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ᐊᐅᓚᑦᑎᔨᓄᑦ ᓇᐃᓈᖅᑕᐅᓪᓗᑎᒃ

ᓄᓇᕗᑦ ᒐᕙᒪᒃᑯᖏᓐᓂ ᐊᕙᑎᓕᕆᔨᒃᑯᑦ ᑐᓂᓯᓚᐅᖅᑐᑦ ᓄᓇᕗᒻᒥ ᐸᕐᓇᐃᔨᒃᑯᑦ ᑲᒥᓯᓇᖏᓐᓄᑦ ᓄᓇᖑᐊᕐᓂᒃ ᑕᐃᒃᑯᓂᖓ
2016−ᒥ ᓄᓇᐃᑦ ᐊᑑᑎᒃᓴᖏᓐᓄᑦ ᐸᕐᓇᐅᑎᒃᓴᓂᒃ (ᓄᓇᐃᑦ ᐊᑑᑎᒃᓴᖏᓐᓄᑦ ᐸᕐᓇᐅᑎᓂᒃ) ᐱᔾᔪᑎᖃᖅᑐᓂᒃ ᐊᕐᕋᒎᑉ
ᐃᓛᒎᑦ ᓇᐹᖅᑐᖃᖏᑦᑐᕐᒥᐅᓄᑦ ᑐᒃᑐᓄᑦ ᓇᔪᒐᕆᔭᐅᖃᑕᕐᓂᖏᑦ ᓄᓇᐃᑦ. ᑕᐃᒃᑯᐊ ᓄᓇᖑᐊᑦ ᐃᓚᖃᕐᒥᔪᑦ
ᖁᖓᓯᕈᑦᑎᖅᑕᐅᖃᑦᑕᓚᐅᕐᓂᖏᓐᓂᒃ ᖃᐅᔨᒪᔾᔪᑎᒃᓴᓂᒃ ᑕᐃᒪᖓᑦ 1993-ᒥᒃ 2012-ᒧᑦ ᐊᒻᒪᓗ
ᓇᐹᖅᑐᖃᖏᓐᓂᕐᒦᖏᓐᓇᖃᑦᑕᖅᑐᓂᒃ ᐊᕐᓇᓪᓗᐃᑦ ᖃᐅᔨᔭᐅᔪᒪᓪᓗᑎᒃ ᓄᕐᕆᕕᐅᕙᖕᓂᖏᑦ. ᐸᐸᑕᐅᓂᖏᓐᓄᑦ ᑕᒪᒃᑯᐊ
ᖃᐅᔨᒪᔾᔪᑎᒃᓴᐃᑦ ᐱᔾᔪᑕᐅᓚᐅᖅᑐᑦ ᖃᐅᔨᕋᑕᕈᓐᓇᕐᓂᖅ ᓄᓇᖑᐊᓕᐅᕈᑕᐅᔪᓐᓇᕐᓂᖏᓐᓂᓗ ᓄᕐᕆᕕᐅᕙᒃᑐᑦ ᐊᒻᒪᓗ
ᓄᕐᕆᓯᒪᓕᖅᑎᓪᓗᒋᑦ ᓇᓃᖃᑕᕐᓂᖏᓐᓂᒃ ᑐᒃᑐᐃᑦ, ᐊᓯᔾᔨᖅᓯᒪᓕᕐᓂᖏᓐᓂᒃ ᐊᑐᖅᐸᓪᓕᐊᓂᖓᓂᒃ ᐊᓂᒍᐃᑦ ᖁᓖᑦ 10
ᐊᓂᒍᖅᑐᑦ. ᐃᓄᐃᑦ ᖃᐅᔨᒪᔭᑐᖃᖏᑦ ᐃᓱᒪᒃᓴᖅᓯᐅᕈᑕᐅᓚᐅᖅᓯᒪᓐᖏᒪᑕ ᐱᕙᓪᓕᐊᓕᖅᑎᓪᓗᒋᑦ ᑭᒡᓕᓕᐅᕐᕕᒃᓴᐅᖁᔭᐃᑦ.
ᓄᓇᕗᒻᒥ ᐸᕐᓇᐃᔩᑦ ᑲᒥᓯᓇᐃᑦ 2021−ᒥ ᓄᓇᐃᑦ ᐊᑑᑎᒃᓴᖏᓐᓄᑦ ᐸᕐᓇᐅᑎᒃᓴᓕᐊᑦ ᐃᓚᒋᐊᖅᑕᐅᓕᓚᐅᖅᑐᑦ
ᑭᒡᓕᖃᕐᕕᐅᓂᖏᓐᓂᒃ ᐃᓚᖏᓐᓄᑦ ᑐᒃᑐᖃᕐᕕᐅᕙᒃᑐᑦ ᓴᐳᓐᓂᐊᖅᑕᐅᓯᒪᕝᕕᒃᓴᖏᓐᓂᒃ ᐊᕙᓗᓕᐅᕐᕕᐅᓂᖏᑦ.

ᕿᑎᖅᒥᐅᑦ ᐃᓄᐃᑦ ᑲᑐᔾᔨᖃᑎᒌᖏᑦ ᐃᖃᓇᐃᔭᖅᑎᑦᑎᓚᐅᖅᑐᑦ ᑕᐃᒃᑯᓂᖓ EDI ᐊᕙᑎᓕᕆᔨᒃᑯᑦ ᐊᔾᔨᒌᖏᑦᑐᓂᒃ
ᑯᐊᐳᕇᓴᖓᓂᒃ−Environmental Dynamics Incorporated−ᑯᓐᓂᒃ ᐊᒻᒪᓗ ᐊᕈᐊᕋᒃᑯᑦ−Aurora−ᑯᑦ ᐅᑭᐅᖅᑕᖅᑐᒥ
ᐆᒪᔪᓕᕆᓂᕐᒥᒃ ᖃᐅᔨᓴᖅᑎᖏᓐᓂᒃ 2016−ᖑᑎᓪᓗᒍ, ᖃᐅᔨᒋᐊᖅᑕᐅᖁᓪᓗᒋᑦ ᐱᑕᖃᕆᐊᓕᒻᒪᕇᑦ
ᕿᒥᕐᕈᐊᖅᑕᐅᔭᕆᐊᖃᕐᓂᖏᓐᓂᒃ ᑐᒃᑐᓂᒃ ᓴᐳᓐᓂᐊᕐᕕᒃᓴᐃᑦ ᑭᒡᓕᖃᕐᕕᒃᓴᐃᑦ. ᐅᓂᒃᑳᓕᐊᖏᑦ ᓄᑖᓂᒃ
ᑐᓴᒐᒃᓴᓕᐅᕈᑕᐅᓕᖅᑐᑦ ᖃᐅᔨᓴᖅᑕᐅᓚᐅᖅᑐᓂᒃ, ᐅᓂᒃᑳᓕᐊᕆᔭᐅᓚᐅᖅᓯᒪᔪᑦ 2016-ᖑᑎᓪᓗᒍ. ᐅᑯᐊ ᐅᓂᒃᑳᓕᐊᑦ
ᓄᑖᓂᒃ ᑐᓴᒐᒃᓴᓖᐊᑦ ᑕᐃᒃᑯᓂᖓ 2016−ᒥ ᖃᐅᔨᓴᖅᑕᐅᓚᐅᖅᑐᓂᒃ ᐃᓱᒪᒋᓪᓗᒋᑦ 2021-ᒥ ᓄᓇᐃᑦ ᐊᑑᑎᒃᓴᖏᓐᓂᒃ
ᑎᑎᕋᖅᑕᐅᕙᓕᐊᓂᖏᓐᓂᒃ ᑭᒡᓕᖃᕐᕕᒃᓴᐃᑦ ᐸᕐᓇᐅᑕᐅᕙᓪᓕᐊᓂᖏᓐᓂ ᐊᒻᒪᓗ ᐃᓚᒋᔭᐅᓚᐅᕐᓂᖏᓐᓂᒃ ᑐᒃᑐᐃᑦ
ᖁᖓᓯᕈᑦᑎᖅᑕᐅᖃᑕᓚᐅᕐᓂᖏᓐᓂᒃ ᑕᐃᒪᖓᓂᒃ ᐅᖓᑖᓂ 2016 ᑭᖑᓂᐊᒍᑦ.

ᑐᒃᓯᕋᕐᕕᐅᒐᑦᑕ ᕿᑎᖅᒥᐅᑦ ᐃᓄᐃᑦ ᑲᑐᔾᔨᖃᑎᒌᖏᓐᓄᑦ, ᖃᐅᔨᓴᖅᑕᐅᑎᑦᑎᓚᐅᖅᑐᒍᑦ ᖁᖓᓯᕈᑦᑎᖅᑕᐅᓚᐅᕐᓂᖏᓐᓂ
ᖁᕐᓗᖅᑑᑉ-ᑲᓇᖕᓇᖓᓂ ᑐᒃᑐᓂᒃᑦ ᐊᒻᒪᓗ ᕿᖓᐅᒻᒥ ᑐᒃᑐᓂᒃ ᑐᑭᓯᑦᑎᐊᕈᒪᓂᕐᒧᑦ ᖃᓄᖅ ᑎᑎᕋᖅᑕᐅᓯᒪᔪᑦ ᓄᓇᕗᒻᒥ
ᓄᓇᓂᒃ ᐊᑑᑎᒃᓴᐃᑦ ᐸᕐᓇᐅᑎᖏᓐᓂᑦᑐᑦ ᒪᓕᑦᑎᐊᕐᒪᖔᑕ ᑭᒡᓕᖃᕐᕕᐅᕙᖕᓂᖏᓐᓂᒃ, ᐊᕐᕋᒍᑕᒫᖅ ᐊᓯᔾᔨᖃᑕᕐᓂᖏᓐᓄᑦ
ᐊᑐᖅᑕᐅᕙᖕᓂᖏᑦ ᓄᕐᕆᕖᑦ, ᓄᕐᕆᓯᒫᓂᒃᑎᓪᓗᒋᓪᓗ ᓇᔪᖃᑕᖅᑕᖏᑦ ᓄᓇᐃᑦ. ᐃᓕᑕᕆᔭᐅᓚᐅᕐᒪᑕ ᑕᐃᒃᑯᐊ ᐊᒻᒪᓗ
ᐃᓚᒋᔭᐅᑎᓚᐅᖏᑕᕗᑦ ᓇᐹᖅᑐᖃᖏᑦᑐᕐᒥᐅᑦ ᐊᕐᓇᐃᓪᓗ, ᖃᐅᔨᓴᖅᑕᐅᓂᖏᓐᓂᒃ, ᓄᓇᖑᐊᓕᐊᕆᔭᐅᓪᓗᑎᒡᓗ ᐊᕐᕋᒍᑕᒫᖅ
ᓄᕐᕆᕖᑦ ᐊᒻᒪᓗ ᓄᕐᕆᓯᒪᓕᖅᑎᓪᓗᒋᑦ ᓇᔪᒐᕆᕙᒃᑕᖏᑦ, ᖃᐅᔨᒋᐊᕈᑕᐅᓪᓗᑎᒃ ᐊᔾᔨᒌᖏᓐᓂᖏᓐᓂᒃ ᑎᑎᕋᖅᓯᒫᓂᒃᑐᓂᒃ
ᓄᓇᕗᒻᒥ ᓄᓇᐃᑦ ᐊᑑᑎᒃᓴᖏᓄᑦ ᐸᕐᓇᐅᑎᓃᑦᑐᓂᒃ.

ᑐᑭᓯᔭᐅᓚᐅᖅᑐᑦ ᓄᓇᐃᑦ ᐊᒥᓱᓄᑦ ᓇᔪᖅᑕᐅᕙᖕᓂᖏᑦ ᐊᕐᕋᒍᑕᒫᖅ ᑎᑎᕋᖅᑕᐅᓯᒪᔪᑦ ᓄᓇᕗᒻᒥ ᓄᓇᐃᑦ ᐊᑐᑎᒃᓴᖏᓐᓄᑦ
ᐸᕐᓇᐅᑎᓂ, ᓄᕐᕆᕕᐅᔪᑦ ᐊᒻᒪᓗ ᓄᕐᕆᐊᓂᒃᓯᒪᓕᖅᑎᓪᓗᒋᑦ ᓇᔪᖅᐸᒃᑕᖏᓐ, ᐊᔾᔨᒌᖏᑑᑎᐅᖃᑕᕐᒪᑕ ᐊᕐᕋᒎᒐᓴᐅᔪᓂ.
ᑐᑭᓕᐅᓚᐅᖅᑐᒍᑦ ᒪᑯᓂᖓ:

 ᖃᖓᑐᐃᓐᓇᖅ ᐊᕐᕋᒍᒥ, ᐊᔾᔨᒌᒍᓐᓃᖃᑕᕐᓂᖏᑦ ᐃᓚᖏᑦ ᓴᓇᔭᐅᓯᒪᔪᓂ ᓄᓇᐃᑦ ᐊᑑᑎᒃᓴᖏᓐᓂᒃ ᓄᓇᖑᐊᕐᓂᖅ
ᐊᑐᖅᑕᐅᔪᓐᓃᖃᑦᑕᓚᐅᖅᑐᑦ ᓄᕐᕆᕕᐅᕙᓚᐅᕐᓂᕐᒧᑦ, ᓄᕐᕆᓯᒪᓕᖅᑎᓪᓗᒋᑦ ᓇᔪᖅᑕᐅ<ᓚᐅᖅᑐᑦ. ᖁᖑᓯᕈᑦᑎᖅᑕᐅᓯᒪᔪᑦ
ᑐᒃᑐᐃᑦ ᐃᓚᖏᓐᓂᒃ ᑕᐃᒃᑯᓂᖓᑦᓴᐃᓐᓇᖃᑕᕈᓃᓚᐅᖅᑐᑦ ᖁᓕᐅᔪᑦ ᐊᕐᕋᒍᐃᑦ ᐃᓗᐊᓂ, ᐃᓚᖏᓪᓗ ᑕᒪᐃᓂᑦᑎᐊᖅ
ᓇᔪᒐᕆᔭᐅᖏᑦᑎᐊᒻᒪᕆᓕᓚᐅᖅᑐᑦ.

 ᒫᓐᓇᓵᖑᓂᖅᓴᖅ ᑐᒃᑐᓄᑦ ᐊᑐᖅᑕᐅᕙᖕᓂᖏᑦ ᓄᓇᐃᑦ (ᑕᒫᓂ ᑭᖑᓂᐊᒍᑦ ᐊᕐᕋᒎᑉ >2012) ᐃᓚᒋᔭᐅᖏᒻᒪᑕ ᑕᐃᑲᓂ
ᓄᓇᐃᑦ ᐊᑑᑎᒃᓴᖏᓐᓄᑦ ᐸᕐᓇᐅᑎᓂ ᑭᒡᓕᒃᓴᓕᐊᕆᔭᐅᓚᐅᕐᓂᖏᓐᓄᑦ. ᓲᕐᓗ ᐆᒃᑑᑎᒋᓗᒍ, ᓄᓇᐃᑦ ᐊᑐᑎᒃᓴᖏᓐᓂ
ᓄᓇᖑᐊᓕᐊᕕᓃᑦ ᑕᒻᒪᖅᓯᒪᓪᓗᑎᒃ ᑎᑎᕋᖅᓯᒪᖕᒪᑕ ᒫᓐᓇᐅᔪᖅ ᓄᕐᕆᕕᐅᓂᕋᐃᓂᖅ ᑕᐃᒃᑯᓄᖓ ᕿᖓᐅᒻᒥ
ᑐᒃᑐᖏᓐᓄᑦ, ᓅᓯᒪᓕᖅᑎᓪᓗᒍ ᑕᐅᕗᖓ ᑲᓇᖕᓇᖅᐸᓯᐅᓂᕐᒧᑦ. ᑕᐃᒃᑯᐊᑦᑕᐅᖅ ᖁᕐᓗᖅᑑᑉ−ᑲᓇᖕᓇᖓᓂ ᑐᒃᑐᖏᑦ
ᓅᓯᒪᓕᕐᒥᔪᑦ ᐅᐊᖕᓇᖓᑕ−ᐱᖓᖕᓇᖅᐸᓯᖓᓄᑦ. ᑕᐃᒫᒃᑕᐅᖅ ᓇᓗᓇᕈᓐᓃᕐᒥᔪᑦ ᖁᕐᓗᖅᑑᑉ−ᑲᓇᖕᓇᖓᓂ ᑐᒃᑐᖏᑦ;
ᓄᕐᕆᓯᒪᓕᖅᑎᓪᓗᒋᑦ ᓇᔪᒐᕆᔭᐅᕙᖕᓂᖏᑦ ᐊᓯᔾᔨᖅᓯᒪᖕᒥᔪᑦ ᑕᐅᕙᓃᖔᖃᑦᑕᓕᖅᓱᑎᒃ.

 ᐃᓕᑕᕆᔭᐅᓚᐅᕐᒥᔪᑦ ᓄᓇᕗᒻᒥ ᓄᓇᐃᑦ ᐊᑑᑎᒃᓴᖏᓐᓂ ᑭᒡᓕᒃᓴᓂᒃᑕᐅᓯᒪᓂᖏᓐᓂᒃ ᑕᐅᕙᓂ ᖁᕐᓗᖅᑑᑉ
ᓂᒋᐊᑕ−ᑲᓇᖕᓇᖅᐸᓯᖓᓂ ᑕᑯᔭᐅᖃᑕᓕᕐᓂᖏᓐᓂ ᐊᑐᖅᑕᐅᖏᓂᖅᓴᒻᒪᕆᐅᓕᕐᓂᖅ ᓄᕐᕋᖃᖅᑐᓄᑦ ᐊᕐᓇᓪᓗᕐᓄᑦ,
ᐃᒻᒪᖄ ᐱᔾᔪᑕᐅᓂᕐᒧᑦ ᐃᓚᔭᐅᓯᒪᓂᖏᓐᓄᑦ ᓄᕐᕋᖃᖏᓂᖏᑦ ᐊᕐᓇᓪᓗᐃᑦ ᑭᒡᓕᖃᕐᕕᒃᓴᓕᐊᕆᔭᐅᓚᐅᕐᓂᖏᓐᓂ.

ᑐᒃᑐᐃᑦ ᐋᕿᒋᐊᖃᑕᕈᓐᓇᕐᒪᑕ ᓇᓃᓐᓂᐊᕐᓂᕐᒥᓂᒃ ᐱᔾᔪᑕᐅᓗᑎᒃ ᐊᓯᔾᔨᖅᓯᒪᓂᖏᑦ ᓯᓚᐅᑉ, ᓂᕿᒃᓴᔭᖃᕐᕕᐅᔪᓐᓇᕐᓂᖏᑦ
ᐊᒻᒪᓗ ᐊᒥᓲᓂᖏᑦ ᑐᒃᑐᐃᑦ. ᓈᒻᒪᓈᖃᑕᕈᓐᓇᕐᓂᖏᑦ ᓄᕐᕆᕕᒃᓴᖏᓐᓄᑦ ᐊᔾᔨᒌᖃᑦᑕᖏᒻᒪᑕ ᐅᓪᓗᒐᓴᐅᔪᓐᓇᖅᑐᓂᒃ
ᐊᕐᕋᒍᒐᓴᐅᔪᓂᓕ, ᐊᒃᑐᖅᑕᐅᖃᑕᖅᓱᑎᒃ ᐅᓪᓗᖏᑦ ᐊᑐᖅᑕᐅᖃᑕᕐᓂᖏᓐᓂ ᓄᓇᐃᑦ ᑭᒡᓕᐅᕐᕕᐅᖁᔭᐅᕙᖕᓂᖏᓐᓄᑦ.
ᑭᒡᓕᖃᕐᕕᒃᓴᐃᑦ ᓄᓇᖑᐊᓕᖓᓂᒃ ᐊᕐᕋᒎᑉ ᐃᓚᐃᓐᓇᖓᓂ ᐊᑐᖅᑕᐅᕙᖕᓂᖏᓐᓂᑕᐅᖅ ᐊᔾᔨᒌᒍᓐᓂᕈᓐᓇᑦᑎᐊᕐᒪᑕ



2021-ᒥ ᐅᓂᒃᑳᓕᐊᑦ ᓄᑖᓂᒃ ᑐᓴᒐᒃᓴᐃᑦ: ᐊᔾᔨᒌᖏᓐᓂᖏᑦ ᓄᕐᕆᕖᓪᓗ ᓄᕐᕆᓯᒪᓕᖅᑎᓗᒋᓪᓗ ᓄᓇᖏᑦ ᓇᔪᒐᕆᔭᐅᕙᒃᑐᑦ ᖁᕐᓗᖅᑑᑉ-ᑲᓇᖕᓇᖓᓂ
ᑐᒃᑐᖏᓐᓄᑦ ᐊᒻᒪᓗ ᕿᖓᐅᑉ ᑐᒃᑐᖏᓐᓄᑦ
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ᑐᖓᕕᐅᓗᑎᒃ ᐱᐅᓯᕆᔭᐅᓂᖏᑦ ᖃᓄᖅ ᖃᐅᔨᓴᖅᑕᐅᓂᖏᓐᓂᒃ ᐊᒻᒪᓗ ᖃᓄᖅ ᖃᐅᔨᒪᔾᔪᑎᒃᓴᐃᑦ
ᐊᑐᖅᑕᐅᓚᐅᕐᓂᖏᓐᓄᑦ. ᑐᒃᑐᐃᑦ ᓄᕐᕆᕕᖏᑦ ᐊᑐᖅᑕᐅᖃᑦᑕᕐᓂᖏᑦ ᑕᒪᐃᓐᓂᒃ ᐊᑯᓂᐅᔪᒥᒃ ᐊᖏᒡᓕᕙᓪᓕᐊᒐᔪᖕᒪᑕ;
ᐃᓘᓐᓇᐃᓐᓂ ᑕᒪᐃᓐᓂᐊᓗᒃ ᑕᒫᓂ ᐊᖏᓂᖅᓴᐅᓕᖅᑐᒥ ᐊᑐᖅᑕᐅᔪᓐᓇᐅᕙᖏᒻᒥᔪᑦ, ᓇᔪᒐᕆᔭᐅᒐᔪᖕᓂᖏᓐᓄ
ᐊᕐᓇᓪᓗᕐᓄᑦ ᓄᓕᐊᖅᑕᐅᓯᒪᔪᓂ ᐊᑕᐅᓯᕐᒥᒃ ᐊᕐᕋᒎᒥ ᐅᕝᕙᓗᓐᓃᑦ ᑭᖑᓕᕇᒃᑐᓂ ᐊᕐᕋᒍᒐᓴᕐᓂ. ᐃᓱᒪᒋᔭᐅᖏᖔᕈᑎᒃ
ᐊᕐᕋᒎᑉ ᐃᓚᐃᓐᓈᒍᑦ ᐊᑐᖅᑕᐅᖃᑕᕐᓂᖏᑦ ᑕᐃᒪᐃᖏᓐᓇᐅᖃᑦᑕᖏᓐᓂᖏᓐᓂᒃ, ᖃᓄᐃᓕᐅᖃᑕᕐᓂᖏᑦ
ᑕᑯᔭᐅᖃᑕᓚᐅᕐᓂᖏᓐᓂᒃ ᐃᓱᒪᓇᖅᐳᑦ ᐊᒥᓱᓄᑦ ᐊᑐᖅᑕᐅᖃᑕᕐᓂᖏᑦ ᓄᓇᐃᑦ ᑐᒃᑐᓄᑦ ᐊᓯᔾᔨᖃᑕᕈᓐᓇᕐᒪᑕ ᐊᕐᕋᒍᒐᓴᐃᑦ
ᐊᑐᖅᐸᓪᓕᐊᓂᖏᓐᓂ, ᑕᐃᒪᐃᓂᖓᓄᓪᓗ ᖃᐅᔨᒋᐊᖅᑕᐅᑦᑎᐊᒃᑲᓐᓂᖃᑕᐃᓐᓇᕆᐊᖃᖅᑐᑦ ᑕᐃᒪᖓᑦ, ᐊᒻᒪᓗ
ᐊᑐᖅᑕᐅᖃᑕᕐᓂᖏᑦ ᓄᓇᐃᑦ ᓴᐳᓐᓂᐊᖅᑕᐅᓯᒪᕝᕕᐅᓂᖏᑦ ᖃᐅᔨᒪᔭᐅᓗᑎᒃ ᐊᕐᕋᒍᑕᒫᖅ ᐊᓯᔾᔨᖃᑕᕈᓐᓇᕐᓂᖏᓐᓂᒃ,
ᑕᐃᒫᒃ ᓈᒻᒪᖕᓂᖅᓴᐅᔪᓐᓇᕐᓂᐊᕐᒪᑕ ᐊᑐᖅᑕᐅᕙᖕᓂᖏᓐᓂᒃ ᓄᓇᐃᑦ ᖃᐅᔨᒪᔪᓐᓇᕐᓂᖅ ᑐᒃᑐᓄᑦ ᕿᑎᖅᒥᐅᑦ
ᐊᕕᒃᑐᖅᓯᒪᓂᖏᓐᓂ.

1 ᓯᕗᓪᓕᕐᒥ ᐅᖃᐅᓯᒃᓴᐃᑦ

ᑐᒃᓯᕋᕐᕕᐅᒐᑦᑕ ᕿᑎᖅᒥᐅᑦ ᐃᓄᐃᑦ ᑲᑐᔾᔨᖃᑎᒌᖏᓐᓄᑦ, ᐃᖃᓇᐃᔭᖅᑎᑦᑎᓚᐅᖅᑐᑦ ᑕᐃᒃᑯᓂᖓ EDI ᐊᕙᑎᓕᕆᔨᒃᑯᑦ
ᐊᔾᔨᒌᖏᑦᑐᓂᒃ ᑯᐊᐳᕇᓴᖓᓂᒃ−Environmental Dynamics Incorporated−ᑯᓐᓂᒃ ᐊᒻᒪᓗ ᐊᕈᐊᕋᒃᑯᑦ−Aurora−ᑯᑦ
ᐅᑭᐅᖅᑕᖅᑐᒥ ᐆᒪᔪᓕᕆᓂᕐᒥᒃ ᖃᐅᔨᓴᖅᑎᖏᓐᓂᒃ ᐅᓂᒃᑳᓕᐅᖁᔭᐅᓪᓗᑎᒃ ᖃᓄ ᐱᕙᓪᓕᐊᓚᐅᕐᒪᖔᑕ
ᐱᓕᕆᐊᖑᖃᑦᑕᓚᐅᕐᓂᖏᓐᓂᒃ ᐊᒻᒪᓗ ᑐᑭᓯᓇᕈᓐᓇᕐᓂᖏᓐᓂᒃ ᐃᑲᔫᑕᐅᓗᑎᒃ ᕿᑦᑎᖅᒥᐅᑦ ᐃᓄᐃᑦ ᑲᑐᔾᔨᖃᑎᒌᖏᓐᓂᒃ
2021-ᒥ ᑎᑎᕋᖅᐸᓪᓕᐊᓚᖓᓂᖏᓐᓄᑦ ᓄᓇᕗᒻᒥ ᓄᓇᐃᑦ ᐊᑑᑎᒃᓴᖏᓐᓄᒃ ᐸᕐᓇᐅᑎᓂᒃ (ᑎᑎᕋᖅᑕᐅᕙᓪᓕᐊᓂᖏᑦ
ᓄᓇᕗᒻᒥ ᓄᓇᐃᑦ ᐊᑑᑎᒃᓴᖏᑦ; ᓄᓇᕗᒻᒥ ᐸᕐᓇᐃᔨᒃᑯᑦ ᑲᒥᓯᓇᐃᑦ 2021-ᒥ); ᐱᓗᐊᖅᑐᒥᒃ ᑕᐃᒃᑯᐊ 2016−ᒥ
ᑐᑭᓕᐅᕈᑕᐅᓚᐅᕐᓂᖏᓐᓂᒃ ᖃᐅᔨᓴᖅᑕᐅᓚᐅᑦᖅᑐᓂᒃ ᑐᒃᑐᓕᕆᔪᑦ ᓄᕐᕆᕕᒋᕙᒃᑕᖏᓐᓂ ᐊᒻᒪᓗ ᓄᕐᕆᓯᒪᓕᖅᑎᓪᓗᒋᑦ
ᓇᔪᖅᑕᐅᕙᖕᓂᖏᓐᓄᑦ ᖁᕐᓗᖅᑑᑉ−ᑲᓇᖕᓇᖓᓂ ᑐᒃᑐᓄᑦ ᐊᒻᒪᓗ ᕿᖓᐅᒻᒥ ᑐᒃᑐᓄᑦ, ᐊᒻᒪᓗ ᐊᑐᖅᑕᐅᖃᑕᕐᓂᖏᓐᓂ
ᑕᐃᒃᑯᐊ ᑭᒡᓕᖃᕐᕕᐅᖁᔭᐅᔪᑦ ᓴᐳᓐᓂᐊᖅᑕᐅᕝᕕᒃᓴᐅᓂᕐᒧᑦ ᑐᒃᑐᓂᒃ. ᐅᑯᐊ ᐅᓂᒃᑳᓕᐊᑦ ᓄᑖᓂᒃ ᑐᑭᓕᐅᕈᑕᐅᕗᑦ
ᑕᐃᒃᑯᓂᖓ 2016−ᒥ ᖃᐅᔨᓴᖅᑕᐅᓚᐅᖅᑐᓂᒃ (EDI ᐊᕙᑎᓕᕆᔨᒃᑯᑦ ᐊᔾᔨᒌᖏᑦᑐᓂᒃ ᑯᐊᐳᕇᓴᖓᓄᑦ−Environmental
Dynamics Incorporated−ᑯᓐᓄᑦ ᐊᒻᒪᓗ ᐊᕈᐊᕋᒃᑯᑦ−Aurora−ᑯᑦ ᐅᑭᐅᖅᑕᖅᑐᒥ ᐆᒪᔪᓕᕆᓂᕐᒥᒃ ᖃᐅᔨᓴᖅᑎᖏᓐᓄᑦ
2016-ᒥ).

ᓄᓇᕗᑦ ᒐᕙᒪᒃᑯᖏᓐᓂ ᐊᕙᑎᓕᕆᔨᒃᑯᑦ ᑐᓂᓯᓚᐅᖅᑐᑦ ᓄᓇᕗᒻᒥ ᐸᕐᓇᐃᔨᒃᑯᑦ ᑲᒥᓯᓇᖏᓐᓄᑦ ᓄᓇᖑᐊᕐᓂᒃ ᑕᐃᒃᑯᓂᖓ
ᓄᓇᐃᑦ ᐊᑑᑎᒃᓴᖏᓐᓄᑦ ᐸᕐᓇᐅᑎᒃᓴᓂᒃ ᐱᔾᔪᑎᖃᖅᑐᓂᒃ ᐊᕐᕋᒎᑉ ᐃᓛᒍᑦ ᓇᐹᖅᑐᖃᓐᖏᑦᑐᕐᒥᐅᓄᑦ ᑐᒃᑐᓄᑦ
ᓇᔪᒐᕆᔭᐅᖃᑕᕐᓂᖏᑦ ᑐᑭᓯᔭᐅᓚᐅᕐᓂᖏᓐᓂᒃ ᑕᐃᒃᑯᓂᖓᓗ ᐃᓕᐅᖃᐃᕝᕕᐅᓚᐅᕐᓂᖏᓐᓂᒃ
ᖁᖓᓯᕈᑦᑎᖅᑕᐅᖃᑦᑕᓚᐅᕐᓂᖏᓐᓂᒃ ᖃᐅᔨᒪᔾᔪᑎᒃᓴᐃᑦ ᑕᐃᒪᖓᑦ 1993-ᒥᒃ 2012-ᒧᑦ. ᑕᒫᓂ 2016-ᒥᒃ 2021−ᒧᑦ
ᓄᓇᐃᑦ ᐊᑑᑎᒃᓴᖏᓐᓄᑦ ᐸᕐᓇᐅᑎᒃᓴᓕᐊᓂ, ᐱᒋᐊᖅᑎᑕᐅᔪᒪᔪᑦ ᓄᓇᐃᑦ ᐊᑑᑎᒃᓴᖏᓐᓂᒃ ᑎᒃᑯᐊᖅᑕᐅᖁᓪᓗᒋᑦ
ᓄᕐᕆᕕᐅᔪᑦ ᐊᒻᒪᓗ ᓄᕐᕆᓯᒪᓕᖅᑎᓪᓗᒍ ᓇᔪᒐᕆᔭᐅᕙᖕᓂᖏᑦ, ᑕᐃᒃᑯᐊᓗ ᐅᖓᓯᒃᑐᒧᖓᐅᓂᖏᓐᓂ
ᓇᐅᒃᑰᕐᕕᐅᕙᖕᓂᖏᓐᓂᒃ ᐊᒻᒪᓗ ᑕᕆᐅᖑᖏᑦᑐᒃᑯᑦ ᐃᒪᒃᑯᑦ ᐃᑳᕆᐊᖅᑐᕐᕕᖃᕐᓂᖏᓐᓂᒃ (2016) ᐊᒻᒪᓗ
ᐊᑐᖅᑕᐅᓗᐊᖃᑕᕈᓐᓃᕐᓂᖏᓐᓂᒃ (2021-ᒥ) ᓄᓇᐃᑦ, ᐊᑐᓂ, ᐊᔪᖅᑎᑦᑎᔾᔪᑕᐅᔪᑦ ᐅᔭᕋᖕᓂᐊᒐᒃᓴᖅᓯᐅᕐᕕᐅᔪᓐᓇᕐᓂᕐᒧᑦ
ᐱᕙᓪᓕᐊᔪᓐᓇᕐᕕᐅᓂᕐᒧᓪᓗᓃᑦ ᑕᐅᕙᓂ ᓄᓇᖏᓐᓂ (ᓄᓇᕗᒻᒥ ᐸᕐᓇᐃᔨᒃᑯᑦ ᑲᒥᓯᓇᒃᑯᖏᓐᓄᑦ 2016, 2021).
ᓄᕐᕆᕕᐅᔪᑦ ᓄᕐᕆᓯᒪᓕᖅᑎᓪᓗᒋᓪᓗ ᓇᔪᒐᕆᔭᐅᕙᖕᓂᖏᑦ ᓄᓇᐃᑦ (ᓄᓇᐅᓂᕋᖅᑕᐅᓪᓗᑎᒃ) ᑕᒪᐃᓐᓂ ᕿᖓᐅᒻᒥ ᑐᒃᑐᓄᑦ
ᐊᒻᒪᓗ ᖁᕐᓗᖅᑑᑉ−ᑲᓇᖕᓇᖓᓂ ᑐᒃᑐᓄᑦ, ᕿᑎᖅᒥᐅᑦ ᐊᕕᒃᑐᖅᓯᒪᓂᖏᓐᓂ. ᐊᖏᕈᑕᐅᒍᑎᒃ ᑖᒃᑯᐊ ᑎᑎᕋᖅᑕᐅᓵᖅᑐᑦ
ᐸᕐᓇᐅᑎᒃᓴᐃᑦ, ᑕᒪᐃᓐᓂᒃ ᑮᓇᐅᔭᓕᐅᕐᕕᒃᓴᓂᒃ ᐱᕙᓪᓕᐊᕝᕕᐅᔪᓐᓇᕐᓂᖏᑦ ᐃᓕᑕᕆᔭᐅᓯᒪᔪᑦ ᓄᓇᕗᑦ ᒐᕙᒪᒃᑯᑦ
ᐊᕙᑎᓕᕆᔨᒃᑯᖏᓐᓄᑦ ᓄᕐᕆᕕᐅᓂᖏᓐᓂᒃ ᐊᒻᒪᓗ ᓄᕐᕆᓯᒪᓕᑎᓪᓗᒋᑦ ᓇᔪᒐᕆᔭᐅᕙᒃᑐᑦ ᓴᓇᕝᕕᐅᑦᑕᐃᓕᒪᓕᕐᓂᐊᖅᑐᑦ
ᖃᖓᓕᒪᖅ ᑕᐃᒪᖓᑦ, ᐱᕙᓪᓕᐊᔾᔪᑎᒃᓴᓂᒃ. ᐃᖃᐅᒪᔭᐅᖁᓂᖅᐹᕆᔭᕗᑦ ᐅᓂᒃᑳᓕᐊᓂ ᑖᒃᑯᓇᓂ ᐱᔾᔪᑎᖃᖅᑐᑦ
ᑐᑭᓕᐅᕈᑕᐅᓚᐅᕐᓂᖏᓐᓂᒃ ᖁᕐᓗᖅᑑᑉ−ᑲᓇᖕᓇᖓᓂ ᑐᒃᑐᖏᓐᓂᒃ ᐱᔾᔪᑎᖃᖅᑐᑦ, ᑕᐃᒃᑯᐊ ᐱᒻᒪᕆᐅᖏᓂᖅᓴᐅᓪᓗᑎᒃ
ᑐᑭᓕᐅᕈᑕᐅᓂᖏᑦ ᕿᖓᐅᒻᒥ ᑐᒃᑐᖏᓐᓂᒃ ᐱᔾᔪᑎᖃᖅᑐᑦ, ᐱᕕᒃᑭᓗᐊᓚᐅᕐᓂᖏᓄᑦ ᐊᔪᕈᑕᐅᓚᐅᕐᓂᖏᓐᓄᑦ. ᕿᑎᖅᒥᐅᑦ
ᐃᓄᐃᑦ ᑲᑐᔾᔨᖃᑎᒌᖏᑦ ᑕᑯᑎᑦᑎᔪᒪᔪᑦ ᓄᓇᕗᒻᒥ ᐸᕐᓇᐅᔨᒃᑯᑦ ᑲᒥᓯᓇᒃᑯᖏᓐᓂᒃ ᐊᖏᔪᑲᓪᓚᒻᒪᕆᐊᓗᖕᓂᒃ ᐊᕐᕌᒍᒐᓴᐅᔪᓂ
ᐊᔾᔨᒌᒍᓐᓃᖃᑕᕐᓂᖏᓐᓂᒃ ᓄᕐᕆᕕᐅᕙᒃᑐᑦ ᐊᒻᒪᓗ ᓄᕐᕆᓯᒪᓕᖅᑎᓪᓗᒋᑦ ᓇᔪᒐᕆᔭᐅᕙᒃᑐᑦ ᐊᑯᓂᐅᔪᒥᒃ ᐊᑐᕐᓂᕐᒥ.
ᑎᒃᑯᐊᖅᑕᐅᔪᖑᑦ ᓄᓇᐃᑦ ᓴᐳᓐᓂᐊᖅᑕᐅᓯᒪᔭᕆᐊᖃᕐᓂᕐᒥᒃ/ᐊᑐᖅᑕᐅᓗᐊᖅᑕᐃᓕᒪᔭᕆᐊᖃᕐᓂᕐᒥᒃ ᓇᒪᓴᔪᓂᒃ
ᓴᐳᓐᓂᐊᕈᑕᐅᓂᐊᕋᓱᒋᔭᐅᔪᓐᓃᕐᒪᑕ ᑐᒃᑐᖃᕐᕕᐅᕙᒃᑐᓂᒃ.

1 .1 ᐅᖃᐅᓯᓕᕆᓂᖅ
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ᓇᐹᖅᑐᖃᖏᑦᑐᕐᒥᐅᓄᑦ ᑐᒃᑐᐃᑦ ᓄᕐᕆᕕᒋᕙᒃᑕᖏᑦ ᒪᕐᕉᖕᓂᒃ ᐃᓕᑕᕐᓇᕈᑎᖃᖅᐳᑦ: ᓯᕗᓪᓕᕐᒥ, ᐃᑉᓚᐅᓖᑦ ᐊᕐᓇᓪᓗᐃᑦ
ᑕᐅᕗᖓᐅᕙᖕᒪᑕ ᒥᑭᔪᓄᑦ ᓄᓇᒧᑦ ᓄᕐᕆᕕᐅᕙᓚᐅᖅᑐᓄᑦ ᓯᕗᓂᐊᒍᑦ ᐊᕐᕋᒍᒥ; ᐊᒻᒪᓗ ᑐᒡᓕᕐᒥ, ᑕᒪᐃᓐᓂᑲᓴᒃ ᐊᕐᓇᓪᓗᐃᑦ
ᓄᕐᕈᖅᑖᖅᐸᓪᓕᐊᓕᕋᑦᑕᖅᑐᑦ ᐅᓗᓂᒃ ᐅᖓᓯᒌᖏᑦᑐᓂᒃ ᐊᓯᒥᓂᒃ ᓄᕐᕆᔭᖅᑐᕐᕕᒋᓯᒪᔭᖏᓐᓂ (ᕋᓱᓪᑯᑦ ᐱᓕᕆᖃᑎᒌᒃᑐᓪᓗ.
2002). ᐊᕐᓇᓗᐃᑦ ᓄᕐᕆᓂᐊᓕᕌᖓᒥᒃ, ᖃᐅᑕᒫᖅ ᐊᐅᓚᔪᓐᓇᕐᓂᖏᑦ ᓱᑲᐃᑦᑐᑯᓘᓕᖃᑦᑕᖅᑐᑦ, ᐃᕐᓂᐊᕆᒍᓂᐅᒃ ᓄᕐᕋᓂ,
ᐅᓪᓗᒐᓴᐅᔪᓂᒃ ᐃᓕᑕᖅᓯᕙᓪᓕᐊᓕᓴᕐᓂᐊᖅᑐᖅ ᓄᕐᕋᖓ ᐊᓈᓇᒥᒃ, ᐊᒻᒪᓗ ᓴᖏᒃᑎᑉᐸᓪᓕᐊᔪᓂ ᒪᓕᒍᓐᓇᓯᑦᑎᐊᕐᓂᐊᕐᒪᑦ
ᐊᓈᓇᒥᓂ. ᐊᕐᓇᓪᓗᖅ ᐃᒻᒧᒃᓴᖃᑦᑎᐊᕐᓂᐊᖅᑐᖅ ᑕᒪᓂ 7–10 ᐅᓪᓗᓂ ᓄᕐᕆᕕᒋᓚᐅᖅᑕᒥᒃ ᑕᒫᓂᓗ ᐱᖓᓱᓂᒃ
ᐱᓇᓱᐊᕈᓯᖃᓕᖅᐸᑦ, ᓄᕐᕋᖅ ᐃᖕᒥᓃᓐᓇᖅ ᓂᕿᒃᓴᖅᓯᐅᕈᓐᓇᕐᓂᐊᖅᑐᑦ ᑭᓯᐊᓂᓕ ᓱᓕ ᐊᓈᓇᒥᓂ ᐊᒫᒪᒋᐊᖃᖅᑐᖅ
ᐱᕈᕈᓐᓇᕆᐊᖃᕐᒪᑦ. ᐆᒪᔪᓕᕆᔩᑦ ᑐᖓᕕᖃᖅᑐᑦ ᑕᒪᒃᑯᓂᖓ ᐅᓪᓗᖏᓐᓂᒃ ᐊᑐᕋᔪᖕᓂᖏᓐᓂᒃ ᐊᒻᒪᓗ ᓄᕐᕋᐃᑦ
ᖃᓄᐃᓕᐅᕋᔪᖕᓂᖏᓐᓂᒃ ᒪᓕᒃᓱᑎᒃ ᖃᓄᐃᓕᐅᖃᑦᑕᕐᓂᖏᓐᓂᒃ ᖃᐅᔨᓴᖃᑦᑕᓚᐅᕐᓂᕐᒥᓂᒃ ᓄᓇᒥ ᓇᔪᒐᕆᔭᐅᔪᓂ.
ᑭᓯᓂᐊᓕᑕᐅᖅ, ᖃᓄᐃᓕᖓᕙᓚᐅᕐᓂᖏᑦ ᑕᒪᐃᓐᓂᒃ ᖃᖓ ᐊᒻᒪᓗᓇᓂ ᓄᕐᕋᖃᓕᖃᑦᑕᕐᓂᖏᓐᓂ ᐊᓯᔾᔨᖅᓯᒪᓕᕐᒪᑕ
ᐊᑯᓂᐅᔪᑎᒍᑦ. ᑕᐃᒪᐃᓂᖓᓄᑦ, ᐅᖃᐅᓰᑦ ᐊᑐᖅᑕᐅᖃᑕᕐᓂᖏᑦᑕᐅᖅ ᐊᓯᔾᔨᖅᓯᒪᓂᖏᓐᓄᑦ ᐊᑐᖅᑕᐅᕙᖏᓂᖏᑦ,
ᐅᐃᓚᒍᑕᐅᖃᑕᕆᕗᑦ, ᓇᓗᓕᕈᑕᐅᕙᒃᓱᑎᒃ.

ᑕᒫᓂ 2001−ᒥ ᖃᐅᔨᒪᔨᑕᐃᑦ ᑲᑎᒪᓚᐅᕐᒪᑕ ᐱᔾᔪᑕᐅᔪᓂ ᓇᐹᑐᖃᖏᑦᑐᕐᒥᐅᑦ ᑐᒃᑐᐃᑦ ᐃᓕᓐᓂᐊᕈᑕᐅᓪᓗᑎᒃ,
ᓄᕐᕆᕕᐅᕙᖕᓂᖏᓪᓗ, ᐊᖏᕈᑕᐅᓚᐅᖅᑐᑦ ᑐᑭᖃᖅᑎᑦᑎᓂᖏᓐᓂᒃ ᓄᕐᕆᕕᐅᓂᕋᐃᓂᖅ ᐃᒪᐃᓕᖓᔪᓂᒃ:

“...ᓄᓇᐅᕗᑦ ᓇᔪᖅᑕᐅᔪᓂᒃ [ᐃᑉᓚᐅᓕᖕᓄᑦ] ᓇᐹᖅᑐᖃᖏᑦᑐᕐᒥᐅᑕᓄᑦ ᑐᒃᑐᓄᑦ ᓄᕐᕆᕕᐅᕙᖕᓂᖏᓐᓂ ᑎᑭᓪᓗᒍ ᑕᒪᐅᖓ
ᐃᖕᒥᓃᓐᓇᖅ ᓄᕐᕋᐃᑦ ᓂᕿᒃᓴᖅᓯᐅᕈᓐᓇᖅᓯᓂᖏᓐᓄᑦ ᑎᑭᓪᓗᒍ” (ᕋᓱᓪᑯᑦ ᐱᓕᕆᖃᑎᖏᓪᓗ 2002).

ᑐᑭᖏᑦ ᐅᖃᐅᓯᖃᓪᓗᐊᑕᖅᐳᑦ ᐱᒻᒪᕆᐅᓂᖏᓐᓂᒃ ᓄᓇᐃᑦ ᐊᕐᓇᓪᓗᕐᓄᑦ ᑐᒃᑐᓄᑦ ᓄᕐᕋᖏᓐᓄᓪᓗ ᓇᔪᖅᑕᐅᕙᒃᑐᑦ ᑕᒫᓂ
ᐱᖓᓲᔪᓐᓇᖅᑐᓂ ᐱᓇᓱᐊᕈᓯᕐᓄᑦ ᑎᑭᓪᓗᒍ ᓄᕐᕆᕕᒋᓚᐅᖅᑕᖏᓐᓂᒃ, ᐱᓗᐊᖅᑐᒥᒃ ᓄᕐᕋᐃᑦ ᐊᑕᕐᓇᖅᑐᒦᓂᖏᓐᓂ (ᕋᓱᓪᑯᑦ
ᐱᓕᕆᖃᑎᖏᓪᓗ 2002). ᑕᐃᒃᑯᐊ ᐱᖓᓱᐃᑦ ᐱᓇᓱᐊᕈᓰᑦ ᑕᒪᐃᓐᓂ ᖃᐅᔨᓴᖅᑎᓄᑦ ᑐᑭᓕᐅᖅᑕᐅᓚᐅᖅᑐᑦ
ᑕᒫᓃᒐᔪᖕᓂᖏᓐᓄᑦ 7-ᓂᒃ ᖁᓕᓄᑦ 10 ᐅᓪᓗᐃᑦ ᓄᕐᕆᕝᕕᖏᓐᓂᒃ (ᖃᓄᐃᓕᐅᓗᐊᖅᑕᐃᓕᒪᓕᖃᑕᖅᓱᑎᒃ
ᓄᕐᕆᓵᓕᓚᖓᓕᕐᓂᖏᓐᓂ ᐊᐅᓚᑭᑕᓗᐊᖅᑕᐃᓕᒪᖃᑕᕐᒪᑕ ᐃᑉᓚᐅᓖᑦ) ᐊᒻᒪᓗ ᓄᕐᕆᓯᒪᓕᖅᑎᓪᓗᒋᑦ ᐊᑯᓂᐅᓂᖓᓂᒃ
ᐱᒋᐊᖅᑐᓂᒃ ᑕᐃᑲᖓᑦ ᓄᕐᕋᐃᑦ ᐆᒻᒪᕐᓂᖏᓐᓂ ᐃᖕᒥᓂᒃ ᓂᕿᒃᓴᖅᓯᐅᕈᓐᓇᖅᓯᕙᖕᓂᖏᓐᓄᑦ ᐊᔪᕈᓐᓃᕌᖓᒥᒃ ᑎᑭᓪᓗᒍ,
ᐱᖓᓱᓂᒃ ᐱᓇᓱᐊᕈᓯᕐᓂᒃ ᐆᒪᓂᖏᓐᓂᒃ ᐊᔪᕈᓐᓃᕐᕕᒋᕙᒃᑕᖏᓐᓂᒃ. (ᕋᓱᓪᑯᑦ ᐱᓕᕆᖃᑎᖏᓪᓗ 2002).

ᑖᒃᑯᓇᓂ ᐅᓂᒃᑳᓕᐊᓂ, ᐊᑐᕐᓂᐊᖅᑐᒍᑦ ᐅᖃᐅᓯᕐᓂᒃ ᓄᕐᕆᕕᐅᓂᕋᐃᔪᓂᒃ ᐊᒻᒪᓗ ᓄᕐᕆᐊᓂᒃᓯᒪᓕᖅᑎᓪᓗᒋᑦ
ᓇᔪᒐᕆᔭᐅᕙᖕᓂᖏᓐᓂ ᐊᒻᒪᓗ ᓄᓇᓂᒃ. ᐊᒥᓱᒐᓴᐃᑦ ᐅᖃᐅᓰᑦ ᐊᔾᔨᒌᖏᑦᑐᑦ ᐊᓯᖏᓐᓂᒡᓗ ᑐᑭᓖᑦ ᐊᑐᖅᑕᐅᖃᑦᑕᖅᓯᒪᖕᒪᑕ
ᐊᒥᓱᓂ ᐊᕐᕋᒍᓂ, ᑭᓯᐊᓂᓕ, ᑕᒡᕙᓂ ᐅᓂᒃᑳᓕᐊᓂ, ᐅᖃᐅᓯᓂᒃ ᐊᒥᓱᓂᒃ ᐊᑐᖅᑕᐃᓕᒪᓗᐊᕐᓂᐊᖅᑐᒍᑦ. ᓄᓇᖑᐊᑦ
ᓄᕐᕆᕕᖕᓂ ᐊᒻᒪᓗ ᓄᕐᕆᓯᒪᓕᖅᑎᓪᓗᒋᑦ ᓇᔪᕋᕆᔭᐅᕙᒃᑐᑦ ᓴᓇᔭᐅᓚᐅᕐᒪᑕ ᐸᕐᓇᐃᔨᒃᑯ ᓄᓇᓕᕆᓂᕐᒧᑦ ᑐᖓᕕᖃᖅᑐᓂᒃ
ᐱᓗᐊᖅᑐᒥᒃ ᐊᑯᓂᐅᓂᖏᓐᓂᒃ ᐅᖃᐅᓯᐅᒪᔪᓂᒃ ᓇᐃᒋᒃᑯᓐᓄᑦ−Nagy−ᑯᓐᓄᑦ (2011) (ᑳᔅᓕᔅᑯᑦ ᑐᑭᓯᓂᐊᖅᑏᑦ ᓕᒥᑎᑦᑯᑦ.
ᑳᔅᓕᓯᒃᑯᑦ ᑐᑭᓯᓂᐊᖅᑏᑦ ᑲᒻᐸᓂᖏᓐᓄᑦ 2016). ᓴᕿᑎᑦᑎᓚᐅᕐᒥᔪᒍᑦ ᑐᑭᖃᑦᑎᐊᕐᓂᖅᓴᐅᔪᓂᒃ
(ᓄᕐᕆᕕᐅᓪᓚᕆᓕᖃᑕᕐᓂᖏᓐᓂ) ᑐᑭᓯᓇᑦᑎᐊᕐᓂᖅᓴᐅᖁᓪᓗᒋᑦ ᓄᓇᐃᑦ ᐊᑐᖅᑕᐅᖃᑕᕐᓂᖏᓐᓂᒃ ᑕᐃᒪᐃᓐᓂᖏᓐᓂ ᐊᒻᒪᓗ
ᑭᖑᓂᐊᒍᑦ ᓄᕐᕆᓯᒪᓕᖅᑎᓪᓗᒋᑦ ᓇᔪᑕᐅᖃᑕᖅᑕᖏᓐᓂᒃ ᑐᑭᓕᐅᕈᑕᐅᓂᕐᒧᑦ ᑕᒡᕙᓂᑦᓴᐃᓐᓇᕐᓂᖅᐹᕆᕕᒋᕙᒃᑕᖏᓐᓂ
ᓇᒧᖓᐅᓗᐊᕈᓐᓃᖅᓱᑎᒃ ᐊᓯᐊᓄᑦ.

ᓄᕐᕆᕙᖕᓂᖏᑦ ᑲᔪᓯᕙᒃᑐᑦ ᑕᒫᓂ 7–10−ᓂᒃ ᐅᓪᓗᓂᒃ ᑕᒫᓃᒐᔪᒃᑐᓂᒃ ᐊᑯᓂᐅᓂᖃᓱᖑᖕᒪᑕ ᑕᕿᖓᓂ ᔫᓐᒥ,
ᑕᒪᐃᓐᓂᓕᒫᑲᓴᒃ ᐊᕐᓇᓪᓗᐃᑦ ᓄᕐᕆᕕᖕᒥᓂᓲᖑᓪᓗᑎᒃ. ᓄᕐᕆᓵᓕᓂᐊᓕᕌᖓᒥᒃ, ᖃᐅᑕᒫᖅ ᓇᒧᖓᐅᖃᑕᐅᖕᓂᖏᓐᓂᒃ
ᐃᓚᐅᔪᓐᓃᖃᑦᑕᕐᒪᑕ, ᓄᕐᕆᒍᑎᒃ, ᐊᕐᓇᓪᓗᐃᑦ ᓅᔾᔭᕈᓃᖅᑐᑦ ᑭᓯᐊᓂ ᐱᐊᕋᖅᑖᖓ ᓄᕐᕆᔭᓂ ᓴᖏᔫᓕᕈᓂ
ᐊᖑᒪᔪᓐᓇᖅᓱᓗᓂᓗ ᐊᓈᓇᒥᓂᒃ. ᓄᕐᕆᕙᓪᓕᐊᓂᖏᓐᓂ ᐆᒃᑐᕋᖅᑕᐅᕙᓕᖅᑐᑦ ᖁᒻᒧᐊᒃᑎᑕᐅᓯᒪᔪᑎᒍᑦ ᐅᕝᕙᓗᓐᓃᑦ
ᖁᖓᓯᕈᑎᐊᒍᑦ, ᒪᓕᒃᑕᐅᔪᓐᓇᖃᑦᑕᕐᒪᑕ ᖃᐅᑕᒫᖅ ᖃᓄᑎᒋ ᑲᔪᓯᕙᓪᓕᐊᓂᖏᓐᓂᒃ ᓇᒧᖓᐅᓂᖏᓐᓂ ᐊᒻᒪᓗ ᖃᓄᖅ
ᐅᖓᓯᒃᑎᒋᔪᓄᖓᐅᕙᖕᓂᖅ. ᓄᕐᕆᕖᑦ ᑕᐃᒃᑯᐊ ᓄᓇᖑᐊᓕᐊᕆᔭᐅᓚᐅᕐᒪᑕ ᐸᕐᓇᐃᔨᒃᑯᓐᓄᑦ ᓄᓇᐃᑦ ᐊᑑᑎᒃᓴᐃᑦ
ᑎᑎᕋᖅᑕᐅᓚᐅᕐᓂᖏᓐᓂ ᑭᓯᐊᓂ ᐊᔾᔨᖃᐃᓐᓇᖃᑦᑕᓚᐅᓐᖏᒪᑕ ᑕᐃᒃᑯᓂᖓ ᓈᒋᒧᑦ Nagy (2011)
ᖃᐅᔨᓴᖅᑕᐅᓚᐅᖅᑐᓂᒃ ᐊᑐᖃᑕᓚᐅᕐᒪᑕ ᖃᐅᑕᒫᖅ ᓇᒧᖓᐅᕙᓪᓕᐊᓂᖏᓐᓂᒃ ᐊᑐᓂ ᑐᒃᑐᖃᕐᕖᑦ ᐅᓂᒃᑲᖅᑕᐅᓂᖏᓐᓂ
ᓄᕐᕆᕖᑦ ᖁᖓᓯᕈᑦᑎᖅᑕᐅᓯᒪᔪᓂᒃ ᑐᒃᑐᓂ ᐊᑯᓂᖏᓐᓂ ᐊᕐᕋᒍᓂ 1993−ᒥᓗ ᐊᒻᒪᓗ 2008−ᒥᓗ. ᒪᓕᒃᑕᐅᓇᔭᕈᑎᒃ
ᑕᒪᒃᑯᐊ ᐅᓪᓗᖅᓯᐅᑎᖏᑦ ᐊᒻᒪᓗ ᐅᓂᒃᑳᓕᐅᕈᑕᐅᔪᓂ ᑕᒡᕙᓃᑦᑐᑦ, ᐊᕐᕋᒍᑕᒫᖅ ᓄᕐᕆᕖᑦ ᐅᖃᐅᓯᐅᕗᑦ ᐃᑉᓕᐊᓕᖕᓄᑦ
ᐊᕐᓇᓪᓗᕐᓄᑦ ᓄᓇᐃᑦ ᐊᑐᖅᑕᐅᕙᖕᓂᖏᑦ, ᓄᓇᖑᐊᓕᐅᕈᑕᐅᓂᕐᒧᑦ ᐊᑐᖅᑕᐅᓂᐊᖅᑐᓂ ᓄᓇᕗᒻᒥ ᓄᓇᐃᑦ

ᐊᑑᑎᒃᓴᖏᓐᓄᑦ ᐸᕐᓇᐅᑎᒃᓴᓄᑦ (ᑳᔅᓕᔅ ᑐᑭᓯᓂᐊᑏᑦ ᓕᒥᑎᒃᑯᑦ. 2016).



2021-ᒥ ᐅᓂᒃᑳᓕᐊᑦ ᓄᑖᓂᒃ ᑐᓴᒐᒃᓴᐃᑦ: ᐊᔾᔨᒌᖏᓐᓂᖏᑦ ᓄᕐᕆᕖᓪᓗ ᓄᕐᕆᓯᒪᓕᖅᑎᓗᒋᓪᓗ ᓄᓇᖏᑦ ᓇᔪᒐᕆᔭᐅᕙᒃᑐᑦ ᖁᕐᓗᖅᑑᑉ-ᑲᓇᖕᓇᖓᓂ
ᑐᒃᑐᖏᓐᓄᑦ ᐊᒻᒪᓗ ᕿᖓᐅᑉ ᑐᒃᑐᖏᓐᓄᑦ

EDI−ᑯᑦ ᐱᓕᕆᐊᖑᓂᖏᓐᓂ ᓈᓴᐅᑎᓕᒃ: 21Y0514 EEDI−ᑯᑦ ᐊᕙᑎᓕᕆᔩᑦ ᖃᐅᔨᓴᖅᑎᖏᑦ−ENVIRONMENTAL DYNAMICS INC.
.
4

ᓄᕐᕆᕕᓪᓚᕆᐅᖕᓂᖏᑦ ᐱᔾᔪᑎᖃᖅᑐᑦ ᖃᓂᒋᔭᖏᓂ 50% ᐳᓴᓐᑎᖏᓂᑦᑐᓄᑦ ᐊᕐᓇᓪᓗᐃᑦ ᓄᕐᕆᓚᐅᕐᓂᖏᓐᓂᒃ ᑕᒫᓂ
ᐊᑕᐅᓯᕐᒥ ᐊᕐᕋᒍᒥ, ᓯᕗᓪᓕᕐᒥᓗ ᑐᖓᕕᖃᓚᐅᖅᑐᑦ ᑕᑯᔭᐅᖃᑦᑕᓚᐅᕐᓂᖏᓐᓂᒃ ᓄᕐᕆᕕᐅᕙᓪᓕᐊᓂᖏᓐᓂ ᐊᒻᒪᓗ
ᐊᕐᓇᓪᓗᐃᑦ, ᖃᖓᑕᔫᒃᑯᑦ ᖃᐅᔨᓴᖅᑕᐅᖃᑦᑕᓚᐅᕐᓂᖏᓐᓂ. ᒫᓐᓇᓵᖑᓚᐅᖅᑐᖅ, ᓇᒧᖓᖃᑕᕐᓂᖏᑦ ᖃᐅᔨᓴᖅᑕᐅᖃᑕᓕᖅᑐᑦ
ᖁᒻᒧᐊᒃᑎᑕᐅᓯᒪᔪᑎᒍᑦ ᖃᐅᔨᓴᕈᑎᒃᑯᑦ ᐊᒻᒪᓗ ᓄᓇᕐᔪᐊᒥ ᓇᓃᓂᖏᓐᓂᒃ ᒪᓕᒍᑎᓕᖕᓂᒃ ᖁᖓᓯᕈᑎᖏᓐᓃᑦᑐᓂᒃ ᐊᕐᓇᐃᓪᓗ
ᑐᑭᓯᓇᖅᓯᓗᑎᒃ 7−ᓂ ᐅᓪᓗᓂᒃ ᓇᒧᖓᐅᖃᑕᐅᔪᓃᖃᑕᕐᓂᖏᓐᓂ ᐊᕐᓇᓪᓗᐃᑦ ᓄᕐᕆᔪᓐᓇᖅᓯᔭᕌᖓᒥᒃ. (ᒐᓐ
ᐱᓕᕆᖃᑎᖏᓪᓗ. 2008). ᑕᒡᕙᓂ ᐊᑐᖅᑕᐅᓂᖏᓐᓂ, ᓄᕐᕆᕕᐅᓚᕆᓕᖃᑦᑕᕐᓂᖏᑦ ᐱᔾᔪᑎᖃᖅᑐᑦ ᓄᓇᒥ
ᐊᑐᖅᑕᐅᖃᑕᖅᑐᓂ ᐃᑉᓕᐊᓕᖕᓂ ᐊᕐᓇᓪᓗᕐᓂᒃ ᑖᒃᑯᓇᓂ 7−ᖑᔪᓂ ᐅᓪᓗᓂᒃ. ᑕᒪᓐᓇ ᕿᓚᒥᐅᓂᖅᓴᐅᒋᕗᖅ ᐊᑯᓂᐅᓂᖓ
ᓴᓂᐊᓂᒃ ᓄᓇᖑᐊᓕᐊᕆᔭᐅᓯᒪᔪᓂ ᓄᕐᕆᕕᐅᓂᕋᖅᑕᐅᔪᓂᒃ ᓄᓇᕗᒻᒥ ᓄᓇᐃᑦ ᐊᑑᑎᒃᓴᖏᓐᓂᒃ ᐸᕐᓇᐅᑎᓃᑦᑐᓂᒃ.

ᓄᕐᕆᓯᒪᓕᖅᑎᓪᓗᒋᑦ ᓇᔪᒐᕆᔭᐅᕙᖕᓂᖏᑦ ᓄᓇᐃᑦ ᐱᔾᔪᑎᖃᖅᑐᑦ ᓄᕐᕋᐃᑦ 7−ᓂᒃ ᐅᓪᓗᓂᒃ ᐆᒪᓕᖅᑎᓪᓗᒋᑦ
ᖃᓂᒋᔮᖏᓂᓗᓐᓂᑦ ᐃᖕᒥᓂᒃ ᓂᕿᒃᓴᖅᓯᐅᕈᓐᓇᖅᓯᑎᓪᓗᒋᑦ, ᑎᑭᓪᓗᒍ ᑕᐃᑯᖓ ᐱᖓᔪᐊᓄᑦ ᐱᓇᓱᐊᕈᓯᕐᒧᑦ
ᐆᒻᒪᓕᕐᓂᖏᓄᑦ. ᐊᕐᕋᒍᑕᒫᖅ ᓂᕐᕆᓯᒪᓕᖅᑎᓪᓗᒍ ᓇᔪᒐᕆᔭᐅᕙᖕᓂᖏᑦ ᐊᑐᖅᑕᐅᕙᒃᑐᑦ ᓄᓇᖏᑦ ᐊᕐᓇᓪᓗᕐᓄᒃ
ᓄᕐᕆᓯᒪᓕᖅᑎᓪᓗᒋᑦ ᑕᒫᓂ ᒪᕐᕉᖕᓂ ᐱᓇᓱᐊᕈᓯᖕᓂ. ᕋᓱᓪᑯᑦ ᐱᓕᕆᖃᑎᖏᓪᓗ (2002) ᐅᓂᒃᑳᓚᐅᖅᑐᖅ ᑕᐃᒃᑯᓂᖓ ᐃᒫᒃ
“ᓇᓗᓇᐃᒃᑯᑕᐅᔪᑦ ᓂᕿᒃᓴᖅᓯᐅᕈᓐᓇᖅᓯᓂᖏᑦ ᐃᓚᖃᕈᓐᓇᕐᒥᔪᓂᒃ ᐊᒫᒪᖃᑕᕐᓂᖏᓐᓂᒃ ᖃᐅᑕᒫᖅ (30-ᖏᖅᑕᖅᑐᓂᒃ
ᐊᑦᑎᒃᓯᕙᓪᓕᐊᓪᓗᑎᒃ ᓯᑕᒪᐃᖅᑕᖃᑕᓕᕐᓂᖏᓐᓄᑦ 4 ᑕᓪᓕᒪᐃᖅᑕᕐᓗᑎᒡᓗᓐᓃᑦ ᖃᐅᑕᒫᖅ, ᓄᕐᕋᐃᓪᓗ ᐊᖑᒪᔪᓐᓇᓯᑦᑎᐊᕈᑎᒃ
ᓇᒧᖓᐅᓂᖏᓐᓂᒃ ᒪᓕᒍᓐᓇᕐᓂᖅ, ᐊᑯᓂᐅᓂᖏᓐᓂᓗ ᐃᖕᒥᓃᓐᓇᖅ ᓂᕿᒃᓴᖅᓯᐅᖃᑕᐅᔪᓐᓇᖅᓯᓗᑎᒃ, ᐊᒻᒪᓗ ᓄᕐᕋᖏᑦ
ᑎᒥᒃᑯᑦ ᐊᖏᒡᓕᕙᓪᓕᐊᓂᖏᓐᓂᒃ (ᑐᒃᑐᐃᑦ−ᐱᐅᓯᕆᕙᒃᑕᖏᑦ ᖃᓄᐃᓕᐅᖃᑕᕐᓂᖏᓐᓂ ᐊᑐᓂ ᑐᒃᑐᐃᑦ ᑲᑎᖓᕙᖕᓂᖏᓐᓂᒃ
ᒪᓕᒃᑐᓂᒃ).” ᑕᒪᒃᑯᐊ ᓄᕐᕆᓯᒪᓕᖅᑎᓪᓗᒍ ᓇᔪᒐᕆᔭᐅᕙᖕᓂᖏᑦ ᓄᓇᖑᐊᓕᐊᕆᔭᐅᓯᒪᖕᒪᑕ ᓄᓇᕗᒻᒥ ᓄᓇᐃᑦ
ᐊᑑᑎᒃᓴᖏᓐᓂ ᐸᕐᓇᐅᑎᓂ (ᐱᖃᓯᐅᔾᔨᓯᒪᖏᑦᓱᑎᒃ ᓄᕐᕆᕕᖏᑦ), ᒪᓕᒃᐳᑦ ᓈᒋᐅᑉ − Nagy−ᑉ (2011)
ᖃᐅᔨᓴᓚᐅᖅᑕᖏᓐᓂᒃ ᖃᐅᑕᒫᖅ ᓇᒧᖓᐅᕙᓪᓕᐊᖃᑦᑕᓚᐅᕐᓂᖏᓐᓂᒃ ᒪᓕᒃᑐᓂᒃ ᐊᕐᕋᒍᖏᓐᓂ 1993–2008−ᒧᑦ,
ᖁᖓᓯᕈᑦᑎᖅᓯᒪᔪᓂᒃ ᑐᒃᑐᓂᒃ ᑕᒪᐃᓐᓂᒃ ᓄᓇᖅᐱᖓᓃᓲᖑᔪᓂᒃ ᑐᒃᑐᓂᒃ, ᐊᒻᒪᓗ ᓄᑖᕈᕆᐊᖅᑕᐅᓂᖏᓐᓂ
ᐃᓕᓯᕕᐅᓕᓚᐅᖅᑐᑦ ᖁᖓᓯᕈᑎᖕᓂᒃ ᑐᒃᑐᐃᑦ ᓇᓃᓚᐅᕐᓂᖏᓐᓂᒃ ᑕᒫᓂ 2012−ᒥᒃ ᐱᒋᐊᓚᐅᖅᑐᑦ (ᖃᐅᔨᓴᖅᑕᐅᓗᑎᒃ
ᑳᔅᓕᔅᑯᑦ ᑐᑭᓯᓂᐊᖅᑏᑦ ᓕᒥᑎᑦᑯᑦ. 2016). ᑖᒃᑯᓇᓂ ᐅᓂᒃᑳᓕᐊᓂ ᐊᒻᒪᓗ ᐊᔾᔨᒌᖏᓐᓂᖏᓐᓂᒃ ᑐᑭᓯᓇᖁᔨᓂᕐᒧᑦ
ᖃᐅᔨᓴᕈᑕᐅᕙᓚᐅᕐᓂᖏᓐᓂ, ᑕᐃᒃᑯᐊ ᐊᕐᕋᒍᑕᒫᖅ ᓄᕐᕆᓯᒪᓕᖅᑎᓪᓗᒍ ᓇᔪᒐᕆᔭᐅᕙᖕᓂᖏᑦ ᐅᖃᐅᓯᖃᕐᒪᑕ ᓄᓇᓂᒃ
ᐊᑐᖅᑕᐅᖃᑕᕐᓂᖏᓐᓂᒃ ᐊᕐᓇᓪᓗᕐᓄᑦ ᓄᕐᕆᓯᒪᓕᖅᑎᓪᓗᒋᑦ ᓇᔪᒐᕆᔭᐅᕙᖕᓂᖏᓐᓂᒃ ᓄᓇᖑᐊᓕᐅᕈᑕᐅᓗᑎᒃ
ᐊᑐᖅᑕᐅᓂᐊᓕᖅᑐᓂᒃ ᓄᓇᕗᒻᒥ ᓄᓇᐃᑦ ᐊᑑᑎᒃᓴᖏᓐᓄᑦ ᐸᕐᓇᐅᑎᓂ (ᑳᔅᓕᔅᑯᑦ ᑐᑭᓯᓂᐊᖅᑏᑦ ᓕᒥᑎᑦᑯᖏᓐᓂᒃ. 2016).
ᐊᒥᓱᓄᑦ ᓇᔪᒐᕆᔭᐅᕙᖕᓂᖏᑦ ᓄᓇᐃᑦ: ᐅᖃᐅᓯᖅ ᑕᒪᓐᓇ ᑐᑭᓕᒃ ᓇᔪᒐᕆᔭᐅᕙᖕᓂᖏᓐᓂᒃ ᐊᒥᓱᓂ ᐊᕐᕌᒍᓂ
ᖃᐅᔨᓴᕐᕕᐅᓯᒪᔪᓂ ᑕᐃᔭᐅᖃᑕᕐᒪᑕ “ᐊᒥᓱᓄᑦ ᑐᒃᑐᓄᑦ ᓇᔪᖅᑕᐅᖃᑦᑕᕐᓂᖏᓐᓂᒃ” ᖃᓪᓗᓈᑎᑐᑦ. ᐊᑐᖅᑕᐅᑦᑕᐃᓕᒪᕙᒃᑐᑦ
ᐅᖃᐅᓰᑦ ᐊᑕᐅᓯᕐᒦᓐᓂᕋᐃᔪᑦ ᐱᔾᔪᑕᐅᓗᓂᑦ ᑕᒪᓐᓇ ᐅᖃᐅᓯᖃᕋᔪᖕᒪᑦ ᖃᕆᑕᐅᔭᒃᑯᑦ ᐃᓕᑕᕆᔭᐅᓯᒪᔪᓂᒃ
ᐊᕙᓗᓕᐅᕈᑕᐅᕌᓂᒃᓯᒪᓂᖏᓐᓂᒃ ᐊᖏᓂᓕᖕᓂ 50−ᓂᒃ -80% ᐳᓴᓐᑎᖏᓂᒃ ᑐᒃᑐᓄᑦ ᖁᖓᓯᕈᑦᑎᖅᓯᒪᔪᑦ
ᓇᔪᒐᕆᔭᐅᕙᖕᓂᖏᓐᓂ ᑭᒡᓕᖃᕐᕕᐅᕙᖕᓂᖏᓐᓂ (ᕗᐊᒥᑲᒃᑯᑦ Formica-ᑯᑦ ᐱᓕᕆᖃᑎᖏᓪᓗ. 2010; ᔮᓐᔅᑕᓐ ᐊᒻᒪᓗ
ᕋᓱᓪᑯᒃ 2014), ᑭᓯᐊᓂ ᑎᑎᕋᖅᑕᐅᓂᖏᓐᓂ ᓄᓇᐃᑦ ᐊᑑᑎᒃᓴᖏᓐᓂ ᐊᕙᓗᓕᐊᕆᕙᐅᓯᒪᔪᓂ, ᓄᓇᖑᐊᓕᐊᓂ
ᐊᑐᖃᑦᑕᖅᑐᑦ 95% ᐳᓴᓐᑎᖏᓃᑦᑐᓂᒃ ᐊᑐᖅᑕᐅᖃᑕᕐᓂᖏᓐᓂᒃ ᓄᓇᐃᑦ ᓇᐅᒃᑯᑦ ᑭᒡᓕᖃᕐᕕᐅᓂᖏᓐᓂᒃ. (ᑳᔅᓕᔅᑯᑦ
ᑐᑭᓯᓂᐊᖅᑏᑦ ᓕᒥᑎᑦᑯᑦ. 2016).

ᐊᓯᒃᑲᓐᓂᖏᓐᓂᒃ ᐅᖃᐅᓯᕐᓂᒃ ᐊᑐᕐᒥᔪᑦ ᑕᒡᕙᓂ ᒪᑯᓂᖓ ᐃᓚᖃᕐᒥᔪᑦ:

• ᐃᓕᓯᕕᐅᓯᒪᔪᑦ: ᖁᒻᒧᐊᒃᑎᑕᐅᓯᒪᔪᑎᒍᑦ ᖃᕆᑕᐅᔭᒃᑯᓪᓗᓐᓃᑦ ᖃᐅᔨᒪᔾᔪᑏᑦ ᓇᓃᓐᓂᖏᓐᓂᒃ ᒪᓕᒍᑎᖏᓐᓂᒃ
ᖁᖓᓯᕈᑦᑎᓂᒃ ᐃᓕᓯᕕᐅᓯᒪᔪᑦ ᑐᒃᑐᐃᑦ;
• ᐊᕙᓗᓕᐊᕆᔭᐅᓯᒪᔪᑦ: ᓴᓇᔭᐅᓯᒪᔪᑦ ᐊᕙᓗᓕᐊᑦ ᑭᒡᓕᖃᕐᕕᐅᓂᖏᓐᓄᑦ ᓄᓇᐃᑦ ᓄᓇᖑᐊᕐᒥ, ᓴᓇᔭᐅᓯᒪᒐᔪᒃᑐᑦ
ᐊᑐᖅᑕᐅᓪᓗᑎᒃ ᖃᕆᑕᐅᔭᒃᑯᑦ ᓄᓇᖑᐊᖅᑎᒍᑦ ᖃᐅᔨᒪᔾᔪᑏᑦ ᓇᓃᓐᓂᖏᓐᓄᑦ ᐊᕙᓗᐊᒍᑦ;
• ᓄᕐᕆᕕᐅᓚᐅᖅᑐᑦ: ᐃᓱᒪᒋᔭᐅᔪᑦ ᓇᓚᐅᑕᖅᑕᐅᔪᓪᓗᓐᓂᑦ ᓇᓂ ᑕᐅᕙᓂ ᓄᕐᕆᕕᐅᓚᐅᕐᓂᖓᓂᒃ.

2 2. ᐱᐅᓯᕆᔭᐅᓚᐅᕐᓂᖏᑦ ᑲᒪᒋᔭᐅᓂᖏᓐᓂ ᑕᒪᒃᑯᐊ

ᐊᑐᖅᑕᐅᓚᐅᖅᑐᑦ ᖁᕐᓗᖅᑑᑉ−ᑲᓇᖕᓇᖓᓂ ᑐᒃᑐᖏᓐᓂ ᐊᒻᒪᓗ ᕿᖓᐅᒻᒥ ᑐᒃᑐᖏᓐᓂ ᖁᖓᓯᕈᑦᑎᖅᑕᐅᓯᒪᓂᖏᓐᓂ
ᖃᐅᔨᔭᐅᓚᐅᖅᑐᑦ ᓄᓇᑦᓯᐊᑉ ᒐᕙᒪᒃᑯᖏᓐᓂᒃ ᐊᕙᑎᓕᕆᔨᖏᓐᓂᒃ, ᓄᓇᒥᐅᑕᓕᕆᔨᖏᓂᓗ (ᓄᓇᑦᓯᐊᑉ ᒐᕙᒪᒃᑯᖏᑦ
ᐊᕙᑎᓕᕆᔨᒃᑯᖏᑦ; 1996−ᒥᒃ ᑎᑭᓪᓗᒍ ᑕᒪᐅᖓ 2021−ᒧᑦ) ᖃᐅᔨᔭᐅᓇᓱᖕᓂᕐᒧᑦ ᐊᔾᔨᒌᒍᓐᓂᖃᑦᑕᕐᒪᖓᑕ
ᐊᑕᐅᓯᐅᖏᑦᑐᑦ ᓄᕐᕆᕕᐅᕙᒃᑐᑦ ᐊᒻᒪᓗ ᓄᕐᕆᓯᒪᓕᖅᑎᓪᓗᒋᑦ ᓇᔪᒐᕆᔭᐅᕙᖕᓂᖏᑦ ᓄᓇᑦ ᐊᑯᓂᐅᔪᒃᑯᑦ ᐊᒻᒪᓗ ᖃᓄᖅ
ᐅᖓᓯᒋᒃᑑᑎᐅᕙᖕᓂᖏᓐᓂᒃ, ᐊᑐᖅᓱᑎᒃ ᐊᔾᔨᒌᖏᑦᑑᑎᐅᔪᓂᒃ ᖃᓄᐃᓕᐅᕈᓯᕐᓂᒃ ᑲᒪᒋᔭᐅᓂᖏᓐᓂ
ᑐᑭᓕᐅᖅᑕᐅᓇᓱᓐᓂᖏᑦ ᐊᕐᕋᒎᑉ ᐃᓚᐃᓐᓈᓂ ᐊᑐᖅᑕᐅᕙᖕᓂᖏᓐᓂᒃ ᓄᓇᐃᑦ. ᑐᒃᑐᐃᑦ ᓇᓃᖃᑕᕐᓂᖏᓐᓂᒃ
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ᖃᐅᔨᒪᔾᔪᑎᐅᓕᖅᑐᑦ ᑕᐃᒪᖓᑦ 1996−ᒥᒃ 2005−ᒧᑦ (ᖁᕐᓗᖅᑑᑉ−ᑲᓇᖕᓇᖓᓂ ᑐᒃᑐᖏᓐᓂᒃ) ᐅᕝᕙᓗᓐᓃᑦ ᑕᒫᓂ
2007−ᒥ (ᕿᖓᐅᒻᒥ ᑐᒃᑐᖏᓐᓂᒃ) ᖃᐅᔨᒪᔾᔪᑎᒃᓴᓂᒃᑕᐅᔪᑦ ᐱᔭᐅᓚᐅᖅᑐᑦ ᑕᒪᐃᓐᓂᑦᑎᐊᖅ ᖁᒻᒧᐊᒃᑎᑕᐅᓯᒪᔪᑎᒍᑦ
ᒪᓕᒍᑎᒃᑯᑦ ᖁᖓᓯᕈᑦᑎᖅᑕᐅᓯᒪᔪᓂᒃ ᑐᒃᑐᓂᒃ ᐃᓚᓂᒃᑯᑦ ᖃᐅᑕᒫᖅ ᑕᓪᓕᒪᑕᒪᓂᓗᓐᓃᑦ ᐅᓪᓗᓂᒃ ᓇᓃᖏᓐᓂᒃ, ᑕᒪᒃᑯᐊᓗ
ᐆᒃᑐᕋᖅᑕᐅᓂᖏᓐᓂ ᑕᒻᒪᖅᓯᒪᓂᖃᕈᓐᓇᕆᓪᓗᑎᒃ ᑕᒪᓃᒐᔪᒃᑐᓂᒃ ᐅᖓᑕᓃᑦᑐᓐᓇᖅᑐᓂᒃ <150 ᒦᑕᓕᖕᓂᒃ (m),
ᑎᑭᐅᒪᔪᓐᓇᒻᒪᕆᒃᑐᓂᒃ ᑕᒪᐅᖓ 1,000 ᒦᑕᓕᖕᓂᒃ m (ᒐᓐᑯᑦ ᐱᓕᕆᖃᑎᖏᓪᓗ 2008). ᐊᑐᖅᑕᐅᓗᐊᕈᓃᓚᐅᑦᖅᑐᑦ
ᖁᒻᒧᐊᒃᑎᑕᐅᓯᒪᔪᑎᒍᑦ ᖁᖓᓯᕈᑏᑦ ᑎᑭᓪᓗᒍ ᑕᒪᐅᖓ ᐊᕐᕋᒍᒧᑦ 2016−ᒧᑦ, ᑭᓯᐊᓂ ᐱᒋᐊᖅᑐᓂᒃ 2006−ᒥ,
ᖃᕆᑕᐅᔭᒃᑯᑦ ᖃᐅᔨᒪᔾᔪᑎᑦ ᓇᓃᓐᓂᕐᒧᑦ ᐊᑐᖅᑕᐅᕙᓪᓕᐊᓕᓚᐅᖅᑐᑦ ᓂᕆᐅᓇᕈᓐᓇᕐᓂᖏᓐᓄᑦ
ᑕᒻᒪᖅᓯᒪᖏᓐᓂᖅᓴᐅᕙᓪᓕᐊᑐᐃᓐᓇᓕᕐᓂᖏᑦ ᓇᓃᓐᓂᖏᓐᓂᒃ ᖃᐅᔨᕝᕕᐅᔪᓐᓇᕐᓂᖅ (<20 ᒦᑕᓃᑐᐃᓐᓇᕐᓃᒐᔪᖕᒪᑕ m
ᒫᓐᓇᐅᓕᖅᑐᖅ ᑕᒪᐃᓐᓂᑲᓴᒃ) ᐊᒻᒪᓗ ᓴᖏᓂᖃᑦᑎᐊᕐᓂᖏᓐᓄᑦ ᖃᕆᑕᐅᔭᐃᑦ ᐊᑐᖅᑕᐅᕙᖕᓂᖏᑦ. ᑕᒪᕐᒥᒃ ᑐᒃᑐᐃᑦ
ᓇᓃᖃᑕᕐᓂᖏᑦ ᑕᒫᖓᑦ 2017–ᒥ 2021−ᒧᑦ ᑐᑭᓕᐅᖅᑕᐅᓚᐅᖅᑐᑦ ᐊᑐᖅᑕᐅᓗᑎᒃ ᖃᕆᑕᐅᔭᒃᑯᑦ ᓇᓃᓐᓂᖏᓐᓂᒃ
ᒪᓕᒍᑏᑦ ᖁᖓᓯᕈᑎᖏᓃᑦᑐᑦ.

ᖃᐅᔨᓂᐊᖅᑕᐅᓚᐅᖅᑐᑦ ᑐᑭᓕᐅᖅᑕᐅᓪᓗᑎᒃ ᐊᔾᔨᒌᖏᓐᓂᖏᓐᓂᒃ ᑐᒃᑐᐃᑦ ᑲᑎᖓᕙᖕᓂᖏᓐᓂ. ᖁᕐᓗᖅᑑᑉ−ᑲᓇᖕᓇᖓᓂ
ᑐᒃᑐᖏᓂ, ᑐᓂᓯᓚᐅᖅᑐᒍᑦ ᑐᑭᓕᐅᕈᑕᐅᓂᖏᓐᓂᒃ ᓄᕐᕆᕖᑦ ᐊᒻᒪᓗ ᓄᕐᕆᓯᒪᓕᖅᑎᓪᓗᒋᑦ ᓇᔪᒐᕆᔭᐅᕙᖕᓂᖏᑦ ᓄᓇᐃᑦ
ᐊᔾᔨᒌᓂᖃᕐᒪᖓᑕ ᖃᐅᔨᓴᖅᓱᒋᑦ ᑕᐃᒃᑯᓂᖓ ᐊᑐᖅᑕᐅᕙᒃᑐᓂᒃ ᓄᓇᕗᑦ ᒐᕙᒪᒃᑯᓐᓄᑦ−ᐊᕙᑎᓕᕆᔨᒃᑯᓐᓄᑦ
ᖃᐅᔨᒪᔨᑕᕆᔭᐅᕙᖕᓂᖏᓐᓂᒃ, ᓄᓇᖑᐊᓕᐅᕈᑕᐅᕙᖕᓂᖏᓐᓂ ᐊᑐᖅᑕᐅᓯᒪᓂᖏᓐᓂ ᓄᓇᐃᑦ ᐊᑑᑎᒃᓴᖏᓐᓂ
ᐸᕐᓇᐅᑎᒃᓴᓄᑦ. (ᓄᓇᕗᑦ ᐸᕐᓇᐃᔨᒃᑯᑦ ᑲᒥᓯᓇᖏᓐᓄᑦ ᑐᓂᔭᐅᓯᒪᔪᑦ 2016, 2021) ᐊᒻᒪᓗ ᑐᑭᓯᓇᖅᓯᑎᑕᐅᓂᖏᑦ
ᖃᐅᔨᓴᖅᑕᐅᓯᒪᔪᑦ ᓄᕐᕆᕕᐅᓪᓚᕆᖃᑦᑕᕐᓂᖏᓐᓂ ᓄᓇᐃᑦ. ᑕᐃᒃᑯᐊᓕ ᕿᖓᐅᒻᒥ ᑐᒃᑐᖏᓂ, ᓄᑖᕈᕆᐊᖅᑕᐅᓚᐅᖅᑐᑦ
ᑐᑭᓕᐅᖅᑕᐅᓂᖏᑦ ᓄᕐᕆᕕᐅᓪᓚᕆᖃᑦᑕᕐᓂᖏᓐᓂᒃ, ᑎᑭᓪᓗᒋᑦ ᐊᕐᕌᒍᒧᑦ 2007−ᒧᑦ ᑕᐃᑯᓐᓄᖓ ᖃᐅᔨᓴᖅᑕᐅᓚᐅᖅᑐᓂᒃ
ᒐᓐᒧᑦ ᐱᓕᕆᖃᑎᖏᓐᓄᓪᓗ. (2008−ᒥ) ᑭᖑᓂᐊᒍᓪᓗ ᓄᑖᕈᕆᐊᖅᑕᐅᓕᓚᐅᖅᑐᑦ ᓱᓕ ᓴᕿᑎᑕᐅᓚᐅᖏᓂᖏᓐᓂ
ᐊᕙᑎᓕᕆᓂᕐᒥᒃ ᖃᐅᔨᓴᕈᑎᖏᑦ ᕿᑎᖅᒥᐅᑦ ᐊᕕᒃᑐᖅᓯᒪᓂᖏᓐᓂ ᖃᐅᔨᓴᖅᑎᐅᓚᐅᖅᑐᓂᒃ (ᐊᕙᑎᓕᕆᔨᒃᑯᑦ
ᐊᔾᔨᒌᖏᑦᑐᓂᒃ ᑯᐊᐳᕇᓴᖓᓂᒃ ᖃᐅᔨᓴᖅᓯᒪᔭᖏᓐᓂᒃ ᐊᒻᒪᓗ ᐊᕈᐊᕋᒃᑯᑦ ᐅᑭᐅᖅᑕᖅᑐᒥ ᐆᒪᔪᓕᕆᓂᕐᒥᒃ
ᖃᐅᔨᓴᖅᑎᖏᓐᓄᑦ ᖃᐅᔨᒪᔾᔪᑎᒃᓴᓂᒃᓯᑕᐅᓚᐅᕐᓂᖏᑦ).


