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ȯ˘ȭ� ɑƣ 
 
� ɚ§Ȗǐ5;.ĴÇTēĖNɚɘ�ɖɢ)Jʽ8'<'<ȎȂ)J.ɚ§8

ǐ��Ȗ)JǾʆ4�J�Țǐɛ1'e+28853ȎȂ'-Ȗǐ:ƿĦN

Fig.1.1-1.3 8ȝ)�ɛ˓NƊŕ'-Æȕ4�J�.ĝˆF9(:Āʓ8ǐ��
Ȗ'38I.ęů8G03;æ& 1cm:ǐ��Ȗ'35J$5�Ȝɾ4�J�
ȚǐŃɱɚ1,6F24ȎȂ'-GIĢɰǂTȖǐ:ƿĦN Fig.1.48ȝ)�ɚ
§�ʘ"3ɯ�T TJA6Ëæ5ǐ��Ȗ'38I.�ɚɍ�ǐ:ʷèNɢ

035J$5�Ȝɾ4�J�$:Ǿʆ�ȎȂ)J5.��e�.Y���T6.

ɚ�8ħđ)JñÜʦË�ÈI1 $58GIÜ�T T03'B6550-

ŕˇ�e.ƩŦ:ęø;Ļĕ:ǮɚT64�K<ʩş:�ƞ8¤5ŞçØNĤ

5ʐɮ'3'B6ñɒť��JT6.ƿ0TŦŕˇ��J�įʽ8.ʟè8Ȗ

ǐ�çĉ.5Ɍ�eK35JǮɚ:ʢˁ�Ə�ħđ)J�[1-2] 
� ɚ§Ȗǐ:ɭĉ5'3;.ʟÇåǻū8T0-˅:ÈȖ.ʵ˃8GJȖ˃T

6��J�.Ǻ8ǚȒ)]�ɭĉ:�15'3.ǣǏˑǕ��#eKJ�[3-5] $
K;.ɚ§ÜƆ8¤5ɚ:ĀI�eɕ5��0-ǣǏˑǕ�ː8ǵeK-I.

ɚ§�ȣÜ'-I)J$58GIɚ§8ɥȪ'.,K�Èɀ.�Ȗ.ɠȧ)J

$54�J� 
 
� Ǿđ.ēǿǨƤÝ8¤6ƾĖ:ǐ:ǧļ8GI.ÞƾǣNɚɘ:ɖɢ��j

5'3ÏȄ)JɷȈ�÷ď4ʜaeK35J�$:��jNÞƾǣɖʏ5ā[�

���^QĢʸ:ÞƙNʙ03Q_Q-���gqʲNȣÜ)J$5�4�K<.
ǾđªMK35JĢʸ:â¶NʙJ��jGIʎˀ;ƻǋ8Ș TI.B-Ɓ

)JďbļT5$5�eGIĬ¾Tɖɢ:įǾ�ƭŘ&KJ$5�e.ǹǟˆ

N;(a5'-ÏȄNȒż'ʱȎ�ʜl45J�[6] 
�řÞƾǣɖʏ:ʱȎ:ǳÝ8¤5.Ȗǐ�ʌ$I6JĴÇTǣĖNɖɢ)J

ɚɘ�ĜÙ)J$5��Ũ&K.Ȗǐ:äʹťb˕BJñɒť��J� 
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Fig.1.1 Țǐɛ1'e+28853ȎȂ'-Ȗǐ:ƿĦ.ɛ˓¶ 

 

 
Fig.1.2� Țǐɛ1'e+28�Ȗ'-ǐ:ƿĦ 
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Fig.1.3 Țǐɛ1'e+28�Ȗ'-ǐ:ƿĦ 

 

 
Fig.1.4 ȚǐŃɱɚ1,6F24ȎȂ'-GIĢɰǂTɚ§Ȗǐ:ƿĦ[7] 
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ȯ˙ȭ� Ȓȏ 
 
� Ǿđ.Ȗǐ�ȎȂ'-ęø:ȜįTķÉƙǘ;.Ȗǐ�ȎȂ'-Ƣ8o�z

�Ȱ4ǐNÕ�'ǣ8ſ3J556ęœ-IȏTƙǘ'�ħđ'T5�Ǿđ4

bɚǄ:ȫT6.Ȗǐ�ʌ$J5Ĭ¾8ȓɀ)JʩɭTʦ¥8ʳ'3;r�d

�NȄ53Ȗǐ�ȎȂ'T5G68)JŰǋbȄ5eK38I.ȖǐNʴ!Ě

ƕ.ȖǐNʴ!ǅɒťɈɃNȄ5-Wp�550-șȨbʜl4;5J�.ɚ

ɘ¾§8Ȅ5J8;\`j���I)�J� [8-10] 
� 6:G6Tǻǖ4ˑǕ�ȎȂ)J�NȗJ$5;.�řÞƾǣɖʏ:ǞȄT

68GI.Ȗǐ:ȎȂ:ñɒť��JĴÇTǣĖ:ɖɢ�Ĝ�J$5��Ũ&

KJǻǖ�4;ʩɭ4�J� 
� Ȗǐ:�ǩ�ñɒ8T03b.ʌ$J$5NĈʣ)Jƙǘ;Ǿđ:5$LȜ

Ȭ&K35T5� 
� ˑǕ:ȎȂƲ¡."4T .,KNʣ"JǾįȏTƙǘ�Ë�K<.Ȗǐ:

ȎȂNĈʣ'.Ƕƕ.ȒȏēB4:ůȄƢʲT6:ȿǦȏɭĉ8ŕˇN��J

$5T Ĭ¾Tɖɢ:įǾ81T#J��4�J$5�ƭŘ&KJ� 
ƯșȨ:Ȓȏ;.ɚ:Ñŝ8GIƋ©�ñɒTˋĖ88"J.ˑǕ:ȎȂ5:

ʳ¬Nɯ1"Ê)$54�J� 
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ȯ˚ȭ� ɳǩ 
 
3.1� ȯ˜˞ǇâƾēĖɳǩʺ8153 
 
� ǣǏˑǕ:ɳǩ;.$KB4Ńɱɚ1/5+2N;(a5'-ɬƒ:ɚɘ4

ɢMK3�-�,:ʽˑǕNɳǩ)J8;.ȇƵ�8ɺɊ'-Ȳǻ:Ĳć8G

03ˑǕNžʿ)J.Ĳć8½K-Ⱥ8ˑǕNýǏ&+J.550-Űǘ�Ȅ

5eK3�-�[3,11-12] 
� ƯșȨ8853;.ǣǏˑǕNɳǩ)J-a8.ȯ 57 ǇâƾēĖɳǩʺ(Ȋ
Ȣ JARE57)8ùɢɍ5'3éÙ'.ɳǩNɢ0-�'e+88"JˑǕǩĮ;.
ȯ 55ǇâƾēĖɳǩʺGIɢMK35J� 
� âƾēĖɳǩʺ(ȊȢ JARE);.âƾ:÷ȥʂƹ.ɳǩ:-a8ɀŭ&K35
Jʂƹʺ4�J�ȯ 57 ǇâƾēĖɳǩʺ;.Țǐɛ1'e+28�ɛ'.12
ƪ 6 Ɯ8V�`j��Q.t��z�j�NÊǪ.ơĂėē8û�0-�,:
ř.ō�Ɵ"3 2016ō˘ƪ 5Ɯ8ƁŁ.3ƪ 25Ɯ8V�`j��Q.^km
�8ŉʤ'-�ȯ 57ǇâƾēĖɳǩʺ8853;.Şʏ83V�`j��Qʺ
:ƐÚT6�ĮĠ:�ū�ɬƒȎȂ'-$58GI.ĢŋTɖɢɷȈ:ĞƦ�

�0-�Țǐɛ1'e+2N Fig.2.18.ɖɢ��j5ƜȤ8153œÌ:ɖɢ
�Į5ĞƦř:ɖɢ�ĮN Fig.2.2-2.38.ƩȽȏTɢÜN Table2.18ȝ)� 
 



 6 

 
Fig.2.1 Țǐɛ1'e+2
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Fig.2.2 ȯ 57ǇâƾēĖɳǩʺ88"JȚǐɛ1'e+2ɖɢ�Į(ĞƦÔ)[14] 

 

 
Fig.2.3 ȯ 57ǇâƾēĖɳǩʺ88"JȚǐɛ1'e+2ɖɢ�Į(ĞƦř)[15] 
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Table2.1 ȯ 57ǇâƾēĖɳǩʺ:ɢÜ[13] 
Ŗʏ 
Ɯ� ɢÜ 
2015ō 12ƪ 4Ɯ V�`j��Q.t��z�j�83ɳǩʺ�ɚ 
2015ō 12ƪ 6Ɯ t��z�j�Êɖ 
2016ō 1ƪ 5Ɯ�  ƁŁ 
Şʏ 
2016ō 2ƪ 14Ɯ ƩȽ«.Þ�ʱĥ 
2016ō 2ƪ 26Ɯ [�vdT�ĳǪ(Ȍȍɍ�ɚ).â�ʱĥ(Fig.2.3) 
2016ō 3ƪ 6Ɯ ~�c�ėē(V�`j��Qâƾɳǩėē)8´Ǘ.V

�`j��QʺìĲ(Fig.2.3) 
2016ō 3ƪ 12Ɯ [�^�ėē(V�`j��Qâƾɳǩėē)8´Ǘ.V

�`j��Qʺ�ɚ 
2016ō 3ƪ 24Ɯ ^km�½Ǫ 
2016ō 3ƪ 26Ɯ V�`j��Q.^km�83ɳǩʺ�ɚ 
�  
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3.2� ˑǕɳǩ8153  
 
� ȯ 57ǇâƾēĖɳǩʺ8853.ɚ§Ȗǐ:ɭĉ4�JˑǕ:ĮʫȏTɳǩ
Nɢ6-a8.Țǐɛ1'e+2ɛ�8853.ɳǩNɢ0-�ˑǕ:ɳǩ;.

ð ;.Ȳǻ:ĲćNɚ�8ɺɊ'.ǬB0-Ǥ§:ʫNʂ]J550-Űǘ

�ªMK3�-�.�Ĉ:ɳǩ4;.ǣǏˑǕNʫȏ8ųƄ)J-a:ˑǕɷ(b
�]�)N˙ȥˏªȄ'-��1;.˂ʫɷĕˑǕɷ(ÎȢMRS)4.b6�1;
ˑǕ:ȸŗ5ƒNǩĮ)J$5�4�J Snow Particle Counter(`n�q�h
RY�WT�d�.ȊȢ SPC.ÎȢþ˃ɷ)556ɨɊ4�J�˂ʫɷ;.Ŗʏ
4; 06 ȇƵɛ˓¶8˘ò.01 ȇƵôəŅə8˘1*1:ɷ 3 ò.SPC ; 06
ȇƵ(01ȇƵ5:˕¦ņȹ 12.45m)ɛ˓¶8 1òNªȄ'-�SPC.˂ ʫɷÁ8

ȯ 1 ɳǩİ8ɺɊ'-i�dÉȀɨɊN�'3ĸȄ: PC 8G03i�dNí
Ŝ'-�$:G6TǅćNȄ5J}�gj;.�Q�dS|4ˑǕ�ˑƳ)J

ƿĦNųƄ)J$5�4�JǴ8�J�ɺɊ¥Ɋ8153 Fig.3.3.1-3.3.2 8.
įʽ8ɺɊ'-ɳǩǅć:ƿĦN Fig.3.3.38ȝ)� 
 
 

 
Fig.3.3.1 ÷b�]�:ɺɊ¥Ɋ5ɺɊǻǖ[16] 
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Fig.3.3.2 1'e+2ɛ�:÷b�]�ɺɊ¥Ɋ[17] 
 
 

 
Fig.3.3.3 ˂ʫɷ5 SPC:ɺɊ:ƿĦ 

 

SPC  

06 Deck MRS 
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3.3ɳǩįƚȿʟ 
 
t��z�j�´Ǘ�8b�]�:ɺɊ.ʧɆNɢ5.ÊǪřɷǩNʱĥ'

-���� ƪ �	 Ɯ.	� ȇƵôə8ɺɊ'-˂ʫɷ�ĎĮÂ�eĠK.�ǣ8ʐɞ.�

ȻĤ'-��$:ÊƳ�Nî".�	� ȇƵ:˂ʫɷNíIĠ'.�	� ȇƵôə8

ÅɺɊ'-�4ǩĮNÅʱ'.��� ƪ �	 ƜB4ǩĮNɢ0-��ǐǣĖȪ½ř.�

ǩĮNȽ�'.�b�]�Nƈì'-��Şʏ4; 	� ȇƵôəŅə8 �1*1:

ɷ �òNɺɊ'-��Ŗʏ4:QY^i�jNî".�b�]�8ʐɞʴǈƃɊ

Nƚ'-�4 �ƪ �� Ɯ8ǩĮNÅʱ'.�ƥːĖ8853;ǩĮN�Ɨ'.�b

�]�Nƈì)J556ķÉNɢ0-���ƗNŽC11ǩĮNɢ5.�^km

�½Ǫř.�b�]�.�[�u�Nƈì'-��	���ɳǩ:ƜȤN 

���������

8ȝ)��

�



���������� ǣǏˑǕɷǩ:įƚȿʟ:B5a��	��

��$ ��$

2015/12/05$

SPC��%$���#$

" ���%$���#$

2015/12/06$

SPC�
!�$

" ��
!�$

2015/12/07$ " �./,-/+%$�
�!$

2015/12/09$ " �����%$�
�!$

2015/12/18$

ôə˂ʫɷʐɞ�ȻĤNȜɾ,  

ɄŤ}�hl�` 

ǊI:˂ʫɷ:Ȝɾ, ǩĮÅʱ$

2015/12/19 SPCǜǠ, ®ħtPS�©ŭ$

2015/12/20 ˂ʫɷ, SPC´ǈ, ƈè�

2016/01/04 ˂ʫɷi�dý5Ê'$

2016/02/14 

˂ʫɷ, SPCɺɊ 

(06ȇƵ:˂ʫɷNôə8�"ƨ�) 

Ü©ɽ˔, ƼĮ$

2016/02/15 ˂ʫɷɷǩʱĥ$

2016/02/16 SPCǩĮʱĥ 
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2016/03/02 " ���%$�
��%$�	$

2016/03/08 " ���%$�
�!$

2016/03/18 " ��
��%$�	$

2016/03/21 ('& ����%$�
$

2016/03/25 ��%$��*)���
$

 
3.4÷b�]�8153 
 
3.4.1˂ʫɷ8153 
 
� ˂ʫɷĕˑǕɷ;.ɚɘȄ˂ʫɷ(YOUNGɫ)NˑǕ:ǩĮȄ8ƍʛ'-b:
4�J�ɚɘȄ˂ʫɷ�ʦ:Ǥ§:½Iï8ˑǕNî"J-a:·ǻ:ʦăN

íI�"J$58GI.ʬȓƙû�eˑƳ)JǤ§;ʴ�.�ƙ4ǃ�eˑƳ

)JˑǕNî"ǈa.˂ʫɷÃ8ɞ�&+JG68T035J�˂ʫɷÃʦ8

;Ǥ§N-aeKJG68T038I.Ãʦ8 500mLǤ§�-BJ5]StU
�8G03¾3ƀÊ&KJ�ȾC8T035J�b�]�Ã8-B035JǤ

§:ʫ8G03ÊØ˄Đ�ĞÝ'.,:ÊØ˄ĐNi�d�X�8GIɹʮ)

J�ǩĮʲʼ; 30 ȡ4�I.30 ȡ%5:ÊØ˄Đ:ĞÝʫ�,:ʲ8ˑƳ'
-ˑǕ:ʫ8ķŢ'35J�·NíI�"-˂ʫɷ:ǂőčN

Fig.3.4.1.1-3.4.1.2 8.ɛ�8íI�"-b�]�:ƿĦN Fig.3.4.1.3-3.4.1.5
8.ɹʮɨɊ:ƿĦN Fig.3.4.1.6-3.4.1.7 8ȝ)�Fig.3.4.1.3-3.4.1.5 8ȝ&K
35J.˂ʫɷ�ʦ:ʭɝ:Ȳǻ:ʦË�·4�J� 
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Fig.3.4.1.1 ˂ʫɷ8·ǻ:ʦăNíI�"Jǂőč 
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Fig.3.4.1.2 ·NíI�"-˂ʫɷĕˑǕɷ5·:ǂőč8G=Ķǘ[12] 

 

 

 
Fig.3.4.1.3˂ʫɷĕˑǕɷ(06ȇƵ) 
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Fig.3.4.1.4 ˂ʫɷĕˑǕɷ(ôə) 

 

 
Fig.3.4.1.5˂ʫɷĕˑǕɷ(Ņə) 
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Fig.3.4.1.6 ˂ʫɷi�d�X� 

 

 
Fig.3.3.1.7 ˂ʫɷĕˑǕɷi�dÉȀ�ɹʮɨɊʧɊ:ƿĦ 
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3.4.2 Snow Particle Counter(SPC)8153 
 

� âƾēĖɳǩʺ8853;.JARE55(2013ō12ƪ32014ō3ƪ)�eSnow 
Particle Counter(ȊȢSPC.ÎȢþ˃ɷ)NȄ5-ˑǕɷǩNįƚ'38I.ȯ
57Ǉ4:ɳǩ�3ĈȒ4�J�SPC;.ǩĮˋĖNʙʟ'-ȸĦ:±ƒNɹʮ)
J.ƘǱ˄ǅɫ:ɳǩɨɊ4�J�[13]ƯƳ;˃NǩĮ)JɨɊ4�J�.ˑǕ
NǩĮ)J-a8�ƿNĞƦ'35J�ǩĮʲʼ;˘ȡ4�J� b�]�:ǂ

őčNFig.3.4.2.18.ǩĮˋĖNźĢ'-ǂőčNFig.3.4.2.28.b�]�5ɹ
ʮɨɊ:ǂőčN3.4.2.38ȝ)� 

 

 

 
Fig.3.4.2.1 SPC¾§:ǂőč[19] 
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Fig.3.4.2.2ɷǩˋĖ:ǂőč[19] 

 

 
Fig.3.4.2.3 SPCb�]�5ɹʮɨɊ:ǂőč[12] 
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� Fig.3.4.2.28ȝ)G68.ŵ»ʦ�eȎ&K-ʋĠɆ�î»ʦ4î"íeK.
,:ʲNȸĦ�ʙʟ)J5î»ʦ�Ūȗ)J»:ʫ�ǧļ)J�$:»:ǧɧ

ʫ�e.ʙʟ'-ȸĦ:±ƒ5ȸŗN 32ǋʻ:Ģ�&4ÍƗ'.i�d�X�
N�'3\�s��d8ɹʮ'35J� 
ɺɊ'-b�]�.ɹʮɨɊ:ƿĦN Fig.3.4.2.4-3.4.2.68ȝ)� 
 
� ɳǩ8853;.ȒĬ5'3 1 Ɯ 1 Ĉ8b�]�ʦNǏ4ǜǠ)JŠɭ��
J�ǜǠ:ƿĦN Fig.3.4.2.78ȝ)� 
 

 
Fig.3.4.2.4 SPCĕˑǕɷ 
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Fig.3.4.2.5 SPCi�dÉȀɨɊ 

 

 
Fig.3.4.2.6 SPCi�dÉȀɨɊ5ɹʮȄ PCNɳǩİ8ʧɊ'-ƿĦ 
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Fig.3.4.2.7 SPC:ǜǠ:ƿĦ 

 
 
3.5 SPC:ɹʮ'-i�d8153 
 
� SPC8GIŜ-i�d;.50~1000!m:ȸŗɷǩȶČN 32Ë×'.ǺĮ:
Ƣʲ8ȓŗ5 e:ˑǕ�5 1ʙʟ'-�.556Ŕő8T035J� 
SPC�ÊØ'-˘ȡʲ:ˑǕ:i�dN Fig.3.5.18ȝ)� 
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Fig.3.5.1 SPC�ɹʮ'-¹:ǻū:i�d 

 
� $:ɹʮN¹8.ȸĦNǿ5CT'.ȸŗ�eǿ:§ȧNǒaJőNȄ53

˘ȡʲ8ˑƳ'-ˑǕ:§ȧ:øɷNǒaJ�ʩØę8853Ǐǭ;ȓŗ 5mm
B4ŔN®1$5�4�J�.ȓŗ 2mmNʍ�J5ȩǎŷŶ:ŕˇ8GIŔ�
-MCĥaJ��Ĉ:ɳǩ8�ƿ'- SPC:ǩĮȶČ;ƩĢ 1000!"4�J$
5�e.ǩĮ)JˑǕ;ǿ§5CT)$5�4�J[20]�ǒa-øɷ:³N.˘
ȡʲ8ˑƳ'-ˑǕʫ(ã¥!!!)5)J�,:³NǩĮˋĖ:ˆȧ 75!!!4ʷ

)$58GI.ǎʆŎ:Įɋ8GJ˂ʫ5ùȰ:³4�JˑǕʫ(ã¥mm)Nǒ
aJ$5�4�J�B-.ǎʆŎ:Įɋ8GJƢʲ˂ʫ8ś5.˘Ƣʲ8ˑƳ

'-ˑǕ:ɅĂbȴÊ)J�ã¥;mm/h5)J� 
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3.6� ˂ʫɷ:j�u�8153 
� �Ĉ:ɳǩ8853.˂ʫɷ8GJɳǩ;j�u�8GIǉȜTƒ³NŜJ

$5�ċˁ4�0-� 
 
3.6.1� ˂ʫɷ:ʐɞ8153 
 
� ˂ʫɷĕˑǕɷ;.œÌ 06ȇƵ8 1ò.01ȇƵôə8 1ò.Ņə8 1ò:
ɷ 3òɺɊ'35-�'�'.2015ō 12ƪ 18Ɯ.01ȇƵôə8íI�"3
5-ˑǕɷ�ĎĮ'35-ʦă�eĠK.ǣ8ʐɞ.ȻĤ'-� 
$:ÊƳ�Nî".06ȇƵ8ɺɊ'35-˂ʫɷNíIĠ'.01ȇƵôə8í
I�"3ɳǩNÅʱ'-� 
Şʏ8853;Ŗʏ4:QY^i�jNî".��v:�ȮN˂ʫɷ8  I

1".b6�ȮN'e+:Ƹ8  I1"JʐɞʴǈƃɊNƚ'-� 
� ɀƷ.2016ō 3ƪ 2Ɯ8bôə8íI�"35-˂ʫɷ�ĎĮÂ�eĠKJ
�ū�ȎȂ'-�.ʐɞʴǈƃɊNƚ'35--aǣ?:ʐɞ;¼K-� 
�  ʵ.ƥːĖ8853;ǩĮN�Ɨ'.SPC:CNȄ53ɳǩNɢ0-� 
ʐɞȓř:ƿĦN Fig.3.6.1.18ȝ)� 
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Fig.3.6.1.1 3ƪ8ȎȂ'-˂ʫɷʐɞ:ƿĦ 
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3.6.2� ˂ʫɷ:ǩĮi�d8153 
 
ɳǩř.i�dNȜɾ)J5.˂ʫɷ:ǩĮi�d8ĆˎǴ�ħđ'-�˂ʫ

ɷ:�Ǉi�d:�ʦN Fig.3.6.2.1-3.6.2.2 8ȝ)� 
 

 
Fig. 3.6.2.1 Ŗʏ˂ʫɷi�d (12ƪ 9Ɯ312ƪ 16Ɯ) 
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Fig.3.6.2.2� Şʏ˂ʫɷi�d(2ƪ 24Ɯ33ƪ 2Ɯ) 

 
Fig.3.6.2.1řà.Fig.3.6.2.24ȝ'-ʙI.06ȇƵê=ôə83ªȄ'35-
˂ʫɷ;Ś08ÊØ˄Đ�¦�'35J�˂ʫɷ;b�]�Ã8-B035J

Ǥ§:ʫ�ĜÙ)J5ÊØ˄Đ�ĜÙ)J�ȾC8T038I.ÊØ˄Đ�ǧ

ļ)J$5;˂ʫɷ�țƇ'.Ãʦ�eǤ§�ļ'*1ǯKÊ'35J$5N

ȝ'35J� 
 
Fig.3.6.2.1 8ȝ'-G68.�ʦßʲ4çĉ�Ɵ:nSa�ȎȂ'38I.ɪ
ǉbƾa3ċˁTǻū4�0-� 
�  �:ȀȆ�e.˂ʫɷ:ɳǩi�d�e;ĢB�TˑǕȎȂ:dS{�Z

;M�J�.i�dNb58ǉȜT³NǒaJ:;ċˁTǻū4�0-� 
� ƯșȨ8853;˂ʫɷ8GJɳǩi�d;ªȄ+*.SPC :ɳǩi�d:
CNȄ5J$58'-�
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ȯ˛ȭ� ɵƶ 
 
� 3.683ɹ'-ʙI.ƯșȨ8853;.˂ʫɷ8G03Ŝ-i�d;ªȄ+
*.SPC:i�d:CNȄ5-� 
 
4.1 Ȕķːʚ5:ʳ¬ 
 
� Fig.4.1.1 8ȝ)G68.JARE55.JARE56 88"Jɳǩ4;.˘ƢʲŌĔ
:ːʚ5˘Ƣʲ8ˑƳ'-ˑǕʫ:ķƒ³8Ȕʳ��J556ɀƷ�ɯeK-�

$:Z�t8853;.ˑǕʫ:ã¥N!!!/ℎ5'35J� [16-17,21] 
 
� Fig.4.1.2;.Fig.4.1.14ŜeK-ɀƷ5:Ǎʑ:-a.SPC:i�dNb5
8ȴÊ'- 1 Ƣʲ%5:ˑǕʫ.8G=1'e+2ɛ�4˘Ƣʲ8�8ɹʮ&
K-Ȕķːʚ:³�e.ǎʆǻǖ�˂.˃550-.ˑǕ Ġ:b:�b�]

�8ˑƳ'ǩĮ&KJñɒť�˕5ƭʲNÓʷ'-�4©ŭ'-�Fig.4.1.1 5
ã¥NøM+J-a.ã¥;!!!/ℎ5'35J�˘Ƣʲ%5:ˑǕʫNȴÊ)
J8�-03.SPC:}�hl�`T68GIǩĮN´ǈ'-ƢʲF.SPC:
ǜǠN'--aǜǠ8ªȄ'-Ǐ�ǩĮ&K--aÓʷ'-Ƣʲ��J-a.

˘Ƣʲ)]3:ˑǕNɹʮ4�35T5Ƣʲň�ħđ)J�.,:G6TƢʲ

ň;.ƫÛTƭʲ:ˑǕʫ:ɅĂN˘Ƣʲ�-I8ɪǉ(ˑǕ:§ȧ:ɅĂNƫ
ÛTǩĮƢʲ:ȡƒ4ʷ'-ř.3600N�"J)'35J� 
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Fig.4.1.1Ȕķːʚ5ˑǕʫ:ʳ¬[16] 
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Fig.4.1.2 JARE5788"JȔķːʚ5ˑǕʫ:ķƒ³5:ʳ¬ 

 
� $:ɀƷ�e.�Ĉ:ɳǩ8853;Ȕķːʚ5ˑǕʫ:ʲ8Ģ�TȔʳ;

ɯeKT5$5�Ë�0-� 

y = 3.4134e0.1726x�
R² = 0.07142�
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4.2 Ȕķːʚ�Ģ�55�:ˑǕʫ5:ʳ¬ 
 
� B-.Fig.4.2.1 8ȝ)G68.JARE55.56 :șȨ8853;Ȕķːʚ�
19m/s  �:ßʲ4; 1 Ƣʲ%5:ˑǕʫ5Ȕķːʚ:ʲ8Ȕʳ�ɯeKJ5
56ɀƷ�ŜeK35J�JARE57 88"JȔķːʚ5ˑǕʫ:ʳ¬N
Fig.4.2.28ȝ)�$:Z�t8853;ˑǕʫ:ã¥N!!!/ℎ5Įɋ'35J� 
 

 
Fig.4.2.1 JARE55.5688"J 19m/s �:Ȕķːʚ:ˋĖ88"JˑǕʫ5

:ʳ¬[16] 
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Fig.4.2.2 JARE5788"J 19m/s �:Ȕķːʚ:ˋĖ88"JȔķːʚ5ˑ

Ǖʫ:ʳ¬ 
 
� JARE574;.Ȕķːʚ� 19m/s �4�03bA5l6ˑǕ�ȎȂ'35
T5ǻū�ħđ)J$5�Ȝɾ4�-� 
 
4.3 ÷ƒ³5ˑǕʫ:ƢʲƂȣ 
 
� ÔˈNî"3.ˑǕʫNǓĮ)Jɭĉ;.ɬƒ:ɭĉ4�J5Ɍ�-��ɛ

Ƣ:ˑǕ�ȎȂ'ˑƳ)JƿĦ:ɳĵ�e.ɭĉ;. 
 
�ȔķǙû 
�Ȕķːû 
�ƫɋǙ˕˖ �.Ǚ˕5ɦǾ'-ęø;¾3ƫɋǙ˕N&)˗[22-26] 
 
550-ɭȼ4�J5�Ũ'-�,$4.Ƣʲ%5:ˑǕʫ5÷ƒ³:ƂȣN

Z�t8B5a-� 
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� ƫɋǙ˕NȗJ-a:ǙǢi�d8153;.Ǉ:˚ȥˏ:i�dNȄ5-� 
 
�ǎʆŎůƫ:i�d[27] 
~i�ú˟¾¢ƒ³�Ę~i� 
ã¥Ƣʲ˟6Ƣʲ(1Ɯ 4Ĉ) 
íŜƙǘ˟MATLAB8GIʁCíI 
 
�o�SĢĪůƫ:i�d[28] 
~i�ú˟Wave watch 3 
ã¥Ƣʲ˟1Ƣʲ 
íŜƙǘ˟PacIOOSx�|w�_GIʁCíI 
�ʦƭʲ4ĢɰǂTi�d:ǆɞ�ȎȂ'38I.Ŗʏ:ǙǢi�d;ħđ'

T5� 
 
�ɓɤʺ8GJɹʮ 
Ŕő˟Ȓɱɹʮ(ɛǄ�e) 
ã¥Ƣʲ:1Ƣʲ 
íŜƙǘ:ǎʆɹʮ�eʁCíI 
 
$Ke:ɹʮ�eŜ-ƫɋǙ˕5ˑǕʫ:ƢʲĞÝN Fig.4.3.1-4.3.28ȝ)� 
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Fig.4.3.1Ǚ˕5ˑǕʫ:ƢʲƂȣ� Ŗʏ 
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Fig.4.3.2Ǚ˕5ˑǕʫ:ƢʲƂȣ� Şʏ 

 
Fig.4.3.1-4.3.28ȝ&K-ɀƷ�e.Ǚ˕:Ƃȣ;ɹʮ%58ȋTJb::.Ƣ
ʲȿʟ8¤6Ǚ˕:�ƞ.�ʵ:¸û;�ɔ'35J$5�Ë�0-�B-.

ˑǕʫ��ƞ)Jʽ8Ǚ˕b�ƞ'35J$5�Ë�0-�.�ƙ4Ǚ˕�Ģ

ŋ8�ƞ'353bˑǕʫ:�ƞ�Ļ&5Ƣ�ħđ)J$5�Ȝɾ4�-� 
 
ùƿ8.Ȕķːû.ȔķǙû5ˑǕʫ:ƢʲĞÝN Fig.4.3.3-4.3.4 8ȝ)�ː
ʚ.ːû.Ǚû;5*KbȚǐɛ1'e+28853˘Ƣʲ%58T&K35
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Fig.4.3.3ȔķǙû5Ȕķːû.ȔķǙû:ƢʲƂȣ Ŗʏ 
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Fig.4.3.4ȔķǙû5Ȕķːû.ȔķǙû:ƢʲƂȣ Şʏ 
 
� Fig.4.3.3-4.3.4:Z�t�e.ˑ Ǖ�Ģʫ8ȎȂ)JƢ8;ːʚ.Ǚû5b8

0ŏ8ʕ T035J¸û�Ȝɾ4�-� 
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Fig.4.3.5ˑǕʫ5ːʚ:ƢʲƂȣ� Ŗʏ 
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Fig.4.3.6ˑǕʫ5ːʚ:ƢʲƂȣ Şʏ 
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4.4 ÷ƒ³5ˑǕʫ5:ʳ¬ 
 
� Ǉ8.ǙǢi�d%5:ƫɋǙ˕5ˑǕʫ5:ʳ¬NFig.4.4.7-4.4.98ȝ)� 
 

 
Fig.4.4.7o�SĢĪ:ǙǢi�d8ė2 .ƫɋǙ˕5ˑǕʫ:ʳ¬ 

 
 

 
Fig.4.4.8ǎʆŎ:ǙǢi�d8ė2 .ƫɋǙ˕5ˑǕʫ:ʳ¬ 
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Fig.4.4.9ɓɤʺ:ǙǢɹʮ8ė2 .ƫɋǙ˕5ˑǕʫ:ʳ¬ 

 
� ǎʆŎ:ǙǢi�d4ˑǕʫ�ġ5Ƣʲň�ļT5:;.ǙǢi�d:ˌŏ

� 1 Ɯ˛Ĉ.˝Ƣʲ8�4�I.ˑǕ�Ģʫ8ˑƳ'35-ƭʲ:ǙǢi�d
�ħđ'T5-a4�J�$Ke:Z�t�e.o�SĢĪ:Ǚ˕i�d4;

5m.ɓɤʺ:Ǚ˕i�d4; 2m �:Ǚ˕Nɹʮ'35JƢ8ˑƳ)JˑǕ
ʫ�Ģŋ8�ƞ'35J$5NȜɾ4�-��ƙ4.ù(˕&:Ǚ�Ƴ353

b.ˑǕ�Ģʫ8ȎȂ)JƢ5.¾ ȎȂ'T5Ƣ��J$5bȜɾ4�-� 
 
� Ǉ8.ǎʆɹʮ8853˂.˃5ɹʮ&K35J.ˑǕ Ġ:b:�b�]

�8ˑƳ'ǩĮ&KJñɒť�˕5ƭʲNÓʷ'-�4.ȔķǙû5ˑǕʫ:

ʳ¬N Fig.4.4.108ȝ)� 
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Fig.4.4.10Ȕķːʚ5ˑǕʫ:ʳ¬ 

 
$:ɀƷ�e.ˑǕʫ�ɟ' ˕5Ƣ8Ǚ;Ôƙ�eƳ35J$5�Ȝɾ4�

-� 
Ǉ8.ȔķǙû5ˑǕʫ:ʳ¬N Fig.4.4.118ȝ)� 
 

 

Fig.4.4.11Ȕķːû5ˑǕʫ:ʳ¬ 
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� Fig.4.4.10-4.4.11 :ɀƷ�e.Ǚû.ːû5b8Ôƙ�eƳ35J5�8ˑ
Ǖʫ�Ģŋ8ĜÙ'35J$5�Ȝɾ4�-� 
 
�  �:Ǎʑ�e.ˑǕ�ġ ȎȂ)JƢ;1ƫɋǙ˕��Į �21ǙǢ�Ô

ƙ�eƳ35J21ː�Ôƙ�eƳ35J21ːʚ��Į �2550-Ʋ¡N

ǫ-'35J$5�Ë�0-�.�ƙ4$Ke:Ʋ¡Nǫ-'353bˑǕ�

Ģʫ8ȎȂ)JƢ5¾ ȎȂ'35T5Ƣ��J�$:�į�e.ˑǕ�ȎȂ

)J8;&e8Î:Ʋ¡�Šɭ4�J5�Ũ'-�B-.$$B4;ˑǕʫN

˘Ƣʲ:øɷFŌĔ4ɯ35J�.ˑƳ)JˑǕ:ƢʲƂȣNɯJ5˘ȡ%5

8ĢŋT�ƞ�ʵ�ɯeKJ$5�e.ˑǕ:�ǩ8;GIȘ5`q�4:ɳ

ĵ�Šɭ4�J5Ɍ�-� 
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4.5 ÜƆ5:ʳ¬ 
 
� Ģʫ:ˑǕ:ȎȂ:Ʋ¡;¨�5Ɍ�-5$L.įʽ81'e+2�ɛ'3

5-Ƣ:Ġ:ƿĦ�e.Ǚ5:Ê£5ƙ8�J5�Ũ'-�Ǚ�˕5Ƣ8Ġ:

ƿĦNɯ35J5.ɚ§;sgf�ZNɉIʖ'38I.ɚ˓���0-Ƣ8

ˑǕ�ɕ5��035J$5�Ȝɾ4�-�ˑǕ:ȎȂ:ƿĦN Fig.4.5.18ȝ
)� 
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Fig.4.5.1 JARE57:ɖɢ�.1'e+2ɛ˓8853ȎȂ'-ˑǕ:ƿĦ 
 
� ÜƆ�ǳ'55�; Fig.5.5.18ȝ)G68ˑǕ�ȎȂ'38I.B-.,:
ȎȂ:ƿĦ; SPC:ɹʮ�ebȜɾ4�-�ˑ ǕȎȂ: 1ȡ%5:ƂȣN �
8ȝ)� 
 

 
Fig.4.5.2 ˑǕ:§ȧ:ƢʲƂȣ(2ƪ 18Ɯ 11Ƣ 25Ë�e 11Ƣ 30Ë) 
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� $:G68.ɹʮ8GJ5ˑǕ;ƒȡ8�8�ƞ'.,:ř'<e ˑƳ'

T5.556Ŕ8T038I.įʽ8�ɛ'3ɛ˓Nɳĵ'-ʽ:ˑǕȎȂ:

ƿĦ5�ɔ'35J�'�'.ɚ˓���0-ʽ8ɕ5��JˑǕ:ʫ8;<

e1���0-�ˑǕʫ:ņ8ŕˇN��35J:�¨�5Ɍ�-5$L.Ǚ

5:Ê£5ƙ4�J5�Ũ'-� 
 
4.5.1Ȁʃ 
 
� ǣǏˑǕ:�4bsgf�Z8GJˑǕ;.ɚ˓�ǔCʔl.ʽ8Ÿ':"

-Ǐ�ɕ5��0-b:4�J5Ɍ�eKJ�,:ɕ5��JˑǕ:ʫ;.ɚ

§ÜƆ:ǻǖ8G03ǓĮ&KJ5�Ũ'-� 
 
� Ê£Āƭ;.ȣÜ'35Jɚ§5Ǚ5�Ê£6Ǿʆ:ȔķȏTĀƭ4�J� 
Ǚ;�Į:ĀƭNŻ035J�.ɚ§�ȣÜ'35J-a.kgv��ÛƷ8

GIɚ�eɯ3ʢʝ)JȔķȏTǙ:Āƭ;ɂķȏTǙ:Āƭ5;ȋTJ�[29] 
Ê£Āƭ:Įɋ8ʳ)JčN Fig.4.5.1.1 8ȝ)�ɚ5Ǚ�T)ɴN!.Ǚ5ù
(ƙû8ɚ�ʜl45JƢN 0ŏ5)J� 
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Fig.4.5.1.1 Ê£Āƭ:Įɋ8ʳ)Jǂőč[29] 

 
ɚ§ÜƆ:Ģ�&;.ǣǛǙ:ǻū5ɚɘ8GIĎƫ:ťʊ8GIǓĮ&KJ

$5�Ë�035J� [29-31]ɚ§ÜƆ:ȎȂƲ¡8ʳ)JZ�tN
Fig.4.5.1.2-4.5.1.38ȝ)�ŒÑ~�}�j¬ƒ�Ģ�5Ƣ5.ÜƆ�ǳ' T
J� 
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Fig.4.5.1.2 ŒÑ~�}�j¬ƒ5ɚʯǙʯǍ(!/!):ʳ¬[29] 

 
 

 

Fig.4.5.1.3ŒÑ~�}�j¬ƒ5Ê£Āƭ:ʳ¬[29] 
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Fig.4.5.1.2-4.5.1.3�eM�JG68.ɚɘ8853;ɚʯǙʯǍ��Į:³:
Ƣ8.ŒÑ~�}�j¬ƒ;ĢŋTƒ³:�ƞNɯ+35J.1BI.ÜƆ�

ǳ' T038I.,K Ġ:³4;¦ T035J� 
 
ɚ§ɇʞÜ5Ǚ¸Ɩ�ʗ¥Ȕ8TJ5�.ɚ˓5ɚ˓ʦǏˆ:Ȕķʚŏ�Ģ�

 TJƢ8 06ȇƵ8B4Ðʡ)JA6:ˑǕ�ɕ5��J5Ɍ�eKJ� 
 
$:�Ũ�e.ˑǕ:ȎȂ5.,:Ƣ:Ǚ:Ê£Āƭ5:ʳ¬NƼɻ'.ʶe

K-Ê£Āƭ:Ƣ."ƒ³:�ƞ�ʌ�35J�NȜɾ'-� 
 
4.5.2Ê£Āƭ:ɷȴ8G=ˑǕʫ5:ʳ¬:Ƽɻ 
 
� ƼɻNɢ6-a8ªȄ'-i�d;Ǉ:ʙI4�J� 
 
�o�SĢĪ�®ȵ'35J.wave watch 3:ǙǢi�d 
�JARE57:ˑǕi�d 
�JARE57:ɚ§:ŧĘ(ɛ˓ƙ¥.Ȕķːʚ.ɚʚ) 
$Ke:i�dNȄ53ɵƶNɢ6� 
 
Ǉ:G6TŰˉNȄ5-� 
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1:ªȄñɒTi�d:ŹÊ 
 
B*.¾ƭʲ:˘Ƣʲ%5:ˑǕʫ:øɷi�d�e.ªȄñɒTi�d:Ź

ÊNɢ0-� 
Fig.4.3.1-4.3.6:Z�tNb58.÷ȥƒ³�Ɵe�8ȋŊT³Nȝ'35JƢ
ʲňNʷĠ'-�4. �:Ʋ¡Nǫ-'-i�dNŹÊ'-� 
 
��ȔķǙû�-90�e 90ŏ 
 
��Ȕķːû�-90�e 90ŏ 
 
��Ȕķːʚ� 15m/s � 
 
��˂.˃4T5 
 
��Ǚ˕� 4m � 
 
� ǎʆŎ:ǙǢi�d;ƒ�ļT .ɓɤʺ:ǙǢi�d;Ȓɱ4�IéɌ³

5'3'�ű�T5-a.o�SĢĪ:ǙǢi�dNȄ5-�o�SĢĪ:Ǚ

Ǣi�d4;Ŗʏ:i�d�ǆɞ'35J�.Ŗʏ8;ɹʮ�Ģʫ8ˑǕ�Ȏ

Ȃ'35Jƭʲ;Şʏ5Ǎ]3ļT .ːʚ.ːû.Ǚû.ģ²:Ʋ¡4ɁI

ʔl.ƢǴ4Ŗʏ:i�d;¾3ʷĠ&K3'B6ǻū4�0--aĆˎT5

5ÍƗ'-� 
ŹÊ:ɀƷ.ªȄ)J$58T0-Ƣʲň:i�dN Table4.5.2.18ȝ)� 
 
 
Table.4.5.2.1 ɵƶ8ªȄ)JƢʲň 
���'&%�� ����**�)�� 
������� ���*�+�� 	����*��

��� ����"���$��� �!� ����"#�� ����� ��!�  ��!####!�

��� ����"���$��� ��� # �" ! � ����� ����  ��!#### �

��� ����"���$��� ����"!#�� !� ����� ����  �� �

��� ��������$��� ��!�!������� ���!� ���� �����



 50 

��� ��������$��� !��������#�� ����� �� � ��!��

��� ��������$��� �#"�� ��#��� ����� ����  ��#�

��� ��������$��� �  ���""�!�� ��� � ��!�  ��!�

��� �������$��� "�� �����!"� �����  ��� !���####"�

��� �������$��� !��#�"#  ��� ���"�  ���  �!��

��� ����!���$��� ����"����� � ����� ��#� �����

��� ����!���$��� �������"#�� ����� �� � ����####!�

��� ����!���$��� ��� � ��!"�� ��� � ���� ��!#�

��� ����!�� $��� �������!#"� ����� ���� ��!!�

��� ����!��!$��� ����!"� ��#� ���"�  ��� ��"!�

��� ����!���$��� � �� � ���#� ����� ��"� ��!�

��� ����!���$��� ��� ��"��#�� ����� ��!� ��!��

��� ����"��$��� ��� �!�!��#� ���#�  ��� �� ��

 
2:ƫɋǙĀƭNǒaJ 
 
� ŹÊ'-Ʋ¡Nǫ-)Ƣʲň88"JǙ5:Ê£ĀƭNȴÊ)J-a8.Ǚ

Ǣi�d:��e.ǙĀƭ(swell peak wave period. � Tw5ɦ))NíŜ'
-�ɀƷN Table.4.5.2.28ȝ)�T8.�ʦƢʲň;ǙǢi�d�ǆɞ'35
--a.ʷĠ'-� 
 
Table.4.5.2.2 ɵƶ8ªȄ)JƢʲň:ǙĀƭ 

���'&%�� ����**�)�� ��
�+��


���

����

���

��*�+�� 	����*��

��� ����"���$��� �!� ����"#�� ���� � ����� ��!�  ��!####!�

��� ����"���$��� ��� # �" ! � ������ ����� ����  ��!#### �

��� ����"���$��� ����"!#�� !� ������ ����� ����  �� �

��� ��������$��� ��!�!������� ������ ���!� ���� �����

��� ��������$��� !��������#�� � � �� ����� �� � ��!��

��� ��������$��� �#"�� ��#��� � �!�� ����� ����  ��#�

��� ��������$��� �  ���""�!�� � �!"####� ��� � ��!�  ��!�

��� �������$��� "�� �����!"� �"���� �����  ��� !���####"�
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��� �������$��� !��#�"#  ��� �"�� � ���"�  ���  �!��

��� ����!���$��� ����"����� � ���#�� ����� ��#� �����

��� ����!���$��� �������"#�� ���#�� ����� �� � ����####!�

��� ����!���$��� ��� � ��!"�� �� ��� � ���� ��!#�

��� ����!�� $��� �������!#"� �� ����� ���� ��!!�

��� ����!��!$��� ����!"� ��#� �� ���"�  ��� ��"!�

��� ����!���$��� � �� � ���#� ���" � ����� ��"� ��!�

��� ����!���$��� ��� ��"��#�� ��� �� ����� ��!� ��!��

��� ����"��$��� ��� �!�!��#� ���!#� ���#�  ��� �� ��

 
 
3:Ê£ĀƭNǒaJ� 
 
Ê£Āƭ( �!!)NǒaJő;Ǉ:ʙI� 

!! = !
!
!!
!!! !"#!

                          (1) 

!!:Ê£Āƭ� !:ǣǛǙ:Ǚʯ !!:ǙĀƭ(Űˉ 28GIƛȗ)  
!!:ɚʚ� !:Ȕķɚû 
B-.Ǚ:ʚŏ!!:8;Ǉ:G6Tʳ¬��J 

!! = !"
!!                             (2) 

g:ʩØÙʚŏ� !:ÄĀǽ 
B-.�ɗȏTǙ:Āƭ.Ǚʯ.ʚŏ:ʳ¬;Ǉ:ʙI4�J� 

! = !"                             (3) 

$Ke:őGI.Ǚʯ!;Ǉ:G68ɦ&KJ� 

! = !!!!
!!                               (4) 

$:őNÊ£ĀƭNǒaJő8�½)J$58GI.ƛȗ:ƒ³:CNȄ53

Ê£Āƭ!!NǒaJ$5�4�J� 



 52 

!! =
!!!!
!!

!!!
!! !!! !"#!

                          (5) 

 
 
� Űˉ 2 4íŜ'-ǙĀƭ5.'e+:ɖɢɹʮ8GJǙ:ȔķȏTû�.ɚ
ʚNő8�½'.Ê£Āƭ!!NȴÊ'-�ɀƷN Table.4.5.2.38ȝ)�T8.
ȯ˜ȭ4ȔķǙûNǒa-ʽ.ɚ:ʜɢƙû8ķ'ǉˆ�eǙ�Ƴ35JƢN 0
ŏ5'.ɚ˓�eɯ3ƢɷĀI(ô¶)Nǉ.ëƢɷĈINʇ5'35-�.Ê£
ĀƭNǒaJő4;ɚ:ʜɢƙû5Ǚ:ʜɢƙû�ù(4�JƢN 0 ŏ5'3
5J-a.(5):őN¯ǉ'-�¯ǉř:ő;Ǉ:ʙI� 

!! =
!!!!
!!

!!!
!! !!! !"#!

                        (6) 

$:őNȄ53Ê£ĀƭNǒa-őN �8ȝ)� 
 
Table.4.5.2.3 ÷Ƣʲň:ŌĔÊ£Āƭ 
���'&%�� ����**�)�� � &,�+�� &(��+��

��� ����"���$��� �!� ����"#�� ���� � #�"##�� �!��

��� ����"���$��� ��� # �" ! � ������ #�#� ���!���

��� ����"���$��� ����"!#�� !� ������ ������!��!��

��� ��������$��� ��!�!������� ������ �����#�"� !�

��� ��������$��� !��������#�� � � �� ������!� #"�

��� ��������$��� �#"�� ��#��� � �!�� ����� ��#"#�

��� ��������$��� �  ���""�!�� � �!"####� ����!#�� � �

��� �������$��� "�� �����!"� �"���� ��� �"������

��� �������$��� !��#�"#  ��� �"�� � ������##�!!�

��� ����!���$��� ����"����� � ���#�� #�!�� #��# �

��� ����!���$��� �������"#�� ���#�� #�! � � !� �

��� ����!���$��� � �� � ���#� ���" � "��"#�������

��� ����!���$��� ��� ��"��#�� ��� �� "�##��"� #!�

��� ����"��$��� ��� �!�!��#� ���!#� #�����!� ���
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4:Z�t©ŭ 
 
ŜeK-ƒ³Nb58.Ê£Āƭ5ˑǕʫ:ʳ¬NZ�t8'-�ɀƷN

Fig.4.5.2.48ȝ)� 
 

 
Fig.4.5.2.1 Ê£Āƭ5ˑǕʫ:ʳ¬ 

 
� Z�t�e.Ê£Āƭ� 14ȡȤŏ:³8ʕ2 5ƒ³:�ƞ�ʌ�35J$
5�Ȝɾ4�-� 
$:Z�t�e.Ǚ�çĉ4ȎȂ)Jɚ§:ɇƆK8¤6ˑǕ:ȎȂNȝ)$

5�4�.Ê£Āƭ.ɚ§ÜƆ�ˑǕʫ8��JŕˇNȝ)$5�4�-� 
 
� B-.Ê£ĀƭNǓĮ)Jɭȼ8;ɚʚ.ɚ˓ƙ¥556.�ʲ:Ű8GI

Ğ�J$5�ñɒTɭȼ�üBK35J$5�e.Ģʫ:ˑǕ:ȎȂ�ʶĮȏ

TÊ£Āƭ:Ƣ:CȎȂ)J:4�K<.ɚû.ɚʚ:M*�TʂƓ8GIˑ

Ǖ:ȎȂNŴ�J$5�4�J�$:ɀƷ8GI.ˑǕ:ɒÜȏTĈʣ:įǾ

?:ʠȱNȬ3J$5�4�-�
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ȯ˜ȭ� ɀʃ 
 
� ƯșȨ8853;.Ȗǐ:ȎȂƲ¡:ɵƟNȒż'.Ȗǐ:ɭĉ:�14�

JˑǕ�ȎȂ)JƲ¡.8G=,KNȄ5-ˑǕȎȂ:�ǩ.Ĉʣ8153:

șȨNɢ0-�ȯ˜˞ǇâƾēĖɳǩʺ8éÙ'.ˑǕNĮʫȏ8ǩĮ4�J

b�]�4�J˂ʫɷ5 Snow Particle Counter(SPC)NȚǐɛ1'e+2ɛ�
8ɺɊ'.ɖɢ�8ȎȂ)JˑǕ:ɳǩNɢ0-�SPC 8G03Ŝ-i�dN
Ȅ53.ɚû.ːûT6NɌŬ'-ˑǕʫ:ƼɻNɢ0-ɀƷ.Ǚ˕.ːû.

Ǚû�ˑǕ:ȎȂ8ŕˇN��35J$5�Ȝɾ4�-�.,Ke:Ʋ¡Nǫ

-'353bˑǕ�ȎȂ'T5Ƣʲň��0-$5�e.&e8Î:ɭȼ�ˑ

Ǖ:ȎȂ8ŕˇN��35J5�Ũ'-�Ǚ5:Ê£5ƙ8ǚȒ'.ˑǕ:i

�d.ɓɤʺ8GJȚǐɛ1'e+2:÷ȥɖɢɹʮ.ǙǢi�d550-i

�dNȄ53.Ǚ5:Ê£Āƭ�ˑǕ:ȎȂ8ʳ¬'35J�NȜɾ'-�ɀ

Ʒ.�Į:Ê£5Āƭ:Ƣ8ˑǕʫ�ĜÙ'35J$5NȜɾ4�-�$K8

GI.Ǚ5:Ê£5ƙ�ˑǕ:ȎȂ8ŕˇN��J$5Nȝ'.ˑǕ:ȎȂN
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Fig.9.1  2ƪ 21Ɯ:˒Ǖʬ:ƢʳƂȤ 
 
 
 
 
 
 

Fig.9.2  2ƪ 22Ɯ:˒Ǖʬ:ƢʳƂȤ 
 
 
 
 
 
 

Fig.9.3  2ƪ 23Ɯ:˒Ǖʬ:ƢʳƂȤ 
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Fig.9.4  2ƪ 21Ɯ 19Ƣ~20Ƣ:˒Ǖʬ.sgfɵ.ȕķˑʛ.ɛʛ:ƢʳƂ

Ȥ 
 
 
 



 62 

 
Fig.9.5  2ƪ 21Ɯ 19Ƣ~20Ƣ:˒Ǖʬ.sgfɵ.ȕķˑʛ.ɛʛ:ƢʳƂ
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Fig.9.6  2ƪ 18Ɯ:˒Ǖʬ.ȹĦƒ.˒Ǖʬ/ȹĦƒ:ƂȤ 
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Fig.9.7  2ƪ 18Ɯ 0Ƣ�e 6Ƣ:˒Ǖʬ.ȹĦƒ.˒Ǖʬ/ȹĦƒ:ƢʳƂȤ 
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Fig.9.8  2ƪ 18Ɯ 1Ƣ�e 2Ƣ:˒Ǖʬ.ȹĦƒ.˒Ǖʬ/ȹĦƒ:ƢʳƂȤ 

 
 
 
 
 
 
 
 
 

 


