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X35&fI!S!X-ÌIò)»$È6ê5£ 109.[ 106ï 195Ìgù-ê�åE�12:‰8�<Ï0ö�rgì.�Yrc�Z‹

12:
#ªOê�æ�•YïER8�+•fu;œ1°Twf­ZY#''Æ<š-Ä0¬"ÉZ¦7Ì�ÚB`6ðE�BPGûJ]�ÄP™��/ª

�2#×@JE�BP)�:
0�M™MH(TBN)�ÚeBird Taiwan \®5€.’�Ú7~"À,'E�12Z¦7Ì\®5€.’Lâ

MX K0 E�12 \® 5€ �Û109.[ 116ï 25Ì !S !X -Ì IòE� 12 :‰8� <Ï 0ö �r gì ( -Ì Iò 2g+> K�

1090201171VF!ä�Õ;J)�Õ;JK��snÅ�ÚK�!RnÅ�ÚK�#(�snÅ�ÚK�#(�ðnÅ�•!]��K�#(�s

nÅ�Õ;J-ÌIò�"_•:FeÃ1°(R!^!S!X-ÌIòE�12:‰8�QÑZ<XO�•�
:‰f+:‰8��rgìM77ƒ�2

�7[0\®5€�ÚE�12:‰8�-Ì�C2'_•Cí�2E�12Z¦7Ì�ÚZ<7w�ÚCå(�"¿7Ì�Ú!S;ø#ªQî#±�ÄP™

+ôK=Gû4ÓK0`5Iò#±M77ƒ�25n�ÝLçbë�Û 

(6) �‹`�`ÏQá@Jd�]ÖKˆCí,'Yé+•�åd�]Ö-ÌIòE�12:‰8�'ÞX322!q�æ  

X35&fI�‹`�`ÏQá@Jd�]ÖKˆCí,'5£ 109.[ 126ï 35ÌYé+•�åd�]Ö-ÌIòE�12:‰8�'Þ

X322!q�æ�•Yh<)d�]Ö,'#±2',S#ë%•�4_•Cí�2!S!X-ÌIò�•fK@d/sM±0�V<Cí�Ú4��Õ�Ú

4�f‘�Ú@d/s#†'�/•.á�Ú#†9²`�BPK«&ô!N�25[.á1ý5 %k�Ú-ÙerFc(�2'�ÚYv"j#½/~M‡

.áK°:�JÇ�2.áK°-ÌIò#±M”[^KˆCíFßeÃ-ÌIòA�fç_•CíE�12:‰8�(ý�•�„-ÌIòYv:�#±

0�\Ñ6ð�45£1ýa�_¸�òpn0¬/I�2�çOì�•̀ �X3�åd�]Ö-ÌIòE�12:‰8�:‰Y}XO�æ�•:‰Y}6�

$
_•CíE�12:‰8��C9T�ÛMz"�+•2'fç_•CíE�12:‰8��2-ÌIò�•gï(R! �̂åd�]Ö-ÌIòE�12

:‰8�QÑZ<XO�æ�•�o�ÌK
#ï!S!X-ÌIò)»$È6ê�2YvK«�Û  

(7) X35&fI!S!X-ÌIò)»$È6ê�Õ;J�å!S!X-ÌIòa¸\ÑC5gùFc�C9TYhnÅ�æ  

-ÌIò6ê5£;ø&ò 110.[ 56ï 215Ì�Õ;J�å!S!X-ÌIòa¸\ÑC5gùFc�C9TYhnÅ�æ(-ÌIòKˆ

+>K�1100300613VF!ä)�•(…!þE�12:‰8�"�.•#±E�12/•P™�•@¡!S!X-ÌIòZ<`_'á>}�2

�ç�•!È1°`\/‘�å!S!X-ÌIòE�12:‰8�<Ï0ö�rgì�æ�2-ÌIòfçH¡+Í_•CíE�12:‰8��•5 6ð

#ªQîa¸\ÑC5Z<`_�2\®8#�Û 

(8) X35&fI!S!X-ÌIò)»$È6ê�Õ;J�å!S!X-ÌIòE�12:‰8�<Ï0ö�rgì�æ�•  

-ÌIò6ê5£;ø&ò 110.[ 106ï 65Ì�Õ;J�å!S!X-ÌIòE�12:‰8�<Ï0ö�rgì�æ (-ÌIò2g+>
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K�1100201192VF!ä)�•+î�å+ƒ�æE�E�12P³6V�¡$È#;"•_•CíE�12:‰8��C9T�rgì�•Z¦

5[@¡�å1°E��æE�12P³6V�¡$È�•#ó6)XO!þ#ë:FeÃ1°Yé+•K
#ï!]:FeÃ-ÌIòB`0�FkE�12

:‰8�:F"��•�
�û+îE�12:‰8�-Ì�CgìFÕ�•er5%:FeÃ/~�„-ÌIò8/�Ý�2B`0�#±+Í4ÁfçYh

4®+•�2�Û;K(ý�•(…!þ �¼CÝ0	�›Op2h4{E¡<êXÆD)�½X?;�XëXÆeL:sfÆXÀ*XE¶dšCÝ0	�›

Op2h4{E¡<êXÆD)�•�o�Ì KË #4{,£E:!Ã4E�´ ���ÛH¡J²FkE�12P³6V+ï9T�¡$È'�E�12:‰

8��C9T��FkQZRYQî/¬fç0��•`f!4&ÇgEE�12+ï9T�¡$È'ÞX3OóE	E�Fkc�Z‹12:
�Û  

2.1.2 CÝ0	9`6ö;ÿHÉ 

E�12:‰8�'ÞX3�„-ÌIòE�$d$O7�fu;œ/‘.v3•X3�•'�YïER8�+•�ÚYv"jZ�Yï�Ú5¤-Ì#±M”

[^KˆCí#ëfu;œ#ë6ðFß1°FkE�12:‰8�FÕ:�(&ý2.1.2-1)�Û 

(1) -ÌIòYïER8�+•fu;œ  

Z<��YïER#ÖX30��Úfç<)0�#±+ôE�12D—(jXD4±Iò.•�•<a+•3ˆ�ôerFc5 8/1ý#Ö

X3-ÌIòYïER5 8/�Û  

(2) Yv"j�ÚZ�Yïfu;œ  

FÕ:�@¡E�12XD4±�2>�^ü#±&Ç1°+ôK=�2Gû4Ó�•4Á�Ì<a+•-ÌIòa4OU5 8/�Û1°_ö

`5Cå(�"¿7Ì�•Z<��?B'�E�12Z™h3�ÚH¡Zt-ÌIòK«&ô#±$O`qD—(j�2E�12[Wh3QîE�12�Ä

!O+ô\H�•�„4Á_Û`f�ÚN�+ö�Ú>�^ü�ÚXÃ!��2gí.vGû4ÓE�12�ÄP™+ôK=�•3·!á#ï+ƒ�2-Ì

Iòa4OU5 8/�•T$+ÍYv"j�C9T1÷7ƒQÚ-ÌIòZ�Yï���Û  

(3) 5¤-Ìfu;œ  

T$+Í"4fu;œ-ÌIòQîE�12Z<��2'/~�2E�12�ÄP™3‘5¤�•H¡�Ä5¤-Ì6)E�12�Ä!O+ô

\HQîE�12eÃ<Ï#''Æ+s)d�•�
M”[^D—(j$¨\Ñ�Û  

(4) M”[^KˆCífu;œ 

M”[^#†Z�Yï"†Pä�•:‰Y}E�12D—(j0I/•0¬<¨�Û1°Y}fçYh+•7�FÊ>�Z<��K«&ô�2

8Ù'�$¨\Ñ�
!í7wE�12Z™h3�•H¡ZtE�12�Ä!O+ô\HB§< �̈•!í7w-ÌIòE�12�ÄP™3‘5¤'ÞX3

1÷5/�•�Ìj>[0�Ú:‰YõQî&Åi2E�12:‰8��Û  

 



 

���  

 
\®5€�m>w�•6å5n#>"ý#±@¶,Xh�<�.’f­<�#'�ÄP™<¢Cí-ÌIòE�12:‰8��C9TYïER��Y§+Æ+•E�12hN%66ðf7!S

#ß�•�����������•7�YïERa´Xä��

&ý�������� E�12:‰8�5£#ë-ÌIòfu;œ�2FÕ:�  

E�;^.['ÞX3Mzj>/~GÌ�•E�12:‰8�#±5Ð#ªQî�•#Ö'�"�7�#Z_Û`fa´YhE�12\®>w�•5/F±

]qj¿�ÛFß^ê5£'�Z�Yï+s1÷1ý5¤-Ì7�ez+õ!LE�12:‰8��•&Ç=p#±[q6ÛZ�Yï�•'�`�=�a¶>ûK~

Qî-ÌIò+p!O/�.•K0+ï9TOêa¶�ò�•#Ö//0�Z¦5[FkJaez^ê+ø�žOó/…-ÌIò"�Z�Yï6)�•E�QÚ8�

+•fu;œ�•#Z+õ!LE�12:‰8��•Z�Yï%•�4/~�Ì5Ð7�Oêa¶E�12[Wh3�•K§Fè/s7�)�a¶Fk#;Z¦�Ú

[q6ÛQî;øG%>„`��C9T�•H¡�Ä<¢Cí-ÌIò2'Pä`;"��26çj¿E�125/F±�Û  

2.2 XÆD)&µW
4w;“ 

�����  CÝ0	[…=NE¢mœoÕSNe„�ä2Ž�Ydš;¦Cn'A%Öi’"ˆ 4Z.g
 

7�YïERK«&ô@¡?¨<�>‘#''Æ�•&Ç!]=p#±<š@?'��C9T�•�û�45£GÚV5?B'�8Ù'��•hVI!!]

#''ÆK«&ôE�12561��2a´Yh�Û@¡;K�•1°5£YïER'ÞX3"47�+îE�12\®YñLô!L5[j»Z�YïOêa¶�2

���•#±5Ðg÷[ME�12[Wh3�•�
3·!áFß+ô1°FkE�12�ÄP™3‘5¤�•�Ìf4�5-ÌIò+ôE�12FkXD4±�Û

7�YïER+î�Ì.ÊTwE�125nCb\®5€�•/@5[-Ù!SerFkE�12\®5€.’�•)i TBN�ÚeBird�ÚiNaturalist�Ú

7~"À,'E�12Z¦7Ì\®5€.’LâMXK0E�12\®5€.Z#×�•Lô!LB`6ðE�BPGûJ]�ÄP™��/ª!S-êFk 49J�

f_'ÆPñ8õ�ÄP™hE"¼BP?B'�!í-ê&ý�•#ó6)a4#ï7�YïER2'.áOU�2!OQá=á,XE�120¬(��Úf­<�

#'#²%kD—(jE�12K0\®5€.’�2!�"É�•!OgIFËnÅ5É6ðFkE�12\®>w#±FßeÃ&ý,K\®Yñ�•#ó6)Lô

!L<¼�Ë!S$1�Úa´YhE�12�Ä[^#''Æ�Ú+_X:GûJ]1ý;øezeÃ<Ï#'K0&ý,K(XO2.2.1-1)�•�o�Ì3s

3È#''ÆK«&ô$O`TE�12\®>w�•5[#ï3·�‚FßeÃ?B'�[Wh3&Åi25£Z�Yï#ªOê�fE��Û 
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XO ���������������� <¼�Ë!S$1#±+_X:1ý;øezeÃ<ÏE�12�Ä[^#''Æ=ì%•��

gì;� �� &ý,K#ôJ��� ��)��"Kˆ:FeÃ �� �"Yh<¼Yv�„4Á��

���� QÑA��Ä[^#'�� _™)»6ê�� 8Õ7~<¼��

���� QÑA��ÄE@#'�� _™)»6ê�� 5n"ý\®E	�Ä+?<¼��

���� aµE�"¼BP�Ä[^#'�� _™)»6ê�� aµE�"¼BP�ÄP™<¼��

���� aµE�"¼BPa´Yh8Ù0VD—(j�� _™)»6ê�� aµE�"¼BP�ÄP™<¼��

���� &ò+•��QÑA���!S&ù�� !N5&`Ï�� &ò+•!S&ù<¼��

���� <¦=^�Ä[^#'�� !N5&`Ï�� Qá@J<¦=^'�#'QÑA�D—(j�Ä[^YïER��

���� &ò+•a´Yh?¼'��� !N5&`Ï�� ?¼'��ÄP™<¼��

���� QÑ�m<�<�\Ñ<�a¶�Ä[^#'�� !N5&`Ï�� QÑ�m<�<¼��

���� hÙE�<�<�>w<�\Ñ�Ä[^#'�� D—�ÄOY�� hÙE�<�KˆCí8„�r��

������ B`+•<�'��Ä2è#'�� _™)»6ê�� <�'��Ä2è<¼��

������ <�.’f­<�#'�� _™)»6ê�� <�'��Ä2è<¼��

������ 8Õ7~`19é#'�� _™)»6ê�� 8Õ7~<¼��

������ 7~CÔ'��� _™)»6ê�� 8Õ7~<¼��

������ &ò+•h•6V#'�� �‹`�`Ï�� Fc,<Y§!08„�r��

������ '�\Ñ'�6VnÅ�� _™)»6ê�� 5n"ý\®E	�Ä+?<¼��

������ �Ä+p7~'��� _™)»6ê�� 8Õ7~<¼��

������ Qá@Ja´YhaµlÌ8Ù'��� ���� D—(j/XgæZ<��<¼��

������ Qá@JVÀhEa´Yh8Ù'��� _™)»6ê�� ����

������ <�E	"¼8ôBPN(;}�ÄP™#'�� _™)»6ê�� >è9T<¼��

 

2.2.2 ,£!þB¼;•Y�6N"ˆK¾aÂ 

@¡Pä6ð5/Fk3s3È-ÌIòCå'�E�12D—(j\®Yñ�•7�YïERL3M+"¼BP�Ú8ôBP�Ú<�'ÆE�BPK0E�

12+ï9Tgÿ'Æ�¡$È�•!X#ó5£-ÌIòCå'�`�X3Cå'�"¿7Ì�C9T�•G”YÊ$O`T8ôE��Ú8Ù'�D—(jB§< �̈Û

2îZt1°�Ä!O�2E�12:�Fk�ÚeÃ<Ï#''ÆQî#ÖPä�2E�12[Wh3�Û�
�û�„4Á-ÌIòg÷Yï'ÞX3�2!N+ �•

a4#ï-Ì#'Cå<¨Z<7wLçbë2'#;"•'ÞX3�2gìFÕ�•�Ì#±2'Twf­FËnÅ/@5[�2E�12\®>wQîFßeÃ5n

Cb\®5€�•̀ �X3Fß+ô1°Fk-ÌIòE�12/Xgæ!í7w�C9T�•3·�‚+ï9TFkE�12\®Yñ�•&Åi2MM-ÌIò&ÿ

fq�mYÊ�•�
!X#óYõZ½Gû[W#ÖX3�2D—(jXD4±>�^üK=EL�Û 

;K(ý�•5£-Ì#'Cå<¨Z<7wLçbë�C9T6)�•�•"�E�!^ €XB6�+•�4"†Pä�25_�4Fß:F$s 360

.•!O6VFß:F�•2´5�-ÌIòYïERK«&ô!NFka´YhE�BP$s8Ù'�D—(jANB.�•Yÿbë+Í'�FkCå<¨\®Yñ

�C@¡/sNs5 8/YõZ½Gû4ÓFk#ªOê�„4Á�•#ó6)+î360.•!O6V/X ¶�Ì GoogleFßL&1ýX>6V!í�’�•

�o�Ì/sNs"�E�VB4Ó+õY¤(virtual tour)5 .ö�•G”YÊ-ÌIòD—(jQî8Ù'�9i<¨�Û  

2.2.3 :5"°%î5-ZH!Ô Ä6N"ˆ7°%îB¼;•Pè1‹W»%Ô 

(1) 8Ù'�[q"¼Qî;^#ÙXB6�/X ¶!í7w  

7�YïER-ÌIò�45£?¨<�>‘Fk>‘.q$sj¿@?'��•#''ÆK«&ô!NFkS0'�@3#ÉD—(j6�GÚ
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V5�ÚS0m��ÚD—h�f°K0�ÄP™hEaµE�"¼BP#ÖPä"�E�FkD—(j�•#ó6)�F6�Qá@Jaµ!;�Ú8¼�ð

]¥mp�ÚJàfÅK0aµE�"¼BPFk8Ù'��ÛA�Oó�•>‘.q�Új¿@?'�,S5£j¿[q"¼0�D—(j�•h˜h•�Ú

=�<Â1ý�¡@¡"�E�Fm#ÖPä5 [q5[j»8Ù'�D—(j�•&Ç;K�•3s3È;^.[Fk8Ù'�D—(j[q"¼�•�m

YÊ-ÌIòK«&ô!NFk8Ù'�JP+•B`0��•Pä6ð5/Fk&Åi25£-ÌIò4å"¼K«&ô`_+•�ñ�•!�!/`_4®

+ôE�12/Xgæ^ê+ö�2#''Æ�Û)i&ý2.2.3-1�•U°E�_¸#(.[Fk;^#ÙXB6�/X ¶�•H¡Zt-ÌIò/X

gæK«&ô(5¤-Ì"¼MÁ#1/x200!S,!FkMÐXD#')Fk8Ù'�[q"¼.Y4åB§<¨�•�C@¡XÃ!,BPJ�Z¦

7Ì:
#'`_+•�Ú8Ù'�Z¦7Ì$seÃ<Ï#''Æ"�a²QîE3+•Fk#ªOê�„4Á�Û  

��
�������������������� ?¨<�>‘:2��

��
�������������������� ?¨<�>‘:2��

Z"�•:?RYMÁ;œ@¡Yv"j5¤-Ì"¼MÁ�•M‡RY8-MÁ@¡<¦5¤-Ì"¼MÁ ������ !S,!#1/xFkMÐXD#'�Û��

&ý2.2.3-1 ?¨<�>‘:2XÃ/�-ÌIòK«&ôFk;^#ÙXB6�/X ¶QîD—(j[q"¼  

(2) -ÌIò#ÖPä4å"¼K«&ôFk8Ù'�Cå<¨QîA��¡^ð!^R�2´Xä&ý 

@¡3s3È-ÌIò#ÖPä/XgæK«&ôFk'�/I$sD—(jCå<¨�• A@¡NQXä8Ù'�!í�/$seÃ<Ï#'

'ÆFk#ªOê'áHõ�•+î)»Yþ+ï9T!S#ßE�Z²R�2´Z�#Ö�•̀ �X3A��¡^ð!^R�Ja5�/X>�a¶�C9T�•

�ÌE	Xä;J+ë/X ¶#±'�XOj¿Iò:�'rK0\®5€3·�‚8Ù'�!í7w$s-ÌIòYv"j`2E��Û  

2.2.4 7°%îY}6£ 

@¡6ð5/2îZt!á-ÌIò/XgæK«&ô$O`T�28Ù'�hE'r�•7�YïERL3M+E�12+ï9T�¡$È�•̀ �X38Ù

'�Z¦7Ì�C9T�•#;"•5£Cå(�"�"��ÚYÿbë8Ù'�hE'r�•�
+îY§>�M77ƒNQXä1÷=œT²YïERK«&ô!O

#'Fk8Ù'�!í-ê'�&ý�Û7�-Ì�CgìFÕ6�-ÌIò8/�ÝE�12/Xgæ"�fuK«EnE3+• (scoping)Z<��Fka´

Yh-Ì!^�2�ç�•/~�Ì6ð5/Fk2îZt!á-ÌIòK«&ô!N6�$
6ð#¾<¼Yv�Ä[^1ý&ò+•#¾Pì�ÚIç6ðBPJ�

!áCåFk#ÖPä0��•2î.ü/sNs`��ç;LE�12Z¦7Ì�ÚFÊ>�fç<)�•�Ì#±-ÌIòE�12#²%kYv"j�Û  

(1) "†Pä#±1°E� 

8Ù'�Z¦7ÌQî2'E	!á�28Ù'�&ý!^6ð�Ì�ò.egì"†Pä1°E��•#Ö&Åi27�8/FkZ�Yïfu

;œE�12:‰8�-Ì�C�•�ÌG”YÊ-ÌIò#ÖPä=p#±FkXîfÃD—(j-ÕEW�Ú2îZtQÑA�8Ù'�Qî"Š"ý8Ù

'��ÚD—(jXD4±Z<���•  

(a) eÃ<ÏBPJ�Z™h3"�"� 

BPJ��„\Û8Ù'�#½/~E�+?2'fçYhJaez#±\®>w�•�ÌBPJ�"�E�Fk8Ù'�hE'rFk

G”YÊ@¡'áHõ�•2îZt?B'��ÄP™hEaµE�"¼BP1ýLìF•6ß#¾PìBPJ�[Wh3�Û`�:
FkZ™



 

���  

h3"�"�5 .ö^ê�ô5ú#¾"�BPJ�f˜U$0��ÚZ¦7Ì6)ez6ðf7�Ú+JK§�ô`P#ïK0&ÇM��ô

5úFcCåFk�žf7�Û!/FËnÅ!á?B'�E�12Z™h3�•!t�„#ëBPJ�B`0�.á[W+ï+•ZÕZI�Ú

1ýZ¦7ÌZ<��5 .ö�•a·=ìZ™h36�$
+?'��•�Ì#±Qî-ÌIòZ�Yï5¤-ÌFkeÃPV0��Û  

(b) E�12eÃ<Ï#''Æ&ýFk'áHõ\®5€ 

8Ù'�&ý6�E�12eÃ<Ï#''Æ&ýFk.|,K\®Yñ�•8Ù'�&ý7�^’$/CåeÃ<ÏaµE�"¼8ô

BPFk?B'�8Ù'��ÚB`;q1ýIç6ðFk8Ù'�hE'rK0a´Yh#'Fk�4OU�•Mƒ#ï!]�½5nCbTw

f­�ÚBPJ�Lçbë\®5€!í7w/s#Ö<a+•#ë8Ù'�#'(1'�E�12eÃ<Ï#''Æ&ýFk561�0�!í

M��Û 

(c) -ÌIòXD4±g÷>� 

Eq#ï8Ù'�&ýQî-ÌIò/XgæK«&ô("ì$�-ÌIòa¶j»7�^’#±2'6ð5¤-Ì4å"¼#''Æ )

#Ö�Ìg÷��-ÌIòFkE�12XD4±�•�Ì561�0�8Ù'�FkgIJ43ô)�a¶"ýE�12XD4±�Û�û#Ö

E�5£+‰Y§Z<���ô#ó-ÌIòZ�Yï5 8/1ý5¤-Ì�¦`:Yv"jFk/Xgæ�•`_#½E�12/Xgæ6ç

+öFk5 8/�Û`�:
Fka¶"ý5 .ö#Ö�ÌE�"4/s;»^ê5 <¼ (Before-After comparision)

`�X3-ÌIòE�12#²%kFk1÷7ƒZ<���•G”YÊ-ÌIò`�1÷Fk8Ù'�5 [q1ý3ô)�6�$
K
#ï

g÷7�FkXD4±3Ž"��Û 

(d) D—(j&Å/•�Ú/•P™.á[W 
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(Ianthocincla poecilorhyncha)�ÚQá@JFd%p&QFð(Ianthocincla ruficeps)�Úm)m (Glaucidium 

brodiei)�ÚgÿY¹m�(Otus lettia)�Únª&�Y¹m�(Otus spilocephalus)�Ú7X5 @W7~m�(Strix nivicolum)�Ú

aµm7(Emberiza sulphurata)�ÚFdh�mn(Turdus niveiceps)�ÚkAmà(Pandion haliaetus)�Ú+ö"Q
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(Accipiter virgatus)�Ú@WgImFmà(Butastur indicus)�Ú7X5 mF(Buteo japonicus)�Ú7X5 ?‹mF
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lj�ÚL~i}i“#ÊlY�ÚfZ;ökôkg�ÚQá@JGÚ ì �Úkä�že^Q©WMI3̧J��2L~LÀ<£WM�Ú)�$s<£WM�Ú

Qá@J<£WM�ž#�2îWMI¸1J��24Ó)�o9LZWM�ÛZZ)iXO3.1.3-1�Û 

XO ���������������� �å?¨<�>‘<š-Ä0¬"ÉZ¦7Ì�����������æ/WfÙ)�:2:
JÀkAWMWà\®5€��

I¸#ô�� ��5n#ô�� �ÄP™hE�� LìF•6ßIç6ð0��� B`6ðJ��� <ë>�'r�� (ý�mJ���

k°I¸��

�<;ö8¿lj�� �� �1�/�&�� �Y�� �� ��

L~i}i“#ÊlY�� �� �� �Y�� �� ��

fZ;ökôkg�� �� �1�(�1�� �Y�� �� ��

Qá@JGÚ ì �� �� �� �Y�� �� ��

kä�� �� �� �Y�� �� ��

n~kAI¸�� fÃ�‹$�`ÔkA�� �� �� �� �� �Y��

e^Q©��

WMI¸��

L~LÀ<£WM�� �� �� �� �� ��

)�$s<£WM�� �� �� �� �Y�� ��

Qá@J<£WM�� �� �� �� �Y�� ��

#�2îWMI¸�� 4Ó)�o9LZWM�� �� �� �Y�� �� ��

Z"�•������ �ÄP™hEK0M�#ªAN ������ .[_™)»6ê!S$1�ž�µ�•XOI!!]�½1°�o�ÄP™�2aµE�"¼BP�Û��

������ LìF•6ß#¾PìK0M�#ªAN�å�������� Qá@J=È<�kAhELìF•6ß#ôbë�æ�ž�1�1�7�•&ò+•3Œ_¸#¾Pì�ž�1�9�8�•&ò+•5ú

#X�ž�1�(�1�•&ò+•?ü#X�Û��

)i�ñ_×<�'ÆE�BP\®5€Mƒ5[�2BPJ��•;K#''Æ 6)dFk<�'Æ8Ù'�D—(j)�!*�•/…@�#'"�?T

#'Fm6ð�Û)i#¾�å2017Qá@J=È<�kAhELìF•6ß#ôbë�æ!þ@¡&ò+•?ü#X(NEN)�2fZ;ökôkg�•@¡

Qá@J��`ÏB`6ðJ��•!í-ê5£@¶>‘=('Æ�Ú?¨<�>‘=('Æ�Û%ƒ8Ù0V5£<�=(>40��û@¡j¿>•<�Fk>‘

=(.|,K�•�"Yh�Ì.|8ÙA�Pñ8õ"¼BP�ÚUâhE#±6ð:FHu,8@¡hÆ�•A�Oó_¸.[�m8Ù'�X’�¡@¡�ôE]

5%=(�<;ö8¿ljOó/Xgæ!]5¶O‹a¶�žL~i}i“#ÊlY�ÚQá@JGÚ ì �• 6)d>4@��û�e=Ï<�'Æ�žkä".

 6)d?Ø>‘8ôX’\7+³FkMÐ=(#'�žQá@J<£WM�Ú)�$s<£WM".6�<ë>�0�BPJ��•fçeÃ<Ï<�'Æ.±`:

N�#ø`�_ö0��Û&Ç;K�•�Ì.|\Ñ)�:
0��Ú?Ø<�V<?Ø>‘8ôX’@¡�"YheÃ<Ï[Wh3�•fçB`"�<Ï0ö-Ì

Iò6�$
6ê`�1÷.|\Ñ)�:
0�#±?Ø>‘8ôX’Fk4å"¼1ý5 [q�•#ó6)�•�•gïYh�Ä2è<�=(`�6‰0��•

�Ì#±`f!4`5.•=Þ?¨�Û  

3.1.4 dš;¦CÝ0	Z.g
�	%Öi’  

)>Eq�å!OQá=á,XE�120¬(��æ3s3È?B'�FkE�12#²%keÃ<Ï&ÿj»�•#ó6)4�a47�8/-ÌIò0�

\ÑQî�4OU�•;_Lô�"YhE�12[Wh3)i<š-Ä-ÌIò[Wh3�ÚGÚV5[Wh3�ÚlÌhE[Wh3K0�•�„AN�ñ_×[W

h3hE'r�•KÐ`_!á7�8/-ÌIò?B'��2E�12eÃ<Ï&ÿj»�•ZZ)iXO 3.1.4-1�Û 
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XO ���������������� ?¨<�>‘:2XÃ/�-ÌIò��eÃ<Ï&ÿj»��

MÏVF�� &ÿj»�� eÃ<Ïa´nÅ��

���� <�0Š<¢CíFÊGJPVFÆ�� eÃ<Ï!O&ò0�<�\®>wQî<�0Š<¢Cí�2!S!X[Wh3YõZ½�Û��

���� #×@J<š>‘M™��
_¸.[E�+_OìQî �1�*�2 M+1÷�•eÃ<Ï<š>‘<¢CíQî"4G¢<�D—(j[Wh3�•Qð

_•a¸��B�Uò7ƒC5�Û��

���� 0Ã8 Qá@J#;6ê�� ?¼'��Ä[^�Ú>‘=(5[<¢�ÚQá@JM”E�^ßMÁLâMXQî=^,Ÿ�Û��

���� Qá@J#*a³;L`:#;6ê�� e^7�eÃ<ÏM‡`:3•.Ê�ÚD—(j �Cí�ÚD—(j5@P™��

���� Qá@JM‡RY!S;øX3"¼PVFÆ�� eÃ<Ï!O&ò0�D—(jFßeÃ[Wh3�Û��

���� E�12-Ì<¼'áa¸6ê�� <�D—(j5 %k�Ú&ò'�M‡M™�Ú>‘=(-ÌIò�Ú<š-ÄD—(j�Û��

���� #×��-éaµE�"¼BP�ÄP™+_6ê�� e^7�2|!L��`Ï'�#'aµE�"¼BPFÊ>�GûJ]�•�Ì#±�ÄP™5@P™K0=""¼�Û��

���� S9aµ�Ä[^#;6ê��#×��!í6ê����
eÃ<Ï����/W��2|D—(jE�12�•_¸7�6Û2|!L<š-ÄE�12 �[W�•+Í]÷<š-Ä+o

[^YïER�Û��

���� Qá@JE�12+_6ê��
�ÌQÑA�@¡��/ª�•̀ �X3[Wh3 �[WQî+Š+õ�•_¸7�6Û2|!L<š-Ä<¢Cí-ÌIò

[Wh3 �[W�Û��

������ Qá@JD—(j\®Yñ#;6ê�� U°E�D—(j\®YñFk�‹=(QîD—(j�ÈYþFk3•"¼�•eÃ1ÞD—(j�Ú#ªQîX3"¼�Û��

������ /W"ýaµlÌ+_6ê��
e^7�/W"ý'�#'FklÌhE[Wh3�•#ó6)�F2|!LE�12�ÄP™�ÚD—(j�Ä[^#±D—

(j5@P™K0=""¼�Û��

������ /W"ýN
D—(j�Ä[^PVFÆ��

2|!LD—(j�Ä[^QîE�12�ÄP™X3"¼�•QÛ"‚f"4²+ôD—(j<�Ns�ô"�Qî`_

''�ôE]�2erFc8/�•#;"•'�5 1÷J²QÑ586ê�•3•.Ê/W"ý=^,ŸD—(j5@

P™�ÚE�125¬`1�Ú>£'��ÄP™�Ú'j'%4û2�5�f­K0X3"¼�Û��

������ fÙ7~,XMÁI%#')�+_��
e^7�2|!L?¨<�>‘D—(j[Wh3�•_¸.[�m�•eÃ<Ï<š>‘E�12#±<¢CíK0Fß

eÃ[Wh3�Û��

������ B`6ðE�BPGûJ]�ÄP™��/ª��
7�'�B`Iç6ð"¼8ôBP�ÚE�12LâZ¦7Ì�ÚGûJ]�Ú�ÄP™#±3•.Ê�25&.ƒ%•�4�Û

#ó6)�F6�Qá@JGûJ]GÚV5[Wh3a´Yh%•�4�2�ç�Û��
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3.2 B¼!–Y�6N"ˆXÖaÂ 

?¨<�>‘:2XÃ/�-ÌIòK«&ô�•;K#''Æ0W)d�45£?¨<�>‘�Ú=ì<�>‘�Ú!R(�'�#�=(V<�•#ó6)

�F6�?¨<�>‘�ò>�;œ<š`:6çJkFk#''Æ�•-Í#Ú!P [Fm6ð)�gIJ4Fkj¿@?'�D—(j�•�"Yh�Ì_™E�

Oü'�@¡�"�•)��ÌJ�8ô<�J"K0�CBP�•<�J"E�E�'©1ý_™E�`:]Ö!P [�•6ð�¡@¡8$J�Fk7ƒ: �Û

#Ú,Ÿj¿@?'�#''Æ�•<¦T>?¨<�>‘:2Yf [6ð�ç8„5õhVFk!/j,: 7~ (&ý3.2-1)�•@¡;K#''Æ^ê@¡

fçB`"�eÃ<ÏFk8Ù'�K«&ô�•Oó#Ú,ŸQî!R(�'�#�=(V<�•<¦T>!R(�'�Fk!P [6ð5õhVFk<šE;7~

8ôE�.��•�"Yh8ôX’".6��Ìj¿S0S}8ôX’#±bg#ï;H�•�•/I1÷�ç8„M‡.�.±`:�•&Ç;K�•?¨<�>‘

:2>‘ [Qî!R(�'�!P [M‡.±�2ez��PV,�hV/~gE.�a´Yh�•Cå<¨��ez5_8„`:]ÖQî_™E�Oü'�E	

E��2f"f{�•1°Lô!L7�8/-ÌIòZ�YïYõZ½#ªa3[Wh3�2�ç�ž-Í,Ÿj¿@?'�#''Æ!N".6ð5_8„'�>„

<�'��•<�'�!P5¨/I1÷?¼S0'�D—(j�•Oó?¨<�>‘:2�ò5 ".-Ù/I1÷�ç8„5õhVFkM‡.�D—(j�•�Ì

!/j,: J��Úbg#ï;H#±\HS0@¡�"�•gí`
3ŒQÚ?Ø<�V</I1÷Fk<šE;7~M‡.��•9²K°1÷�ç8„#Ö3·

�‚7XYf#>"þ\H`�X3FkM‡.�.±`: (&ý3.2-2)�•&Ç;K�•'�-ÌIòZ�Yï��fçYhB`"�Oê1U.±`:Fk6‰

`�QîCå<¨�ÄE@�Û 

 

  
<�J"E�'�6V�� !R(�'�!P5¨M‡.���

�� ��
?¨<�>‘:2Yf [M‡.��� ?¨<�>‘:2Yf [!/j,7~��

&ý3.2-1 ?¨<�>‘:2XÃ/�-ÌIò -#Ú,ŸCå< ̈
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:2�ò�Ú?Ø<�V<M‡.��� @3>p<�'��ÚS0>„��

&ý3.2-2 ?¨<�>‘:2XÃ/�-ÌIò --Í,ŸD—(jCå<¨ 

;K(ý�•Cå"¿E]�ò�•6ðFcCå5_.Ž7~J²'�j¿@?'�_™E���Fk?¨<�>‘:2K��ç�ÊQñ:2(• (&ý

3.2-3)�•K��ç�Ê?¨<�>‘:2@¡ 1906.[ (5õ<¢�ð#(�D.[ ).á1÷�•!Oe^�ç#*!PFe&Â#()�!S,!�•:2

�ñ6ð2Ø/Ibã8hM79²�•#¯J��2@¡�å?¨<�>‘d�:2�æ (&ý3.2-4)�•Cå6ð?¨<�>‘:2@¡K��ð�Ê:2 (1989

.[.á1÷`�^± )�•K��ç�Ê:2(•�45£?¨<�>‘:2FkYf [�•@¡LìHÁGó1÷Fk:2(•M79²�•J²Hx�ñ".

""6ð�å?¨<�g9,X�æ+>:
�•�ÄE@T>,S5£?¨<�>‘d�]ÖFk`5#¢5n#ÙYÿ1• (7~J²0Ç�• 2006)�•&Ç

;K�•�•1°+î;K#''ÆFka´Yh5n#Ù4?bë3s3È�•�o�ÌLô!L-ÌIò!�!/_Û`f#'�4�Û  

 

 
-Í,ŸX3<�#'Qñ:2(•�� -Í,Ÿ�.J²'�J"E�FkJ²Hx��

&ý3.2-3 K��ç�Ê?¨<�>‘:2Qñ:2(•Cå<¨  
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\®5€�m>w�•?¨<�>‘d�:2�Û!áV<�•Qá@J+ÒG�6êMÏNi�Û�ãQá@J+ÒG�-ý�ä�•K� �� #^K� �� f­

�‹�������� .[�Œ�Û!_U¶Oì�•&òJ²��)�&ý6ßi�Qá@J!íi��Û5_�4BP�Ý!_U¶Oì�•��)�GûJ]fIQá

@J#ÙGûJ]2':{8/i��ÛFc�/5£�ãer5%#ABPi��ä�‹�������������������� ?öY¤�Œ ��

&ý3.2-4 K��ç�Ê?¨<�>‘:2;^#Ù/X ¶  

3.3 :5"°%î5-ZH!Ô Ä6N"ˆB¼;•Pè1‹ 

fK�mU°E�Cå'�Fk"¿7Ì�mYÊ8Ù'�D—(jCå<¨(ý�•U°E�;^.[FkXB6�/X ¶1ýQñ6ðR�2´&ý

\®�•�•#Ö�Ì[z7�YïER6Û"‡�mYÊYïER-Ì#'K«&ôFk'�6V[q"ý�•#ó6)�•U°E�Cå<¨R�2 �́•$/Cå

6ç5—FkR�2´/X ¶&ý\®�•U°E�R�2´&ý\®/X ¶XÃ]šYïER&ÿfq�¡$ÈA�<¼"�`;�2V<Fk8Ù'�D—(j

Cå< �̈•H¡�Ä7�YïERPä3s3È�mYÊ#''Æ!NFkE�12[Wh3�
3·!áFß+ô1°FkE�12�ÄP™+ôK=#±5 8/�Û 

3.3.1 :5"°%î5-ZH!Ô Ä6N 

?¨<�>‘:2XÃ/�-ÌIòK«&ô�45£<š-Ä'�#'�•�"Yh/Xgæ#''Æ!N'�6V[q"ýFkAÆ"‚�•#Ö+î!]

!í@¡�åQÑA�AÆ"‚�æ#±�å�¡@¡AÆ"‚�æ�•!]���•QÑA�AÆ"‚�Ì=�<�@¡�"/Xgæ>‘=(#±@?'�D—(j

Fk[q"ý�•Oó�å�¡@¡AÆ"‚�æ".6�&Ç@¡_™9T-Ì�Cfç<)�•�f/~�¡@¡#¢5 [q>‘=(#±@?'�D—(j�Û

&Ç;K�•5�f­$s!í7w-ÌIòK«&ôFk'�6V[q`^/X ¶\®5€�•#Ö�ÌG”YÊ`�1÷[q`^Fk#†&Ç�•̂ û"•H¡

Zt`5#¢^ê+ø#¾"�4å"¼FkK«&ô#ÖPä6�@?'�8ôX’>û6æ2èNs`�X3Fk#''Æ�•�F6�aµE�"¼BP8Ù0V

"�E�Fka´YhD—(j�•+î A@¡Z<��"j+•5¤-Ì`5Iò1°_Û`fFkeÃ<Ï#''ÆFk#ªOê�„4Á�Û7�YïER4Þ

#½?¨<�>‘:2XÃ/�-ÌIòK«&ô!N=ì6W#ÖE�FkGoogle Earth;^#ÙXB6�/X ¶�•+î'�X’hE'r"j!í

@¡12hE(7~'��Ú@3#É�ÚS0'��ÚOü'��ÚXß'��Ú<�'��Ú>‘.q�Úd�]Ö�Ú`:]Ö�Ú.áBP�Ú(�f��ÚGé

GÚ(�)�•�fE� QGIS'�Cí\®YñLâMX^Æj»`�X3�¡-Ì"�a²$s5_"ý�•�
Xä�C#ë#'Fk'�6V[q`^'�

&ý�•�Ì;»^ê!í7w#ë#''�6V[q"ýFk`5IòQî#†&Ç (&ý3.3.1-1)�Û 

 



 

����  

 

&ý�������� ?¨<�>‘:2XÃ/�-ÌIò � '�6V[q`^!í7w  

#ªAN2011.[QÚ2020.[XB6�/X ¶&ý\®�•#Ö�Ì"�;LG”YÊ&Ç?¨<�>‘:2XÃ/�-ÌIòK«&ô0W

)d�45£?¨<�>‘�Ú=ì<�>‘#±!R+Ý'�Fk#�=(V<�•#ÖPä&Ç@¡=�<�XD4±^ê&›a´�•�ÌQÚ5£ 2011-

2020.[ez�•(�f�(ýFkOü'�gIJ4$sJaez�4OU[q"ý�ô)��Û 2011-2018.[ez�•?¨<�>‘:2"þJÖYf

 [$s#> [(�f�(ý [Fk`Ï!íS0'�#±@3#ÉD—(j_0[q1÷@¡@3#É#±7~'��ž 2018-2020.[ez�•`Ï

!í>‘.q_0[q1÷S0'�#±@3#É�Û_¸#(.[Fk'�6V[q"ý�•hVI!�•;K#''Æ&Ç@¡D—(j[q"¼^ê+ö�•�¡

@¡.Y4å�•7�)�.,4Û/�4å"¼�•&Ç;K�•U°E�QÑA�8ôX’>û6æ�ò�•;K#''ÆFk8Ù'�D—(jhE'r]•5£

)�:
"ý�•#ó6)�FPä"�5£aµE�"¼BPFkE�+?#±"�E��Û  



 

����  

�����  B¼;•Pè1‹ 

@¡G”YÊ-ÌIòK«&ô6ç5—FkD—(jQî8Ù'�B§<¨�•7�YïER�•)»Yþ.žmàJaez\®Yñ6ðf7!S#ß

5£2021.[ 66ï 95Ì�•̀ �X3�ò?¨<�>‘:2#';œFkA��¡^ð!^R�2´#±'�gI3Ž"�nÅ>�a¶�C9T�ÛA��¡

^ð!^3ˆE�j¿L¥.• RTK GPS+•�4�•'�gI GPS'áJÀ`
3Œ&ò'�>�NQ��/ª#Z6)-Õ!í+•�46ô"À�Û

R�2´#†)²/X ¶3ˆE� Pix4Dmapper̂Æj»YïK~�•E	Xäj¿YÊ7w3DnÅfÙ�Ú;J+ë/X ¶#±'�XOj¿Iò

:�'r (Digital Surface Model, DSM)�•�
Z�+•;J+ë/X ¶#± DSM_�!á ¶!*YÊ7w@¡5!S!í�•�Ì

E	E�YÊ7w.•$s:{8/)�+ö`P5£/sNsE�12:‰8��ÚYv"jZ�Yï$s-ÌIòKˆCí�C9T1°E�Fkj¿YÊ7w/X

 ¶ (&ý3.3.2-1)�Û 

 

  

&ý�������� 'áHõXßg�XÃ/�-ÌIò �;J+ë/X ¶ �-Í �#±��� '�&ý �#Ú� 

;K(ý�•7�YïER`\AN!S!X-ÌIò)»$È6ê�å!S!X-ÌIòE�12:‰8�<Ï0ö�rgì�æ\®Yñ!Ser�2L¥

IE�•5 �¦eÃ<Ï7�8/-ÌIòFk;øG%#±&ÿj»#½E�1ý�mYÊ\®5€�•�•+î;J+ë/X ¶Fc-ê5£&òf‚er5%

R�5�/X ¶'�&ý.Z#× (Open Aerial Map, OAM)�•#ó6)�F+î;J+ë/X ¶)>Eq_03Â@¡ Google 

Earth/X ¶&ýHÁ�•5 �¦�C9T%•�4$s;øG%�fE� Google EarthfâQMB/?öY¤j¿YÊ7w;J+ë/X ¶$s

!]�½FßeÃ\®5€(&ý3.3.2-2)�Û 
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&ý3.3.2-2 'áHõXßg�XÃ/�-ÌIò -;J+ë/X ¶5£ OAM .Z#×(-Í )#±Google Earth&ýHÁ(#Ú) 

#Í(ý�•7�YïER�F+õ!L 360!O6V2´5�2gX:�•2´5��ò?¨<�>‘:2-Ì#'K«&ôJa��$s'�gIFk

360!O6V/X ¶�•�C@¡^û"•'ÞX3&ÿfqG”YÊ8Ù'�D—(jCå<¨Fk\®5€�•#ó6)�FPäXÃ]š�¡@¡A�<¼

"�`;_•[?#''ÆFk8Ù'�Z¦7Ì�C9T�•3·�‚_•[?"�"�8Ù'�D—(jhE'rQî6�$
6ð?B'�eÃ<ÏBPJ��Û

#ó6)�•@¡�m5 �¦eÃ<Ï;øG%#±&ÿj»G”YÊCå<¨D—(j�•�Ì#±>æ]š-ÌIò6êYvK«fç<)QîL¥IE�•7�

YïER�F+îJa�� 360!O6V/X ¶Fc-ê5£X>6V6ô"À (Google Street View) (&ý3.3.2-3)�•�¦5£)�

+•�fE� Google'�&ý��FkX>6V6ô"À"†PäFÛ3Œ?öY¤Cå'�Fk360!O6V/X ¶�•�
�û+îFßeÃ&ý\®

�ç�\!Ser5£7�YïER5%OUFk\®Yñ!Ser.Z#×�2���Û  

 

  

&ý3.3.2-3 'áHõXßg�XÃ/�-ÌIò -360!O6V/X ¶ 

3.4 7°%îY}6£ 

7�YïER5£2021.[ 86ï 135Ì�•`�X3?¨<�>‘:2XÃ/�-ÌIòYïERK«&ô�28Ù'�Z¦7Ì�•#ó6)Yÿ

bëCå'�8ôBPJ�hE�•�
`�X38ôX’Z™h3"�[?�C9T�•E�5£7�YïERaÄ+ô8Ù'�Z¦7Ìfç<)@¡+Íf‚$/

Cå-ÌIòg÷+•4å"¼K«&ô�28Ù'�B`0��•OógE`�X3M”Kˆ7F8ôBPFk6U7Ì�C9T�•&Ç;K�•'�8ôBPJ�

hELçbë�ñ�•�"Yh�Ì'�`�X38Ù'�Z¦7Ì6)2'Yÿbë"�FkBPJ�@¡�"�Û�Ì�òaÄ+ô8ôX’9i< �̈Ú8ôBP

J�hE�Ú8Ù'�Z¦7Ì1÷7ƒ`�X3Z‘5õ�Û  

3.4.1 7ËWi8@;• 

?¨<�>‘:2XÃ/�-ÌIò�45£?¨<�>‘�ò>�;œ�•!]=('ÆFc>w5£#ï;H,Xez�•K«&ô:R]Ï/W"ý

N
�ÚfÙ7~N
�Ú#>2|N
Qî%ðO•N
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