251

15 233

16 189

0 1

-19 2

r 03-0ct

-11 22-May
17 127

-169.6

Table 21: Nunavik Centre-Sud climate change data horizon 2100

Note: read results as 50th percentile [10th, 90th]

Mean temperature

season 1981-2010 2041-2070 2071-2100

rep 4.5 rcp 8.5 rcp 4.5 rep 8.5
Annual 4.8 -2.3[-3.0,-1.2] -1.1[-2.2,-0.2] -1.4[-3,-0.3] 1.7 [-1.0,3.0]
Winter  -21.5 17.5[-18.8,-158]  -15.5[-1755,-14.2] -15.8[-18.3,-14.8] -11.7[-16.0,-10.1]
Spring -1.6 -5.8[-6.5,-4.5] -4.6[-5.8,-4.2] -5.2[-6.3,-3.8] -1.6 [-4.1, -0.6]
Summer 10.6 12.7[11.8, 13.9] 13.2 [12.3,14.9] 12.9[11.7, 14.4] 15.6 [13.7, 17.6]
Autumn  -1.1 1.2[0.4, 2.4] 21[1,33] 2.0[03,2.8] 4.5[24,6.2]
Solid precipitation (mm equivalent)
Season 1981-2010 2041-2070 2071-2100

RCP 4.5 RCP 8.5 RCP 4.5 RCP 8.5
Annual 276 285 [280, 300] 294 [284, 314] 294 [268, 315] 302 [275, 320]
Winter 116 137 [126, 143] 150 [127, 154] 142 [134, 159] 166 [160, 180]
Spring 81 82 [79, 88] 87 (78, 93] 84(78,94] 83 [72-101]
Summer 1 o[o,1] 0o, 0] 0lo,2] o[o, 0]
Autumn 80 68 [63-76] 6155, 74] 6556, 77] 42 (30, 68]
Minimum temperature
1981-2010 2041-2070 2071-2100

season rcp 4.5 rcp 8.5 rep 4.5 rcp 8.5
annual -8 -6.4[-7.1,-5.3] -5.1[-6.3,-4.1] -5.4[-7.1,-4.2] -2[-4.6,-0.8]

winter  -25.8

spring -12.4

summer 5.9

autumn  -4.1

-21.6[-22.9,-20.0] -19.3[-

21.5,-17.9  -19.8[-22.4,-18.8]

-10.4[-10.9,-8.8]  -9.2[-10.0, -8.4] 9.6 [-10.6, -7.9]
7.9[7.0,9.2] 8.5[7.5,10.2] 8.4[7.0,-9.7]
-1.5[-2.7,-0.5] -0.5[-2.9,-0.4] -0.9[-2.8,-0.1]

-15.4[-19.8,-13.3]

6.2 [-8.5, -4.4]

10.7 [8.8, 12.7)

2.0(-0.7,-3.5)

Maximum temperature

1981-2010
season
Annual  -0.5
Winter  -17
Spring -2.8

Summer 15.4

Autumn 1.9

2051-2080
change 10th cthange  50th change

38 -34 16 -16 34
44 -8.1 0.1 -5.3 29
37 10.1 0.6 12 25
32 o 1 17 27
69 -186 2 -151 55
159 546 -21 647 B0
46 82 -18 115 15
72 140 -39 193 14
65 140 -28 192 24
69 98 -22 147 7
1 o 0 1 1
-30 15 -17 6 -26
19 14-Sep 0 265ep 12
-23 13-Jun -1 30-May -15
38 96 7 116 27
-169.6 -169.6 -169.6

2041-2070 2071-2100

rcpd. 5 rcp8.s repd.5
1.6[1.1,2.9] 2.8[19.9,3.7] 2.6[1.1,3.6]

-13.4[-14.8,-11.5]  -11.7 [-13.4,-10.5]

1.5 [2.2,-0.1] 0.2[-1.6,0.2]

17.4(16.6,185]  17.8[16.8,19.6]

4.1[33,5.2] 4.7[3.8,6.2)

growing degree days at 4 celsius

1981-2010

annual 724

2041-2070

rcpd.s rcp 8.5

977 [877, 1132] 1061 [971, 1285]

Liquid precipitations (mm)

Season

Annual

Winter

Spring

summer

autumn

1981-2010 2041-2070
RCp 4.5

373 420 [384, 464]

0 1[0,3]

38 45 [37, 55]

217 223212, 237]

120

150 [133, 170]

RCP 8.5

458 [418, 496]

1[0, 4]

45 [39, 60]

232 [220, 245]

169 [144, 197)

-11.9[-14.2, -10.8]

0.7 [-2.0,0.4]

17.6[16.5,19,1]

4.8(3.3,5.7]

2071-2100

rep 4.5

1039 [881, 1201]

90th change
03 53
-22 (]
14 45
34 44
=L 94
757 150
154 54
250 71
247 79
139 79
2 2
(1] -32
10-Oct 26
13-May -32
138 48
-169.6
rcp 8.5
5.4[3.1,6.8]
-8.1[-12.2-6.8]

2.2[03,3.5]

20.3[18.7, 22.5]

7.2[5.4,8.9]

rcp 8.5

1404 [1153, 1746

2071-2100
RCP A5 RCP 8.5
451[406,480] 512 [474, 566]
1[0, 3] 711,15]
46 [36, 71] 62 [41,95]
232[206,260] 236 [218, 257]
167[135,177] 203 [184, 238]



Other relevant climate related projection visualizations Existing climate visualizations allow for snapshots of foreseen
climate change across Naskapi territory, something that data itself is much less efficient in expressing. Nunavik
Climate Report Tome 2 (Chaumond & Maillot, 2017a) uses the Cordex climate models ensemble to simulate future
climate change. Appendix 1includes examples of climatic variables that affect the ecosystems of Naskapi territory and

that were not best expressed in tables 20-22.

Projected Climate Change - Discussion of results

Climate projections, throughout Naskapi territory, foresee significant climate change regardless of emissions
scenarios (rcp4.5 and 8.5). In the medium term (2021-2050), differences between scenarios are slight (ex: 1.9 °C and
2.3 °C change in annual mean temperature for Schefferville 2021-2050 with RCP 4.5 and 8.5 scenarios, respectively). In
the long run, climate change predictions tend to vary depending on emission scenario (3.5°C vs 6.6 °C in annual mean
temperature for Schefferville 2050-2080 depending on RCP). Such results are expected, given that both emission
scenario forecast an increase in global emissions in the first half of the 21st century but the moderate scenario
involves a stabilization of emission in the later half of the century while the high emissions one involves a continuation
of steadily climbing emission levels. While liquid precipitation and temperature increase trends observed with
historical climate change data are prolonged under all climate change forecast sources, projected data (tables 20-22)
shows highest temperature increases in winter, which diverges with historical climate results (tables 2-6, 10-14), which
show that statistically significant changes have occurred mostly in summer and fall, indicating highest temperatures
increases during those seasons. Solid precipitations are also expected to increase (table 22), which was not found to
hold true historically with a slight penchant for the contrary (tables 8, 16). Chaumond & Maillhot (2017b) did project
lesser occurrence of snow precipitation as a % of total precipitation in fall (especially September) (figure 15), which
matches historical data while going against the climate portrait the consortium published. Oppositely, they predicted

increased solid precipitations in January and February (2017b, p. 11.

Increases in temperatures and liquid precipitation are strongly projected to positively impact frost-free season,
growing season length and intensity (figure 14, table 22), and extreme heat days (tables 20-21) while negatively
impacting snow cover period length and intensity (tables 9,16,21 & 22), thawing-freezing days (figure 13), extreme cold
days (tables 20-21) and ice freeze period. The observations of 249 Naskapis in a 2012 survey (Mameamskum, 2014, p.

30) corroborate such trends, suggesting that they have also historically occurred.
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Observed and predicted effects of
climate change on vegetation, land
cover, soil and infrastructure

Disclaimer: Literature diversity is scarce, meaning reliance on a small set of sources per subject is unfortunately

expected for subjects with no extensive academic or formal track record in the area.

Hydrology

The historical and projected development of hydrology has thankfully been studied previously under the cQ2
project in Northern Quebec (above 55th parallel) by a consortium formed by Hydro-Quebec, the MDDELCC, Rio
Tinto and Ouranos in continuous fashion, with last available data presented in 2014 (Chaumond & Mailhot,
2017a, p. 44). 4 watersheds of the Ungava Bay hydrologic network (Caniapiscau (C.) False, (F) A la Baleine
(ALG) and George (G)) that are present on Naskapi territory were studied as part of the cQ2 project. All 4
watersheds had data collected at the following hydrometric station id: 103702 (C.), 103801 (F), 104001 (ALG)
and 104803 (G). Three variables were tested for change as part of the study: average annual water flow,
average water flow at spring run-off (crue des eaux), and average start of spring run-off period (Chaumont &
Mailhot, 20174, p.52).

Methodology

Hydrologic model HSAMI is used for past and future simulations, matched with the CMIP climate model
ensemble for non-hydrologic climatic variables. The reference period used was 1970-2000, while the

projections are for horizon 2050 and 2080. Even for the reference period, much of the database is reconstituted
given missing values and adjustment for accuracy/bias correction (ex: account for water inflow and the effect
of melting ice on river flow). The estimated data accounted for roughly 50% of the reference period for all 4
watersheds (A La Baleine and George River at slightly north of 50% with Caniapiscau and False River stations at
slightly less than 50%). The substantial amount of data from the reference range being estimated is an obvious
limitation of the study, although the Nash-Sutcliffe calibration coefficient shows satisfactory accuracy of results
(>0.5 value) for all 4 points, with Caniapiscau scoring the lowest (0.60s range) while other stations maintained

above 0.8 (Chaumont & Mailhot, 20174, figure 3-6).



Figure 18: Methodological process used by the Figure 19: North of Quebec Watersheds map
consortium Source: https://www.ouranos.ca/wp-
content/uploads/RapportNunavik2018-Tome1-Fr.pdf
(p. 45)
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Results based on 350 simulations using 100 4.5 RCP
scenarios and 92 8.5 RCP ones:

Table 23: Annual change in water flow

D Nom Del[n];g:;;::ne Changement de débit annuel moyen (H50) Changement de débit annuel moyen (H80)
Moyenne  Ecarttype | RCPAS (mdfs) RCPR.S (mifs) RCPA.S (mefs) RCPA.S (méfs)
s ms | 25 S0 75 25 S0 75 | e S0e 75 25 S0e 7S
033801 Grande Rivitre de la Baleine 565 365 | 416 564 B02 568 M6 1165 | 463 730 970 790 1020 1503
094206 Petite Riviére de la Baleine 1082 63.0 95 120 157 128 152 n6 | 97 156 A5 161 A0 B
035002 Nastapoa 010 88 | M7 B0 W4 M4 ML 45 |19 B4 S0 422 ME 730
036101 Innuksuec 1165 §62 | 132 U7 w6 12 B3 R0 | M6 B0 N0 B3 MY 49
102001 Amaud 32 M1 | 394 524 658 5B 7L 911 | 518 IS 810 BA4 1105 M4
102004 Hamelin 457 674 5110 86 " LX) 123 | 65 90 13 100 135 185
02701 Aux Feuilles 5299 689 | 588 859 071 784 107 191 | 707 1080 163 103 1512 1992
103603 AuxMélézes 82 B0 |69 07 137 86 156 181 | 70 132 189 1.0 u5 311
03801 Fake 64 84 15 35 42 29 44 66 | 26 35 62 48 69 90
104001 AlaBaleine 4652 W4 | 137 45 600 321 B8 903 |70 454 B9 570 06 144
104803 George 4560 6031 181 500 607 255 5L 820 | 278 516 794 473 808 1205

Source: https://www.ouranos.ca/wp-content/uploads/RapportNunavik2018-Tome1-Fr.pdf (figure 3-3).
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Table 24: Average change in water flow during Spring run-off

Débit moyen de crue
b} Nom reconstitué Changement de débit de crue moyen [H50) Changement de débit de crue moyen (H80)
(1970-2000)
Moyenne  Eart-type RCPAS (mfs) RCP8.S (m¥fs) RCPAS (m¥s) RCPA.S (mfs)
wfs ms 25 50e 75 25 S0e  The | 2% S0e 75 2%  S0e 7%
093801 Grande Riviere e la Baeine 8305 1566 | 1812 269 2922 217 76 3327 | 1507 2544 W10 2194 3406 372
094206 Peite Riviere e |2 Baleine 1827 316 72 |9 M6 309 456 5T [ 82 476 588 /3 N4 NS
095002 Nastapoca 3116 409 138 8 41 M 462 649 | 185 502 761 619 807 1019
096101 Innuksuac 283 554 197 306 380 267 367 515 [ 267 388 568 337 666 745
102001 Amaud 10517 197 414 1089 1701 ST1 145 248 [ 707 1517 237 08 273 3003
102004 Hemelin 2004 08 64 133 268 B3 188 348 | 77 218 33 12 M9 M4
102701 AuxFeuilles W0 626 | M30 258 380 1827 394 8546 | 1876 2323 525 285 481 ;T
103603 AuxMelézes 064 1058 %2 404 586 40 639 865 | 293 506 919 684 891 1149
103801 False 1253 53 61 125 16 107 W8 a4 | 77 184 22 106 10 257
104001 AlaBaleine 2674 5001 618 1771 2602 1452 2682 3247 | 924 2502 4007 2383 3385 4647
104803 George 18894 5076 345 1903 3500 1141 2093 4153 | S04 2309 4130 1132 3694 5363

Source: https://www.ouranos.ca/wp-content/uploads/RapportNunavik2018-Tome1-Fr.pdf (figure 3-4)

Table 25: Average day of start of Spring Run-off

Jour de début de crue
] Nom reconstitué Changement du jour de début de crue (H50) Changement du jour de début de crue (H80]
(1970-2000)
Moyenne  Ecarttype | RCPALS (jours) RCPB.S (jours) RCPA.S (jours) RCPB.S (jours)
jours juliens 2% S0e T5e Me  S0e 75 | e Sde 75 e  S0e  TSe
093801 Grande Rivigre de la Baleine 19 83 5403 25 41 26 03 | 84 41 W Ass 07 52
094206 Petite Rivitre de |o Beleine 143 90 69 38 05 94 65 16| 01 62 12 187 125 43
095002 Nastapoca 14 100 98 76 61 15 89 68| 14 87 56 187 63 96
096101 Innuksuac 153 01 35 4L 57 M1 3 85| 196 106 65 B0 W1 150
102001 Arnaud 136 104 178 495 41 53 3 88| 68 15 2 S B4 6
10204 Hamelin 159 103|434 81 58 M3 28 86| 57 113 74 262 2E 57
100701 hux Feuilles 146 103|431 74 S5 M0 21 43| 78 00 65 266 188 43
103603 Aux Mélezes 138 103|427 78 48 24 49 72| 158 85 62 M2 69 126
103801 Fabie 133 07 | 416 66§ 39 135 49 66 | 41 B2 51 M0 65 126
104001 AlaBakeine 140 s |18 27 40 B8 93 74| 139 84 55 B 163 126
104803 George 140 123 |05 &1 61 151 98 97| -4l B8 76 352 76 135

Source: https://www.ouranos.ca/wp-content/uploads/RapportNunavik2018-Tome1-Fr.pdf (figure 3-45).

Discussion of Results

While the Caniapiscau river basin did not project any significant change (thus its omission from tables 23-25),
the False, George and A la Baleine river watersheds showed varying degrees of probable upward change in
waterflow (annual average or spring run-off) and earlier start of spring run-off season. A la Baleine and
George River projected significantly higher change in values for both water flow metrics compared to the
False River, which could be symptomatic of the fact that the A la Baleine and George River already support
quite higher water flows than the False River (466m3/s, 455m3/s and 26m3/s respectively for annual average
water flow, table 23). Most pronounced changes were projected for the 2080 range using rcp 8.5, which
follows logical trends in climate projection (furthest projected period, high emission scenario producing the

most changes).



Reasons for increase in water flows are to be studied more profoundly, but higher shore water levels of the
Ungava Bay as well as increased precipitation, both attributable to climate change, could play a significant
role. Decreased snow cover and higher temperatures, which go hand in hand, are the main culprits behind
earlier spring run-off and consequently earlier peak stream flows (Chaumont & Mailhot, p. 47, Young et al.
2017, p.37). Increased water flows and earlier peak stream flows and spring run-off can have many
ecological repercussions from affecting fish (change in habitat, mismatch from hatching season with typical
oxygen and temperature conditions, (more in section 5.4) (Young et al. 2017 p. 37, 51), to caribou migrations
(overflowing rivers = safety hazard, delays migration, disorganizes herds (Le Corre, 2016)) as well as
possibly changing shoreline vegetation (favorable to spruce-moss forest and deciduous forests (Foret

Ouverte, 2019,vegetation nord quebecois)) and breeding habitat for parasitic and biting insects.

Bioclimatic change

Charron (2015), mapped the possible change in bioclimates in Nunavik within the 21st century, a useful
baseline metric of possible change in terms of ecosystems, vulnerable species and potential risk of invasive
species in the medium to long run (Fournier & Logan, 2017, p. 71. Such mapping source is the only one of
its kind produced in recent years that concerns Naskapi territory, although it is arguable that it is based on
McKenney (2001)’s simpler bioclimatic modeling endeavor, which classifies the presence of 4 distinct
biomes in Nunavik opposed while Charland proposes 7. Projected bioclimatic evolution for the ranges
2040-2064 and 2076-2100 are based on climate models (24) ensemble CORDEX (Fournier & Logan, 2017, p.
72-73). Expected range data (1981-2010) was obtained through 4 sources of climate recalculation (CFSR,
ERA-Interim, JRA55 and MERRA).

Results: Figure 18: bioclimate classification 2040-2064 RCP 4.5
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Source: https://www.ouranos.ca/wp-content/uploads/RapportNunavik2018-Tome1-Fr.pdf (p. 80/ figure 4-3)
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Figure 19: bioclimate classification 2076-2100 RCP 4.5

Classification des bioclimats 1980-2004 Horizon 2076-2100 : RCP 4.5
GRFD

Source: https://www.ouranos.ca/wp-content/uploads/RapportNunavik2018-Tome1-Fr.pdf (p. 81/ figure 4-4)

Figure 20: bioclimatic classification 2040-2064 scenario RCP 8.5
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Source: https://www.ouranos.ca/wp-content/uploads/RapportNunavik2018-Tome1-Fr.pdf (p. 82/ figure 4-5)

Figure 21: bioclimatic classification 2076-2100 scenario RCP 8.5
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Source: https://www.ouranos.ca/wp-content/uploads/RapportNunavik2018-Tome1-Fr.pdf (p. 83/ figure 4-6).



Discussion of Results:

Current bioclimatic modeling shows subpolar cold and polar (george river basin) present on Naskapi
territory. The predicted 2040-2064 range shows the apparition of non-cold subpolar climate on Naskapi
sector for both emission scenarios, which for comparison, was a climate classification found by Gerardin &
McKenney (2007) in the late 1990s on Cote-Nord, Baie-James, Abitibi-Temiscamingue and Gaspesie
regions, as opposed to the disappearing (current) subpolar cold climate. A subpolar warm classification
could appear on the south-western half of NNK territory in the rcp 8.5 scenario for the time period
(2076-2100), which would be comparable to the temperature climate found by Gerardin & McKenney (2001)

in southern Abitibi, Outaouais, Bas-St Laurent and Mauricie.
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Figure 22: Gerardin & McKenney (2007). Bioclimatic classification. Bright green = subpolar, Darker green =

subpolar warm

With the rcp 8.5 scenario (2050, 2080), the growing season will also probably be prolonged on most of NNK
territory at varying levels, most likely from a super short (90-120 days) to 120-150 (short) or for the 2080
period, into moderate range (150-180). Exact repercussions of such changes are hard to predict, given that
they rely on a predicted bioclimatic change themselves and that there is no indication that phenology
(seasonal timing of plant and animal activities), specifically the migration of bio-organisms can match the
fast rate of climate change. Moreover, natural obstacles (rivers, mountains, etc.) and anthropogenic barriers
(ex: habitat fragmentation) mitigate migration (Berteaux et al. 2010, p. 14). Nonetheless, bioclimatic models
are something worth taking into consideration as a generalized measure of biological change related to

climate change.
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Vegetation and land cover

Given that vegetation, as compared to most other forms of living organisms, has a very slow “life
rhythm” (Chaumont & Mailhot, 201743, p. 87), effects of a changing climate on flora and land cover might
only be noticeable after an extended period of time, as opposed to sudden change in animal behavior for
instance. Thus, the prediction of changing vegetation with climate change as the cause tends to be

speculative, given the numerous, complex factors that can influence vegetation growth.

However, climate trends such as increased temperature, precipitation and growing season length and
intensity point towards a densification of vegetation when other conditions (ex: soil substrate quality,
adequate terrain) are favorable to such growth (Chaumond & Mailhot, 20173, p. 144, Rupp et al. 2001). A
warmer, more humid climate usually bolds well for vegetation given lesser hydric stress and better
germination quality (Chaumond & Maillhot, 2017a. p. xxii), although such changes can throw the whole

ecology out of whack in the long run.

Spruce-lichen, tundra forest, deciduous forests and
forest fires

As such, the thickness/density of spruce-lichen and spruce-moss forest, the vegetation cover types most
prevalent around Kawawachikamach (Foret Ouverte, 2019), is predicted to increase as germination is
favored by increased temperature and reduced hydric stress (Kawawachikamach area historically having
a very short growing season as well as few precipitations) (figure 18-21, Charron, 2015; Tremblay, 2017).
Spruce-moss (or tundra forest) and lichen forest are also predicted to probably expand their range north
(Tremblay, 2017, p. 148) but limiting factors such as soil humidity, eolian and hydric stress, permafrost
thawing and presence of large herbivores, defoliating insects could act as limiting factors. Densification
and expansion of spruce-lichen and spruce moss forests could have significant impacts on ecology,
notably on insect, avian populations and even larger herbivores such as caribous, which sees about 20%
decreases in time spent foraging when oestrid flies disturbance is at its peak (Witter et al. 2012, p. 4,9).
On the other hand, densification of lichen cover could be beneficial to caribou’s wintering range and

offspring productivity in the following spring.

While there are positive indications of forest growth and densification, it is possible that those could be
negated by the increased prevalence of forest fires and or defoliating insects (Tremblay, 2017). While
increases in precipitation levels and humidity mostly negate the effect of higher temperature on forest
fire risks, if temperatures increase at higher rates than precipitations or if temperature increases are

temporally mismatched with precipitation increases (ex: higher temperature in spring, more precipitation



in falD), then the risk of forest fires increases significantly (Boucher et al, 2019). Black spruce, the dominant
tree species of spruce lichen and spruce moss forests/forest tundra is rather vulnerable to forest fires (the
#1 black spruce abundance and range limiter), with Boucher et al. (2019) projecting a 0.5-1% annual
increase in area burned for the species in the George river area paired with a 2071-2100 time interval
through the use of climate modeling, although no significant trends were obtained for the
Kawawachikamach region. Forest fire is thus also the primary cause of caribou habitat lost, specifically
lichen (Joy et al. 2003, Rupp et al. 2006). Prevalence of forest themselves (density) is also a risk factor for
forest fire (Payette et al. 2001), which is set to become more and more important. Interestingly, White
spruce, unlike other tree species present on NNK territory, benefits from forest fires (Tremblay, 2017),

which in the event of increased forest fires, could mean possible changes in vegetation composition.

Besides density, it is speculated that the tree line could move further up, with areas where black spruce
previously showed stunted growth now reaching an “adolescent phase”, thus increasing the average
height of trees (Tremblay, p. 118). However, per Giardin et al. 2016; Mcmanus et al., 2012, the Canadian
boreal forest barely grew even if mean temperatures increased from 0.5 to 3 degrees for the 1986-2010
period, which suggests that climate itself is an inconsistent predictor of land cover. It is theorized that
heightened hydric stress could pose problems to the growth of black spruce, even though its optimal
temperature for germination (15-21 celsius) is reached (Black & Bliss, 1980, Meunier et al. 2007, Tremblay,
2017). Given that caribou typically opt for habitat beyond the tree line as calving grounds, it is plausible

that a change in tree line geography could alter caribou distribution (Sharma et al., 2009).

Figure 23: Tree line in Nunavik (Tremblay, 2017, p. 99)
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Besides spruce-lichen and spruce-moss land covers, exceptional subarctic deciduous first are also likely to
expand due to favorable growing season, temperature and precipitation trends, specifically in locations
where nearby terrain allows for expansion (wind protection, adequate soil substrate, etc.) (Tremblay, 2017,

p. 149). Such micro-climates are known to support a richer biodiversity and are of great conservation value.

White spruce and tamarack, which is said to be used for Naskapi implements and crafts (Weiler, 2009) has
responded positively to climate change, especially higher temperatures (Tremblay & Levesque fig 5-9,

Dufour-Tremblay et al. 2012a). Overall, it is also probable that proportion of black spruce-

Shrubs

Erect shrubs (Mameamskum, 2014; Tremblay, 2017) have and are projected to continue to enjoy higher
density and range as a result of favorable climate conditions. Shrub species such as dwarf birch (betula
glandulosa) and salix species (alaxensis, agyrocarpa, calciola, glauca, planifolia, vestita) (Fraser et al. 2011;
Tremblay et a. 2012; McManus et al. 2012; Ropars & Boudreau, 2012) are believed to have been the greatest
winners from climate change, which can be explained notably by its capacity for adaptation to different
environmental conditions, which is a limiting factor for many plant species even if climate conditions are
favorable (Wahren et al. 2005). Per Tremblay (2017), the main driver of shrub expansion is a reduction of
snow cover (up to 8 weeks less by 2100), which causes major modification to the tundra through an

increased growing period.

On the flip side, erect shrub expansion has come at the expense of local abundance of other plant types,
especially dwarf shrubs, which happen to be the plants who produce fruits (berries). Near Umiujag, fruit
producing shrubs presence was very weak in areas where betula glandulosa covered more than 50% of
territory (Lussier, 2016). Negative effects of betula glandulosa on presence and abundance of empetrum
nigrum, Vaccinium vitis idea ad v. uliginosum, all species which fruits were reported to be collected by the
Naskapi in the Weiler Report (2009) could possibly transpose onto Naskapi territory, although research is
needed to validate such claim. Such idea seems to match with Naskapi observations of smaller, drier
berries, and less prevalence of such plants (Mameamskum, 2014). It is theorized that, since erect shrubs
and dwarf shrubs (fruit-producing) compete for similar poor soil nutrient conditions (Shevtosova, 1997;
GRET, 2007), but that the taller erect shrubs block the ability of dwarf shrubs to receive sufficient sunlight
(Wahren et al. 2005), increased in erect shrubs abundance creates umbrage which negatively affects
sunlight conditions for dwarf shrubs (Lavalee, 2013; Lussier, 2016). As mentioned, there is no study that
affirmatively claims such impact on Naskapi territory, although the observed growth in erect shrubs
abundance matched with claims about declining fruit production of dwarf shrubs does point in that

direction, especially given that such phenomena has been scientifically verified in other parts of Nunavik



(Lussier, 2016, Tremblay, 2017). Per Myers-Smith et al. (2011), erect shrubs’ greater phenotypic plasticity,
enabling greater adaptability to environmental and climate change procures a comparative advantage

over dwarf shrubs.

Note: Reduced productivity and density of berry producing shrubs could have a negative impact on
rodents, passerines (Norment, 1997), geese (Cadieux et al. 2005) and ptarmigan populations as they all
rely on berries as a significant food source. This in turn would invariably affect the faunic landscape and

Naskapi land-use, primarily hunting (and obviously berry picking).

Wind level

Results in maximum wind gust speed in section 3.1.4 (table 19) show reduced wind speed across the
board for the Schefferville area. While impacts of such changes are hard to quantify, it could have
possibly played an ecological role along those lines: protection of species (shrubs, ptarmigans, rodents)
who benefit from snow cover (which is projected to decrease heavily) as higher wind speed decreases
snow cover, which can damage shrubs (Ropars and Boudreau, 2012); High stress windy environment
related to lesser vertical growth of black spruce, an ecological staple of the Naskapi sector (Kempes et al.

2011, Aczel, 2021).

Figure 24: Mapping of vegetation near Kawawachikamach (black elongated, vertical strip). 25x10 km
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Near Kawawa, area constituted of dominantly spruce and moss vegetation (dark green) of density of trees
>4m at 25-40% (especially near water) with some patch of spruce and lichen cover (light green) at 25-40%
tree density, + some mix of both (darker light green). Tree density seems to grow as we move away from

centers of human activity, generally from 10-25% into the 25-40% range. Vegetation is sparser as we move

west, with dominance of erect shrubs (pink) and patches of dwarf shrubs (yellow).

Figure 25: vegetal bio climates in Nunavik
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Source: https://www.ouranos.ca/wp-content/uploads/RapportNunavik2018-Tome1-Fr.pdf (p. 191)

Figure 26: Significant minetrophe peat/fen west of Waukach lake, peatlands account for 3% of earth’s surface

yet stock 30% of all soil carbon (Xue et al., 2021; Harris et al., 2021).

Source: forét ouverte, carte vegetation nord québécois



Permafrost, soil composition and hunting routes

While most Naskapi infrastructure (buildings, mining, roads for cars) are concentrated in the Schefferville-
Kawawachikamach-Lac-John area, south of continuous or even discontinuous ranges for permafrost, that
does not make the thawing of permafrost as a consequence of increased soil temperature a non-issue for

Naskapis.

Figure 27: Permafrost thawing risk map

e Ay
Bt

4 Indice de susceptibilité
i g lvm 050 100 Susceptibiliné élevee
- =
ER Y Modéree
<] ‘a (28-4%C) 0xs oars (05~ 100]| Susceptibilité modénée
E 3
> - E (:':':' 000 | oso | 100 €05 | susceptibilié faible
‘."&_ »
= F s
27 3 z
b ; £3 #2% i3
i3 ; ® v £ “s
Ly : Québec i t Volume en glace
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Naskapi hunting routes and a thawing permafrost

Given that Naskapi travel significantly over its territory, for food gathering and/or leisure, it is possible that
if travel/hunting trails (vtt, snowmobile use) cross over areas where existing permafrost is likely to thaw in
the near future, such practice might become a significant safety hazard. In fact, experienced Naskapi
hunters have already mentioned being incapable of safely navigating trails they have used for hunting for
decades, citing unpredictability of weather, higher variation day to day, season to season, changing soil
composition and ice cover (Mameanmskum, 2014). To see if thawing permafrost significantly hinders the
ability of Naskapis to travel and practice traditional activities, | have matched (doubled) a map of Naskapi

traditional trails with a foret ouverte’s risk of permafrost thawing layering (2019).

Source of land routes map, see figure 1

et (hint: Naskapi Nation of Kawawachikamach)

s Naskapi Hu
§ of Lake
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High risk of thawing areas (in red, p>1) are relatively sparse yet they sometimes occur on or near (hard to tell
precisely) Naskapi routes, which in general do a great job of avoiding such unstable terrain. Medium and low
risk areas in yellow and green are located mostly further north and probably do not see much use now given

that the hunting of the George River caribou herd has been prohibited since 2013.

Interestingly enough, when comparing such mapping with one done for vegetation cover in Northern Quebec,
areas seen as at high risk of thawing seem to correspond to areas where there is significant peatland (see
figure 26, west of Waukash lake for example). While this should be studied attentively (other than peatlands
containing large amounts of ice/permafrost soil due to low oxygenation and temperature), for any relevant
conclusions to be made out of it, if the foreseen thawing holds true, it would have massive repercussions in

terms of co2 released into the atmosphere, given that peatlands stock enormous quantities of co2.

Ecological impact of a thawing permafrost

In terms of pure ecology, thawing permafrost at the moment of thaw might cause degradation of local
vegetation. However, given that (newly) unfrozen soil gives access to a higher quality germination potential
(more beds, warmer temperature), regrowth should be relatively fast although possibly different than pre-

thaw given a changing soil composition (Tremblay, 2017, p. 126).

Effects of climate change on Naskapi traditional trails

Even while leaving permafrost out of the analysis, the bioclimatic outlook for hunting trails is one of caution,
given unpredictable and unrecognizable route conditions. While they did not specify which ones, some
Naskapis mentioned that some trails are rendered unusable (Mameanmkum, 2014, p. 10). Most often cited
reasons for lack of accessibility to backcountry routes and land use activities are a lesser period of freeze/
icing days, which is projected to diminish significantly (15-46.7 annual day lost) in the long run (2080) per
table 20, with Naskapi reports saying such process has already started (Mameanmkum, 2014, p. 12). Loss of
ice cover period was thought by fishermen to negatively affect fishing period given longer period of
uncertainty over ice conditions (unsafe) while the ice cover remains significant enough to prevent “summer”
fishing (Mameamkum, 2014 p. 13). This is undoubtedly also related to loss of ice cover thickness from about
36 down to 24 and less on most lakes in winter per the Naskapis (2014, p. 22). Warmer temperatures in spring
also cause an increase in liquid precipitations (figure 8-9, 13-15) which could possibly flood trade routes or at
the very least render them extremely muddy for a vtt vehicle, not to mention a loss of snow cover (figure 16).
Overall, the aggregate effect of lesser accessibility to its territory means loss of cultural value for the
Naskapis, economic losses and increased reliance on what they call “supermarket food” (Mameamskum, 2014,

p. 26-27)



Conclusion

As a general pattern, historical climate trends transpose to future climate change scenarios, although
specificities (ex: historical changes in climate were most pronounced in summer while forecasts predict the
largest variations in winter) tend to differ. General patterns in historical climate (increased temperature in
summer, increased liquid precipitations in the spring and fall, etc.) and its effect on Naskapi territory and
land use (changes in animal and fruit producing plant food sources availability, decreased accessibility to
land and its resources) also matches Naskapi observations, a testament to the knowledge of its people on
their land. This comes as no surprise given that they experienced first-hand the effects of an increasingly
changing climate on their territory (especially since the 1990s per most graphed climate variables, figure
3-10), which besides the well documented decline in caribou and other land resources’ abundance, includes
the increasingly precarious state of hunting routes; threatened by a thawing permafrost and increased
(shrub) vegetation density. Naskapis have seen land accessibility even more comprised in the fall and spring
(critical seasons as numerous animal resources are at peak abundance) given that reduced snow cover and
ice cover period threaten the safe use of snowmobiles and ice fishing practices (Mameamskum, 2014),
trends that are predicted to linger in the future (figure 3-10). This will invariably affect Naskapi land use but
also faunal and floral activity. As such, it is forecasted (Berteaux, 2018) that diversity is set to increase as
temperature and precipitation increases result in favorable climatic conditions for a wider range of species
(see appendix ID. Such changes in ecological composition are likely to affect trophic relations between
species, sometimes at the expense of already well-established ones that play vital roles in the current
ecosystems and that are part of Naskapi land use practices. Notably, certain species of erect shrubs (salix
genus, betula glandulosa particularly) have by all accounts increased in occurrence frequency and density
as snow cover period length has decreased, a trend predicted to exacerbate (Tremblay, 2017). This was
often observed to be detrimental to the presence of fruit producing rampant shrubs (section 4.3.2),
appreciated by the Naskapis as well as the local mammals and birds as the growth of taller erect shrubs
outcompetes them for sunlight and space. Other trophic changes can be more covert but nonetheless of
dramatic impact; for instance, favorable climatic conditions to moose and their preferred floral habitat might
also attract/sustain a larger grey wolf population (appendix 1), a known predator of caribou, the Naskapi’s
traditional big game food source. As such, it would be of interest for ecologists and the NNK alike to study
possible links between different known historical or forecasted climatic and environmental change and the
past or future development of specific land resources, as allowed by climate data and forecasts on the
effects of the environment on NNK territory. An understanding of drivers of change in resource abundance
patterns in relation to the climate is key information in the preservation and deepening of Naskapi

knowledge of its territory.
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Appendix1-CordexClimate Models

Figure 13: Freeze-Thawing days
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Figure 14: Growing season length
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Figure 15: Percentage of total precipitations as snow (September)
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Figure 16: Snow cover period length
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Appendix 2 - species distribution on
NNK territory: past and forecast

George River basin

Specie Modeled range for 2010- 2010- 2040- 2040- 2070- 2070-
historical period 2040 RCP 4.5 2040 2070 2070 2100 20100
(1981-2010) RCP 8.5 Rcp 4.5 Rcp 8.5 Rcp 4.5 RCP 8.5
American Black Presence - Across Loss George [...] [...] [...] [...] Across NNK
Bear (=) NNK territory (all) river basin (-) territory (+)
American Marten | All [...] [..] [..] [.] [...] [...]
)
American Mink All but northeastern All but Northern | All but Virtually all (+) | All (+) All [...]
(+) section Ungava Bay Northern
Peninsula (+) Ungava Bay
Peninsula (+)
American Water No presence All but SW (+) All but SW (-) All (+) [...] [...] [...]
Shrew
Apparition on
NNK territory
(widespread) (+)
Arctic Fox All Constant
=) presence across
periods
Arctic Hare N, E, parts Covers KWW [...] Lostof mostS | [...] [...] Only present
“) area range (-) Ungava
Peninsula (-)
Arctic Shrew No [...] [...] [...] Sporadic No Virtually All
Presence S +)
Apparition on (+)
NNK grounds
(widespread) (+)
Canadian Lynx All but Upper George Virtually all (+) [...] [...] [...] [...] [...]
) River bassin
Cinereus Shrew All All but parts of [...] [...] [...] [...] All (+)
= Northeastern
Labrador (-)
Coyote No [...] [...] [...] Presence Virtually no All but
Apparition on South and presence Ungava
NNK grounds East of KWW Peninsula
(widespread) (+) +) +)
Eastern No [...] [...] [...] Sparse; N of No All but
Chipmunk KWW Ungava
(Canapiscau Peninsula
Apparition on basin) and E )
NNK grounds (+) of
Attikamagen
lake (+)
Eastern Heather | All but Upper George [...] (slight [...] (slight All but Ungava | [...] [...] All (+)
Vole River Basin increased increased Peninsula (+)
+) northern range) northern
*+) range) (+)
Groundhog Caniapiscau river Virtually all (+) [...] [...] All (+) [...] [...]
+) basin and lower
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House mouse No All (+) [...] [...] [...] [...] [...]
Widespread
apparition (+)
Little Brown Bat Southern NNK W and SE (+) [...] Virtually all (+) | All (+) Virtually all All
+) territory (up to
Wheeler river)
Meadow Jumping | No All [...] [...] [...] [...] [...]
Mouse
Widespread
apparition (+)
Meadow Vole (=) | All [...] [..] [...] [..] [...] [...]
Moose All but upper george Some Presence | Some Virtually none W and S of Presence W of KWW
“) river bassin *does not | W of KWW (-) presence ) KWW extreme W of “)
seem to match (more) W of (+) NNK territory (-
historical observations KWW (+) )
Muskrat (=) All [..] [] [..] [-] [...] [...]
North American All but Ungava Bay Loss of NE [] [..] [-] [...] Virtually all
Beaver (+) range )
North American Eastern strip Near all but Near all but All Quebec All (+) [...] [...]
Deer Mouse (+) George River George River | territory
Basin (+) Basin (+) (+)
North American Up to Riviere de la Expanded [...] All but isolated | [...] [...] All (+)
Porcupine (+) Baleine northern range. area south of
Up to Torngat
Kangigsualujjua Mountains
q(+) National
reserve/all
Quebec
territory (+)
Northern Bog All Kawawa area, [...] Only upper Sparse upper GRB + Virtually non-
Lemming (-) upper George GRB (-) presence isolated present (-)
disparition on River Basin (-) upper GRB (-) | presence (2
NNK grounds points) west of
KWW
North American Presence south of All (+) [...] [...] [...] [...] [...]
Flying Squirrel Kawawa at the
+) southern limit of
Naskapi grounds
Polar Bear* All Virtually All [...] [...] [...] [...] Loss of
-natural barriers southern
may apply range (only
- sporadic
presence (-)
Red squirrel (=) All Virtually all [...] [...] [...] All All
Caribou All Only isolated Slightly larger | Dramatically No (-) [...] [...]
Disparition on area in upper range in the decreased
NNK grounds (-) George river same area (+) | presence in
basin (GRH) (-) the same area
Q]
Rock vole (+) No All but West of [...] All (+) [...] [...] [...]
Widespread Kawawa (+)
apparition
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Snowshoe hare All but East of G All but Ungava [...] [...] [...] [...] All
+) (except SE part of GR | Peninsula (+)

where it is present

further E)
Southern Red- All but North East of Virtually All [...] All [...] [...] [...]
Backed vole (+) George River Bassin
Star-nosed mole No All [...] [...] [...] [...] [...]
(+)
Widespread
apparition
Striped Skunk (+) | No [...] [...] [...] Sparse No All but

presence Ungava

Widespread Caniapiscau Peninsula
apparition basin (+) (+)
Ungava Collared | Kawawachikamach Ungava [...] No [...] [...] [...]
Lemming (-) region and George peninsula (-)

River Basin
White Tailed- No [...] [...] [...] [...] [...] Up to the
Deer (+) 54.5th
Widespread parallel
apparition
Wolverine All Sparse Kawawa | [...] West of No (-) Sparse No
) religion, West of George River Ungava

George River in in the North Peninsula

Disparition the North (-)
Woodland No All but Upper [...] Virtually All (+) | All (+) [...] [...]
Jumping Mouse George River
+) Bassin (+)
Widespread
apparition

Game birds (waterfowl, lagopus genus)
Does not include migratory ranges for migratory species (spring and fall mig

ration) unless sp

ecified otherwise given lack of data.

range in the Arctic is
likely to result in a
diminished migration
volume in the East-
Atlantic migration
corridor

Canada Geese All Stable over

= time, no
indications of

(summer and decreased

migration) migratory
numbers

Snow Geese Breeding grounds Not

) found on NNK territory

but its probable
(migration) diminution in breeding

(+) Apparition

American Black Virtually all Loss of range [...] [...] [...] Virtually all Virtually all
Duck (Summer) east of George

= River (-)

Mallard (summer) | No All [...] [...] [...] [...] [...]
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American Wigeon | No Sparse Up to 57th [...] All but Ungava | Up to 57th All but
(summer) (+) Presence up to Parallel (+) Peninsula (+) Parallel Ungava
(apparition) 57th parallel (+) Peninsula
Green-Winged All but Northeast of All (+) [...] [...] [...] [...] [...]
Teal (summer) George River (56th
(+) parallel and up)
Northern Pintail Koksoak bassin + All [...] [...] [...] [...] [...]
+) south of Kawawa (in
Labrador/54.5th
parallel)
Greater Scaup All Virtually all (-) Sparse Near Kawawa: | Virtually non- George River No (-)
(summer) presence East shore of present except | Bassin
) throughout Swampy Bay pockets
Naskapi river, East northeast of
Disparition on territory; shore of George River
NNK range presence near | Godwood river. | (-)
Kawawa and GRB (-)
GRB (-)
Surf Scoter Up to 57th parallel Sparse Slight Sparse Local [...] Virtually non-
(summer) except east of George | presence increase in presence presence present (-)
) River throughout NNK | range (+) throughout south of
Quasi-disparition territory, present NNK territory, Kangigsualujju
NNK range near Kawawa (-) present near aq (-)
Kawawa
Black Scoter All but Ungava Up to 56th [...] Isolated No [...] [...]
(summer) Peninsula parallel (-) presence near
“) Kawawa
Disparition on (Godwood and
NNK range Swampy Bay
river) and
along George
River (-)
Long-Tailed Duck | Only in northernmost
(summer) NNK territory when it
comes to breeding
) and summer range
(58th parallel +) and
along the Labrador
Coast
Diminution of breeding
range in the Arctic and
on the Labrador coast
could alter migration
volume in fall and
spring
Harlequin Duck Widespread north of Similar but with Slightly [...] Increased Virtually all (+) | All (+)
56.5th parallel as well | increased decreased presence near
(summer) as on Labrador coast, | presence south range and northeast
sporadic presence in of Kawawa between 55 of Kawawa (+)
(+) the Kawawa region (Attikamagen and 57 N (-)
and much of Naskapi lake and below)
practical range for
waterfowl hunting
Willow Ptarmigan | All [...] [...] [...] Virtually all (-) | All Presence
mostly in
(Year-round) Ungava
Peninsula,
“) north of 57th
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parallel for
Typical habitat: year-round
stunted willow range.
thickets on flat Wintering
tundra to possibly range, not
be compromised covered in
my increased the dataset,
vegetation would most
density likely still
cover
significant
NNK
territory.
Rock Ptarmigan Year-round range NE NNK range [...] No [...] [...] [...]
(year-round) North of 57N, (57N+) (-) Hard to tell
wintering range how the
(-) Predicted historically went as far wintering
Disparition of south as Sept-lles range would
year-round evolve, likely
population on presence on
NNK grounds NNK range but
possibly
scarcer.
Sharp-Tailed No [...] [...] [...] [...] [...] Sporadic
Grouse presence
(year-round) mostly SE of
George
(+) Possible River and
localized NW of
apparition under Caniapiscau
RCP 8.5 2071- river. (+)
2100
Spruce Grouse All but Ungava Slight Slight gain in [...] [...] [...] Virtually all,
Peninsula Diminution of NE NNK all Quebec
(year round) NE range (-) territory territories for
(+) the NNK (+)
Ruffed Grouse No All [...] [...] [...] [...] [...]
(year round) (+)
Widespread
apparition from
2010-2040
onwards, would
be an indicator of
the emergence of
mixed wooded
areas and dense
shrubbery

Data derived from https://ahasverus.shinyapps.io/bioclimaticatlas/
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