
ʵ˘˥˟˜ˡ ˅ʹ�ʿ˘˩˘˟
ˀ˔˥ˬ�ʺ˥˜˦˪ˢ˟˗ ˀˢ˗˘˥˔˧˘

˅˜˖˛˔˥˗�ʻ˨˕˕˔˥˗� ˀˢ˗˘˥˔˧˘

ʸ˔˦˧�ʻ˔˥˧˙ˢ˥˗ ˅ʹ�ʿ˘˩˘˟
ʺ˥˘˔˧�˅˜˩˘˥�˃˔˥˞ ʸ˫˧˥˘ˠ˘

ʶ˅ʸʶ�ʴ˖˔˗ʡ�ˢ˙
ʶˢˠˣʡ�ˆ˖˜ʡ�ʙ�ʸˡ˚ʡ ʻ˜˚˛

ˆ˨ˡ˦˘˧�˅˜˗˚˘�ˀ˜˗˗˟˘ ʻ˜˚˛

˃ˢ˟˜˖˘�ˆ˧˔˧˜ˢˡʢ
ˊ˜˖˞˛˔ˠ�ʿ˜˕˥˔˥ˬ ʻ˜˚˛

˅˔ˬˠˢˡ˗�ʿ˜˕˥˔˥ˬ ʸ˫˧˥˘ˠ˘

ˆ˛˘˔�˃˔˥˞ ˀˢ˗ʢʻ˜˚˛

ˆ˜˟˩˘˥�ʿ˔ˡ˘�ʸ˟˘ˠʡ ˀˢ˗˘˥˔˧˘

ʵˢ˟˧ˢˡ ˅ʹ�ʿ˘˩˘˟
ʵ˘ˡ˧˟˘ˬ�ˀ˘ˠʡ�ʿ˜˕˥˔˥ˬ ˆ˟˜˚˛˧

ʵˢ˟˧ˢˡ�ʶ˘ˡ˧˘˥ ˆ˟˜˚˛˧

ʵˢ˟˧ˢˡ�ʻ˜˚˛ ˆ˟˜˚˛˧

ʵˢ˟˧ˢˡ�ˆ˘ˡ˜ˢ˥�ʶ˘ˡ˧˘˥ ˆ˟˜˚˛˧

ʻ˘˥˥˜˖˞�˃˔˥˞ ˆ˟˜˚˛˧

ˇˢ˪ˡ�ʻ˔˟˟ ˀˢ˗˘˥˔˧˘

ʻ˔˥˧˙ˢ˥˗ ˅ʹ�ʿ˘˩˘˟

ʴˡˡ˜˘�ʹ˜˦˛˘˥�ˀˢˡ˧ʡʢˆˇʸˀ� ʻ˜˚˛

ʵ˘˧˔ˡ˖˘˦ ˀˢ˗ʢʻ˜˚˛

ʵ˥˘˔˞˧˛˥ˢ˨˚˛�ʛˁˢ˥˧˛ʜ ʻ˜˚˛ʢʸ˫˧ʡ

ʵ˨˟˞˘˟˘ˬ�ˁˢ˥˧˛�ʙ�ˆˢ˨˧˛ ˀˢ˗ʢʻ˜˚˛

ʵ˨˥ˡ˦�ʿ˔˧˜ˡˢ ʻ˜˚˛

ʶ˟˔˦˦˜˖˔˟�ˀ˔˚ˡ˘˧� ʻ˜˚˛

ʶˢ˟˧�˃˔˥˞ ʻ˜˚˛ʢʸ˫˧ʡ

ʸ˟˜˭ʡ�˃˔˥˞�ʛˆ˨ˡʡ�˂˩˘˥˟ˢˢ˞ʜ ʻ˜˚˛

ʺʻ�ʴ˖˔˗ʡ�ˢ˙�˧˛˘�ʴ˥˧˦� ʸ˫˧˥˘ˠ˘

ʻ˔˥˧˙ˢ˥˗�ʶ˜˧ˬ�ʻ˔˟˟ ʸ˫˧˥˘ˠ˘

ʻ˔˥˧˙ˢ˥˗�˃˨˕˟˜˖�ʻ˜˚˛ ʻ˜˚˛

ʽ˨ˠˢ˞˘ʛʽʴʻʠʻʶʜ ʸ˫˧˥˘ˠ˘

ʾ˘ˡˡ˘ˬ�˃˔˥˞ʟ�˅˜˗˚˘˙˜˘˟˗� ʸ˫˧˥˘ˠ˘

ʾ˘˘ˡ˘ˬ�˃˔˥˞ʟ�ʷ˜˦˖�ʺˢ˟˙� ʻ˜˚˛

ʾ˜ˡ˦˘˟˟˔�ˀ˔˚ˡ˘˧ ʻ˜˚˛

ˁˢ˥˧˛�ʸˡ˗�ˆ˘ˡ˜ˢ˥�ʶ˘ˡ˧˘˥ ʻ˜˚˛

˃˥˜ˡ˖˘�ˇ˘˖˛�ʻ˜˚˛ ʻ˜˚˛

˃˨˕˟˜˖�ʿ˜˕˥˔˥ˬʟ�ʴ˟˕˔ˡˬ ˀˢ˗ʢʻ˜˚˛

˃˨˕ʡ�ʿ˜˕˥˔˥ˬʟ�ʴ˦ˬ˟˨ˠ�ʴ˩˘ ʸ˫˧˥˘ˠ˘

˅ˢ˖˞ˬ�˅˜˗˚˘�˃˔˥˞ ʸ˫˧˥˘ˠ˘

ˆˢ˨˧˛�ʸˡ˗�ˆ˘ˡ˜ˢ˥�ʶ˘ˡ˧˘˥ ʸ˫˧˥˘ˠ˘

ˆˣˢ˥˧˦�ʙ�ˀ˘˗ʡ�ˆ˖˜ʡ ʸ˫˧˥˘ˠ˘

ˇ˛ˢˠ˔˦�ʽʡ�ʻˬ˟˔ˡ˗�˃˔˥˞ ʻ˜˚˛ʢʸ˫˧ʡ

ˊ˘˔˩˘˥�ʻ˜˚˛ ʻ˜˚˛

ˊ˘˦˧�ˀ˜˗˗˟˘ ʸ˫˧˥˘ˠ˘

ʵ˟ˢˢˠ˙˜˘˟˗ ˅ʹ�ʿ˘˩˘˟
ʵ˟ˢˢˠ˙˜˘˟˗�ʻ˜˚˛ ʻ˜˚˛

ˀ˘˧˔˖ˢˠ˘˧�ʸ˟˘ˠʡ ˆ˟˜˚˛˧

ʹ˔˥ˠ˜ˡ˚˧ˢˡ� ˅ʹ�ʿ˘˩˘˟
ʹ˔˥ˠ˜ˡ˚˧ˢˡ�ʻ˜˚˛ ʸ˫˧˥˘ˠ˘

ʺ˟˔˦˧ˢˡ˕˨˥ˬ ˅ʹ�ʿ˘˩˘˟

ʺ˟˔˦˧ˢˡ˕˨˥ˬ�ʻ˜˚˛ʟ
ʹ˥ˢˡ˧�ʸˡ˧˥˔ˡ˖˘ ˀˢ˗ʢʻ˜˚˛

ʺ˟˔˦˧ˢˡ˕˨˥ˬ�ʻ˜˚˛ʟ
˃˟˔ˬ˜ˡ˚�ʹ˜˘˟˗˦� ʻ˜˚˛ʢʸ˫˧ʡ

˅˜˩˘˥˙˥ˢˡ˧�˃˔˥˞ ˀˢ˗˘˥˔˧˘

˃ˢ˟˜˖˘�ˆ˧˔˧˜ˢˡ ʸ˫˧˥˘ˠ˘

ˆ˘ˡ˜ˢ˥�ʶ˘ˡ˧˘˥
ʛʸ˔˦˧˘˥ˡ�ʸˡ˧˥˔ˡ˖˘ʜ ˀˢ˗˘˥˔˧˘

ˆ˘ˡ˜ˢ˥�ʶ˘ˡ˧˘˥
ʛˆˢ˨˧˛˘˥ˡ�ʸˡ˧˥˔ˡ˖˘ʜ ʸ˫˧˥˘ˠ˘

ˆ˞˔˧˘�˃˔˥˞ ʸ˫˧˥˘ˠ˘

ˇˢ˪ˡ�ʻ˔˟˟ ʸ˫˧˥˘ˠ˘

ˁ˘˪�ʵ˥˜˧˔˜ˡ ˅ʹ�ʿ˘˩˘˟
ʶ˛˔ˠ˕˘˥˟˜ˡ�ʸ˟˘ˠʡ ʻ˜˚˛

ˁ˘˪�ʵ˥˜˧˔˜ˡ�ʻ˜˚˛ ʻ˜˚˛ʢʸ˫˧ʡ

ˁˢ˥˧˛˘ˡ˗�ʸ˟˘ˠʡ ˀˢ˗˘˥˔˧˘

˅ˢˢ˦˘˩˘˟˧�ʶ˔ˠˣ˨˦ ʻ˜˚˛ʢʸ˫˧ʡ

ˀ˔ˡ˖˛˘˦˧˘˥ ˅ʹ�ʿ˘˩˘˟
ʴ˥˧˛˨˥�ʼ˟˟˜ˡ˚�ˀ˜˗˗˟˘ ʸ˫˧˥˘ˠ˘

ʶ˔˦˘�ˀˢ˨ˡ˧˔˜ˡ�˃˔˥˞ ˀˢ˗˘˥˔˧˘

ʻ˜˚˛˟˔ˡ˗�ˀ˜˗˗˟˘ ˀˢ˗ʢʻ˜˚˛

ˀ˔ˡ˖˛˘˦˧˘˥�ʻ˜˚˛ ʸ˫˧˥˘ˠ˘

ˆ˘ˡ˜ˢ˥�ʶ˘ˡ˧˘˥ ˀˢ˗˘˥˔˧˘

ˇ˛˘�ʹʶʶ�˖ˢˡ˦˜˗˘˥˦�˪˜˥˘˟˘˦˦�˥˔˗˜˔˧˜ˢˡ�ʛʤʫʣʣ�ˀʻ˭ʜ�ʕ˦˔˙˘ʕ
˨ˣ�˧ˢ�ʤʣʟʣʣʣʟʣʣʣ�ƈˊʢˠʥʡ�ˇ˛˜˦�˜˦�˕˔˦˘˗�ˢˡ�ˢˡ˟ˬ�ʦʣ�ˠ˜ˡʡ
ˢ˙�˘˫ˣˢ˦˨˥˘�˙ˢ˥�˔ˡ�˔˩˘˥˔˚˘ʠ˦˜˭˘˗�˔˗˨˟˧ʡ�ʸ˫ˣ˘˥˧˦�˔˥˘
˖˔˟˟˜ˡ˚�˙ˢ˥�Ϣ˕˜ˢ˟ˢ˚˜˖˔˟˟ˬʠ˕˔˦˘˗�ˣ˨˕˟˜˖�˘˫ˣˢ˦˨˥˘
˦˧˔ˡ˗˔˥˗˦ϣ�ˎ˩˜˜ːʡ�ˇ˛˘�ʸ˨˥ˢˣ˘˔ˡ�ʴ˖˔˗˘ˠˬ�˙ˢ˥�ʸˡ˩˜˥ˢˡʡ
ˀ˘˗ʡ�˔ˡ˗�˧˛˘�ʼˡ˦˧˜˧˨˧˘�ˢ˙�ʵ˨˜˟˗˜ˡ˚�ʵ˜ˢ˟ˢ˚ˬ�˥˘˖ˢˠˠ˘ˡ˗
˕˘˟ˢ˪�ʤ�ƈˊʢˠʥ�ˢ˥�ʣʡʤʠʤʣ�ƈˊʢˠʥʟ�˥˘˦ˣ˘˖˧˜˩˘˟ˬʡ�
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˃ˢ˪˘˥�ʷ˘ˡ˦˜˧ˬ�
ʛƈˊʢˠʥ�ʜ

ʼˡ˦˧˜˧˨˧˘�ˢ˙�ʵ˨˜˟˗˜ˡ˚
ʵ˜ˢ˟ˢ˚ˬ�˚˨˜˗˘˟˜ˡ˘˦
ʛ˟ˢˡ˚ʠ˧˘˥ˠ�˘˫ˣˢ˦˨˥˘ʜ

ˆ˟˜˚˛˧�ʯ�ʡʤ ˁˢ�ʶˢˡ˖˘˥ˡ�

ˆ˟˜˚˛˧�ʡʤʠʤʣ ˆ˟˜˚˛˧�ʶˢˡ˖˘˥ˡ

ˀˢ˗˘˥˔˧˘˲ʤʣʠʤʣʣ ˆ˘˩˘˥˘�ʶˢˡ˖˘˥ˡ�

ʻ˜˚˛�ʤʣʣʠʤʣʣʣ ˆ˘˩˘˥˘�ʶˢˡ˖˘˥ˡ�

ʸ˫˧˥˘ˠ˘�ʱ�ʤʣʣʣ ʸ˫˧˥˘ˠ˘�ʶˢˡ˖˘˥ˡ�

+2:�08&+�5$',$7,21�,6��6$)(�"

ˁ˘˪˜ˡ˚˧ˢˡ ˅ʹ�ʿ˘˩˘˟

ʸ˟˜˭˔˕˘˧˛�ʺ˥˘˘ˡ�ʸ˟˘ˠʡ ˀˢ˗˘˥˔˧˘

ˀ˔˥˧˜ˡ�ʾ˘˟˟ˢ˚˚�ˀ˜˗ʡ ˀˢ˗˘˥˔˧˘

ˁ˘˪˜ˡ˚˧ˢˡ�ʻ˜˚˛ ʸ˫˧˥˘ˠ˘

ˆ˜ˠ˦˕˨˥ˬ ˅ʹ�ʿ˘˩˘˟
ˆ˜ˠ˦˕˨˥ˬ�ʻ˜˚˛ ˀˢ˗˘˥˔˧˘

ˇˢ˟˟˔ˡ˗ ˅ʹ�ʿ˘˩˘˟
ˇˢ˟˟˔ˡ˗�ʻ˜˚˛ ʸ˫˧˥˘ˠ˘

ˇˢ˟˟˔ˡ˗�ˀ˜˗˗˟˘ ˆ˟˜˚˛˧ʢˀˢ˗ʡ

ˊ˜ˡ˗˦ˢ˥ ˅ʹ�ʿ˘˩˘˟
ʽʹʾ�ˀ˜˗˗˟˘ ʻ˜˚˛

ʽˢ˛ˡ�ʹ˜˧˖˛�˃˔˥˞ ʸ˫˧˥˘ˠ˘

ˆ˔˚˘�˃˔˥˞�ˀ˜˗ʡ ʻ˜˚˛ʢʸ˫˧ʡ

ˊ˜ˡ˗˦ˢ˥�ʻ˜˚˛ ʻ˜˚˛ʢʸ˫˧ʡ

ˊ˜˟˟˜ˡ˚˧ˢˡ ˅ʹ�ʿ˘˩˘˟
ʻ˔˟˟�ˆ˖˛ˢˢ˟ ˆ˟˜˚˛˧ʢˀˢ˗

ˊ˘˧˛˘˥˦˙˜˘˟˗ ˅ʹ�ʿ˘˩˘˟

ˆ˔ˠ˨˘˟�ˊʡ�ʸ˟˘ˠʡ ˀˢ˗˘˥˔˧˘

ˊ˘˦˧�ʻ˔˥˧˙ˢ˥˗ ˅ʹ�ʿ˘˩˘˟
ʵ˥˜˦˧ˢ˪�ˀ˜˗˗˟˘� ˀˢ˗˘˥˔˧˘

ʶ˛˔˥˧˘˥�˂˔˞�ʼˡ˧ʚ˟ ʻ˜˚˛

ʶˢˡ˔˥˗�ʻ˜˚˛ ʻ˜˚˛

ʷ˨˙˙ˬ�ˀ˜˗˗˟˘ ˀˢ˗˘˥˔˧˘
ʸ˟˜˭˔˕˘˧˛�˃˔˥˞ʟ�˅ˢ˦˘

ʺ˔˥˗˘ˡ ˆ˟˜˚˛˧ʢˀˢ˗

�ˀˢ˥˟˘ˬ ˆ˟˜˚˛˧ʢˀˢ˗
ˁˢ˔˛�ˊ˘˕˦˧˘˥

ʿ˜˕˥˔˥ˬ ʸ˫˧˥˘ˠ˘

ˆ˘ˡ˜ˢ˥�ʶ˘ˡ˧˘˥ ʸ˫˧˥˘ˠ˘

ˊ˘˦˧ˠˢˢ˥�˃˔˥˞ ˀˢ˗˘˥˔˧˘

ˆ˘˗˚˪˜˖˞�ˀ˜˗˗˟˘ ʻ˜˚˛ʢʸ˫˧ʡ
ˊ˛˜˧˜ˡ˚�ʿ˔ˡ˘�ʸ˟˘ˠʡ ʻ˜˚˛

ˊˢ˟˖ˢ˧˧�ʸ˟˘ˠʡ ˀˢ˗˘˥˔˧˘

ˊ˘˕˦˧˘˥�ʻ˜˟˟� ˀˢ˗˘˥˔˧˘

ˆˢ˨˧˛�ˊ˜ˡ˗˦ˢ˥ ˅ʹ�ʿ˘˩˘˟
ˀ˔˝ˢ˥�ˀʡ�ʷˢˡˡ˘˟˟ˬ

ʿ˔ˡ˗�˃˥˘˦˘˥˩˘ ˀˢ˗˘˥˔˧˘

ˆˊ�ʻ˜˚˛ ʻ˜˚˛

ˉ˘˥ˡˢˡ ˅ʹ�ʿ˘˩˘˟
ˉ˘˥ˡˢˡ�ˆ˘ˡ˜ˢ˥�ʶ˘ˡ˧˘˥ ʸ˫˧˥˘ˠ˘

ˇ˛˘˦ �̆ɣ ˘˔˦˨˥˘ˠ˘ˡ˧ �˦˥ ˘ˣ˥˘˦˘ˡ �˧̝ �˥ ˢ˨˚ �̨̝ ˣˣ˥ˢ ˜˫ɣ ˔ ˜˧s �ls �̞̇ ˔˖˞˚˥ˢ˨ˡ �̠˥ ˔ ˜̠̝ ˜˧s ˡ
ˢ˨˧˗ˢˢ˥ ʡ˦�̌ ˛˘ �ˬ˪ ˘˥ �̆˧ ˔˞˘ �lɹ ˣ ˜˥˟ �ʥʣʥʦʠˀ˔˥˖ �̨ʥʣʥʧ�˪ ˜˧ �̨˧ ˛ �̆̂ ˙̝̆ �ʙ�̂ ˢ˨ˡ �̠˃ ˥ �s̓ �̓�
˂ˈˇ ʼ̫̂ �y�ɣ ˜̝l �̆ ˡ˧˥˔ˡ˖˘ �˦ʛ˨ ˟l̆ ˦ �˦l ˢ˧˘˗ʜʡ�̌ ˛˘ �ˬ̠ �sl ˢ �˧˥ ˙̆˟ ˘˖ �˧˥ ˔ ˜̠̝ ˜˧s �l˟ ˘˩ ˟̆˦
˜l ˜˦̠ �̆˧ ˛ �̞̆ ˜˨˟ ˜̠l ˚ ʟ˦�˪ ˜̨̟ �̨̝ ˥ �̝̆ ˟˦ �s̟ ˜˥˧ ˜̟ ˟̝ʡ�̂ ˘ �̆˪ ˘˕ ˜˦˧ �̆̇ ˢ �˥ɣ ˢ˥ �̠̆ ˘˧ ˜̝˟ ʡ˦

%$&.*5281'�5$',$7,21�/(9(/6�$&5266�*5($7(5�+$57)25'

https://www.sciencedirect.com/topics/earth-and-planetary-sciences/environmental-medicine
https://www.sciencedirect.com/topics/earth-and-planetary-sciences/environmental-medicine
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ˆ˧˨˗˜˘˦�˦˛ˢ˪�˧˛˔˧�˦ˣ˘ˡ˗˜ˡ˚�˧˜ˠ˘
ˡ˘˔˥�˖˘˟˟˨˟˔˥�˧ˢ˪˘˥˦ʢ˔ˡ˧˘ˡˡ˔˦
˖ˢ˨˟˗�˛˔˩˘�˦˘˩˘˥˘�˛˘˔˟˧˛
˜ˠˣ˔˖˧˦ʟ�˘˦ˣ˘˖˜˔˟˟ˬ�˙ˢ˥�˖˛˜˟˗˥˘ˡʟ
˜ˡ˖˟˨˗˜ˡ˚�˜ˡ˖˥˘˔˦˘˗�˥˜˦˞˦�ˢ˙ʭ�

+($/7+�5,6.6

˖˔ˡ˖˘˥�ʙ�ʷˁʴ�˗˔ˠ˔˚˘�ˎ˜˜˜ː

ˡ˘˨˥ˢ˟ˢ˚˜˖˔˟ʟ�˖ˢ˚ˡ˜˧˜˩˘ʟ�ʙ
˕˘˛˔˩˜ˢ˥˔˟�˗˜˙˙˜˖˨˟˧˜˘˦ʟ
˜ˡ˖˟˨˗˜ˡ˚�˟˘˔˥ˡ˜ˡ˚ʟ�ˠ˘ˠˢ˥ˬ
ʙ�˔˧˧˘ˡ˧˜ˢˡ�˜˦˦˨˘˦��ˎ˜˩ː�

˙˘˧˔˟�ˠ˔˟˗˘˩˘˟ˢˣˠ˘ˡ˧�ʙ
˥˘ˣ˥ˢ˗˨˖˧˜˩˘�˖˛˔˟˟˘ˡ˚˘˦�
˟˜˞˘�˜ˡ˙˘˥˧˜˟˜˧ˬ�ˎ˩ː��

˖˔˥˗˜ˢ˩˔˦˖˨˟˔˥�ˣ˥ˢ˕˟˘ˠ˦�
ʙ�ˠˢ˥˘�ˎ˩˜ː

˪˪˪ʡʺʻʶʧˆ˔˙˘ˇ˘˖˛ʡ˖ˢˠ

ʷ˨ �̆˧ �s̃ ˡ˖˥˘˔ ˜˦l �̊̆ ˜˩̠ ˘ˡ˖ �̆s �̇˧ ˛ �̨̆ ˘ ˟̝˧ �̨˥ ˜˦ ˞ �˦s ˙
˜˪˥ ˟̆̆ ˦ �˦˥ ˔ ˜̠̝ ˜˧s ʟl�̟ ˢ˨ˡ˧ ˜˥̆ �˦˟ ˜˞ �̆̓ ˧ ˟̝ˬ ʟ�̋ ˥˘˘˖ ʟ̆

ʶ˥ˢ˔ ˜˧̝ ʟ�́ ˥˔ˡ˖ ʟ̆�̂ ˜˪˧ ˭˘ ˟˥̝ ˡ ʟ̠�̝ ˡ �̠ʁ ˜̨˟ �̝̆ ˥ �̆˟ ˜ɣ ˜˧ ˜l ˚
˜˪˥ ˟̆̆ ˦ �˦˥ ˔ ˜̠̝ ˜˧s �l̃ �lϢ˦˘ˡ ˜˦˧ ˜˩ �̝̆ ˥˘˔˦ϣ�˪ ˛˘˥˘

˥˘ ˜˦̠ ˘ˡ˧ �˦˦ ˣ˘ˡ �̠˟ ˢˡ �̊x ˘ ˜˥s ˗ �˦s �̇˧ ˜ɣ �̆ʛ ʡ̆̊ ʡʟ�˦ ˖˛ˢ ˟s˦ ʟ
˦˘ ˜ls �˥̟ ˘ˡ˧˘˥ ʟ˦�x ˔˥˞ ʟ˦�˥ ˘ ˜˦̠ ˘ˡ ˜˧̝ �˟̝ ˥˘˔ ʟ˦�̆ ˧ ʡ̟ʜ�ˎ ˜ː ʡ��
ʵ˨ �˧̃ �l˧ ˛ �̆̍ ʡ̂ ʡʟ�˧ ˛ �̆́ ˘˗˘˥ ˟̝�ʁ ˢˠˠ˨ ˜l̟ ˔ ˜˧s ˡ˦
ʶˢˠ ˜ɣ˦ ˜˦s ˡ �˦ʛʹʶʶʜ�˦ ˘˧ �˦˦ ˧˔ˡ˗˔˥˗ �˦˧ ˛˔ �˧x ˥ˢ˧˘˖˧
˧ ˟̆̆ ˖ˢˠˠ˨ ˜l̟ ˔ ˜˧s ˡ ʚ˦�x ˥ ˙s̃ ˧ �˦s ˩˘ �˥x ˨ ˟̞̃ �̨̟ ˘ ˟̝˧ �̨ˎ ˜̃ ʡː
ʶ ˟̆˟ �˧ ˢ˪˘˥ �˦̝ ˡ �̠̝ ˡ˧˘ˡˡ˔ �˦̝ ˥ �̞̆ ˜̆l �̊̃ ˡ˦˧ ˟̝˟ ˘˗
˘˩˘˥ˬ˪˛˘˥ ʟ̆�̃ ˡ ˟̟˨ ˜̠l �̊˧ ˛ �̆˥ ˢ ˙s˦ �s �̇˦ ˖˛ˢ ˟s˦ �̝ ˡ˗
˦˘ ˜ls �˥̟ ˘ˡ˧˘˥ ʡ˦

-RLQ�XV�LQ�DGYRFDWLQJ�IRU�OHJLVODWLRQ
SURKLELWLQJ�FHOO�WRZHUV�IURP�DW�OHDVW
������������IHHW�RI�ĜVHQVLWLYH
DUHDV�ĝ�LQFOXGLQJ�VFKRROV��VHQLRU
FHQWHUV��SDUNV��DQG�UHVLGHQFHV�

ZZZ�JKF�VDIHWHFK�FRP�SHWLWLRQ

ˎ˜ː�ˆ˧˔ˠ�ʥʣʤʫʮ�ʶˢˡˡ˘˫˜ˢˡ�ʥʣʤʪʮ�ˆ˜˟˩˔�ʥʣʤʦ�ˎ˜˜ː�ʴ˟˦˧˘˥�ʥʣʤʨ
ˎ˜˜˜ː�ˁˇ˃�ʥʣʤʫʮ�ˆˠ˜˧˛ʠ˅ˢ˘�˘˧�˔˟ʡ�ʥʣʥʣʮ�ʹ˔˟˖˜ˢˡ˜�˘˧�˔˟ʡ�ʥʣʤʫ
ˎ˜˩ː�˃˜˞ˢ˩�˘˧�˔˟ʡ�ʥʣʤʣʮ�˃˔˞˛ˢˠ�˘˧�˔˟�ʤʬʬʪʮ�ʽ˜˔ˡ˚�˘˧�˔˟ʡ
ʥʣʥʧʮ�ˍ˪˔ˠ˕ˢ˥ˡ�˘˧�˔˟ʡ�ʥʣʣʦʮ�ˊ˔ˡ˚�˘˧�˔˟ʡ�ʥʣʥʦʮ�ʴ˟˗˔˗
˘˧�˔˟ʡ�ʥʣʤʥʮ�ˁ˧˭ˢ˨ˡ˜�˘˧�˔˟ʡ�ʥʣʤʥ
ˎ˩ː�ʾ˘˦˔˥˜�˔ˡ˗�ʵ˘˛˔˥˜�ʥʣʤʣʮ�˅˔˚ˢ�˘˧�˔˟ʡ�ʥʣʤʦʮ�ʵ˔˦˧˘�˘˧�˔˟ʡ
ʥʣʤʥʮ�ˀ͊˟˟˘˥˟͊˞˞˘ˡ�ʙ�ˀˢ˘ˡ�ʥʣʣʫʮ�ˇ͎˥˘˗˜�ʸ˧�˔˟�ʥʣʤʧʮ
ʴ˟˗˔˗�˘˧�˔˟ʡ�ʥʣʤʥ
ˎ˩˜ː�ˆ˔˜˟˜�˘˧�˔˟ʡ�ʥʣʤʨ

7R�JHQHUDWH�UHYHQXH��VRPH
SXEOLF�EXLOGLQJV�DOORZ

WRZHUV�DQWHQQDV�RQ�WKHLU
SURSHUW\�
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ˆ˘ �̆˪ ˘˕ ˜˦˧ �̆̇ ˢ �˥̇ ˟˨˟ �˥ ˙̆̆ ˥˘ˡ˖˘ ʡ˦

ˊ˘�ˠ˘˔˦˨˥˘˗�˪˜˥˘˟˘˦˦�˥˔˗˜˔˧˜ˢˡ�ˢ˨˧˦˜˗˘�ʫʨʞ
ˣ˨˕˟˜˖�˦ˣ˔˖˘˦�˜ˡ�ʺ˥˘˔˧˘˥�ʻ˔˥˧˙ˢ˥˗ʟ�ʶˢˡˡʡʭ

ĵīż

īĺİ

˛˔˗�˥˔˗˜˔˧˜ˢˡ�˟˘˩˘˟˦�˧˛˔˧�˧˛˘�ʸ˨˥ˢˣ˘˔ˡ�
ʴ˖˔˗˘ˠˬ�˙ˢ˥�ʸˡ˩˜˥ʡ�ˀ˘˗˜˖˜ˡ˘�˖ˢˡ˦˜˗˘˥˦�
Ϣˆʸˉʸ˅ʸʿˌϣ�ˢ˥�Ϣʸˋˇ˅ʸˀʸʿˌϣ�ʶ˂ˁʶʸ˅ˁʼˁʺ���

˖ˢˡ˦˜˦˧˘ˡ˧˟ˬ�˘˫˖˘˘˗˘˗�ʤʟʣʣʣ�ƈˊʢˠʥʟ�˔ˡ˗�˔˟˟
˕˨˧�ʥ�ˢ˙�˧˛ˢ˦˘�ʥʧ�˦ˣ˔˖˘˦�˔˥˘�˟ˢ˖˔˧˘˗�˪˜˧˛˜ˡ

ˠ˜˟˘�ʛ˱ʥʟʣʣʣ�˙˘˘˧ʜ�ˢ˙�˔�˖˘˟˟�˧ˢ˪˘˥

ĭİ

72�6,*1�285�3(7,7,21��
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http://www.ghc4safetech.com/
http://ghc4safetech.com/petition
https://www.tandfonline.com/author/T%C3%BCredi%2C+Sibel
https://www.sciencedirect.com/topics/earth-and-planetary-sciences/environmental-medicine

