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JD+ rjDD4+ �DQ5 2�3DD4�R�' �6#]8D<62/DD1 #DD,~ J��D$!6#KL =�DD.#$K8+ Y6 TD� #DD. =6#D( ./5?DD1

 J��.��$W+BN, =6#(�<6 2/1 F$$W� *?^�5?^ `(�-+ Y6 =/-( C:/L)1 .(UD+6?A JD<�#( Y6 aD'
 J��$!6#KL_�*�;+ #( �6&^#$n�ANO6 P5�+�< m<?� J(��pD<�-+ Jd6?D5 F$D$W� : J��$!6#KL M =6#D(

E�Q5 2�34�R�' �6#]8<6JG/D+ EJD[, : ="�D7896 UD+6?A F8!#D^ #DX5 �" �D( >:" P@d#+ �"=6#D(
*�;+ #�Y M�?S P( H$]V� F�6 �" 2"�Q8<6 "�?+ C/+ ./1 /.6?b Jd6#O J(���<6.

)1(
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UDEXDEXDCO

DCODCODCODUM

ULPCCPNIWAMWRSWY

!!!!
!!!!

!!!!!"

212111410

3928176
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 #. M�V$g?� : T��?u� =��X856 �+NAC:/DL �" C/D+ �" "?DL?+ =�D.#$K8+ Y6 TD�2 2"�:)
.�<6 2/1
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2'OK1tMT "�P5�-@� X--@; U:��� .�DH% "O�:�P
� c��Lu9�?� $: $\I:�* 4/�=03& /5b� Uf��"&$:"O�: tMT vh�7 X--@;

F$+Y p$1`��-S �6#]8<6 *�<�-1��, #X5 EP81&^ 2/1 >�w56 M�WG�I+
��Q��62/1 >�w56 M�WG�I+`��-S �6#]8<6 *�<�-1��, #X5 EP81&^

26� Y6 P@S�!JO�h��6 =�.26� k�#DDd oDDQd U[WG6�?8DD<"�DD.=E=#DD(6#� : 26� M�6Y: PDD( *6#DD�Y: �DDu$. P(?DD7+
2��[164677 M /18591E2/1 >�w56 M�WG�I+ #��<

�.#01 Y6 P@S�!DX5 E2/D1 >�Dw56 M�DWG�I+ #��D<E=#01 PWD<?� �D5:�W+ =Y�<#01 : F;q+ M�6Y: #
`��-S �6#]8<6 *�<�-1��,

P5�b":� Y6 P@S�!�.F$DD�)2��[DD1 PDD( *6#DD�Y: �DDu$. P(?DD7+ P$dNDDS6 i) J^"?DDG) Y6 =#$^?DD@L PDD+�5
18591/5828E�q�Y m$V+ *�<�-1��, #X5

Pf���" Y6 P@S�! =�0() : �.
J-$+Y#�Y

g �q�Y m$V+ Y6 ���Qd *�+Y�<E`��-DS �6#]8D<6 M6�#]+ : m(6?*�D<�-1��, #DX5
�q�Y m$V+

Uq^ Y6 P@S�!�.E2/1 >�w56 J@h9 M�WG�I+F$( 2�34.:l' *�+Y�< *�<�-1��, #X5PGZGY J@@[G6 �" J<�-1
`��-S �6#]8<6 2Y?d

&b_+H]V+ :

2'OK2.�d%g G*5bw; "5�e0%& ^aML ' I.-Sb; "�P$-J0�
I.-Sb; $-J0� /�6%$-J0� x$7"5�e0%& (�ML

RSWi #.�+ F$@s�1 �hq5*�8<6 Z,6#+ T$;Q� P( F$@s�1 U, P( J8W-S+
AMWiP��' C�< P( �hq5 *�8<6 Z,6#+ T$;Q� P( P5�.�+ "Z[8<" m<?8+-
NIWi2�^��, "6/W�*�8<6 Z,6#+ T$;Q� P( "?L?+ J8W-S =�.+
CCPi v#7+ P56#<4*�8<6 Z,6#+ T$;Q� P( J8Q5 J@S6 2"�:)#!+
ULPi T$;Q� P( =#01 F$+Y �[$9*�8<6 Z,6#+-
DUMi(J[$1:#8' `��-S) J@V+ =�.�6Y�( "?L: =Y�w+ #$K8++
DCO_� UV+ �� P@S�!P$G:6 "6?+ F$+*�8<6 Z,6#+ T$;Q� P( (J8Q5 F�"�$+)-
DEX*�8<6 Z,6#+ T$;Q� P( J�6�"�S �"�-( �� P@S�!-

P8q(6: #$K8+YJ+ ��$8b6 6� T� : #QS �6/]+ :" M�?S F�/( ./-, =6#( P,30*�8D<6 ZD,#+
) EJ<�#( "�?+ (#018 2�34�R�' =6�6" #01/-8q.P8q(6: #$K8+ P,Y =6#( : T� �6/]+22 Z,#+

J+ 6� #QS �6/]+ 2/5�[$9�( *�8<6."#$^
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_� UV+>�b �Q5 2�34�R�' T� =6#( P$G:6 "6?+ F$+E �?4, �" "?L?+ J8Q5 F�"�$+ /-8Dq.PD,
 J(#s : J(?-L 2Y?d :" �"2/1 `96: *6#�6./56i#Ds �" 2/D1 `96: J8Q5 F�"�$+ #{,6 *6#D�6 =6�6"

 Y6 #8[, /$G?� �$!#�50 000 C�< �" P;4(/-8q.Y6 :� F�6 Y6 E �6"�?b#( =#D8[, �$[.6 /D5 �" .
 *6#�6 i?-L)2Y?d.J��$@[A =�2��9 MN! �Q5 �,#1 (U(�9 �Q5 *6Z$+ B�<6#("#( P56Y:� �16

: =#84$( �$[.6 =6�6" *Y�j+ kwd.�<6�?,&+ P$d�5 ��0f PWG�I+ F�6 �" B�<6 F$[. #( =6#D(
�_<6 2/1 P8!#^ #X5 �" *�;+ #. =6#( P$G:6 "6?+ F$+_D� UDV+ Y6 P@DS�! #D$K8+ F�6#(�D-( �"6?D+ F$+

M�?S P( P$G:6J+�" #�Y :/�)

2'OK3.I0=% X*/�-� �; ��>�!
 I0=% 9&O-�

9�W$d:
 I0=% 9&O-�

"$-3
 I0=% 9&O-� �;

9&'E
 I0=% 9&O-�

y5�h

4iDCO3iDCO2iDCO1iDCO *�;+ P@S�!i>6
&b_+:H]V+

P$d�5 #. �" J@V+ %:#! =�.�6Y�( PWG�I+ F�6 �":�" "?DL?+ J[$1:#8' `��-SJD!#W+ PD$d�5 *)
2/1J8d J8q��( �Q5 2�34�R�' T� �6#]8<6 M6�"�S �?7b�" �+6 /56 PD5?^ P( *�;+R6/D1�( =6
 P,=6#(2"�:)#! M6�"�S6� UD]5 : UD[d PD-�Z. *6ZD$+ U96/Dd EP��Dq[. =�.�?D4, P( J8Q5 =�.

PWG�I+ F�6 �" ./��[5 "�w�6J@S6 E 2"�:)#D! 2/--,�"�S �"�-( F�#�JD8Q5 =�D.() �/D-�/D-( : B�DhA
( (#04.�+ P2/1 P8!#^ #X5 �" %:#! =�.�6Y�( : JL:#b ��]5 *6?-A*�D;+ P@S�! #$K8+ 6&G ./56i >6

:"?( /.6?b #�Y M�?S P( J�6�"�S %:#! =�.�6Y�( ��
1iDEX: *�;+ P@S�!i�/-( �� >6B�hA
2iDEX: *�;+ P@S�!i�/-( �� >6#04.�+

4 .2O� ck
4-1 .2'& ��k$�-I*�-!&$JK <�LMN& �%���3 +& 4/�=03&

P4]5 6/8(6 �"2"�+) : P$0� U+6?A Y6 T� #. =6#( Y�$5 "�?+ P$G:6 =�.J+ =Y�< ./D5"#^=6#D( a�D<
6 T� #. Y7JD+ rjD4+ ="/DA J��.��$W+ U+�AjD4+ =�D.��$W+ PD( PDL?� �D( : ""#D^2/D1 r
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P4]5BN, P$G:6 =�.(J+ =/-P4]5 ���05 �" ."?1BN, =�.F$G?D( HDI-+ Y6 2"�Q8<6 �( 2/1 =/-(
J+ �6#9 U$@V� : P�Zw� "�?+ : J5�1?�[../5#$^Y6 pD<�-+ P@DS�! JD<�#( �?X-+ P( PWG�I+ F�6 �"

 �.#01=6#(( *�8<6 Z,6#+ �0-� #�Y U�R" P( �Q5 2�34�R�' �6#]8<6 P*6?-AJD<�#( "�?D+ =�.#01
P8!#^ �6#9 #X5 /+./56

-, =�.#0DD1 Y6 2/DD1 PDD$0� PDD$G:6 PDD4]5 �" Y6 \$DD( �?DD49702"6" M�?DDS PDD( #0DD1 =�DD.
PI]5 J��$!6#KL=61PD4]5 F$D-f JD<�#( "�?D+ �" J@DS6 U;4+ ./�"#^ �6#j8<6 D( =6 P

 "?L: E#g�d PWG�I+ �" �.#01 ��$W+ P4]5 *6?-A �d�Dq+ F816/5D1 =�D.Y#+ : �D. =#0
2"6" =6#( 2/1 �6#j8<6 =�."?(6#f . *6Z$+ P( =#01 k�#d P@S�! F8!#^ #X5 �" �( P,5

 : #8+?@$,"?h5  ."?D( /-.6?j5 "�[8A6 : �;�6 U(�9 *6?-A �$. P( J��05 ���85 =#01 =�.Y#+
 D( PP5�+�DD< J��D05 JDDL:#b �" pD<�-+ Jd6?D5 "�6" *�DD;+6 �DG�d FD�6 �" C�DD{+ *6?D-A

�$!6#KL M�ANO6: =�$5" �" EJ�_� �� : =#01 =�.�-( : F,�+6 JW96 6� #01 P+?d M�q$<
./5?1 U+�1

-2":/V+ �6#j8<6 : P$0�Y6 JD7j1 �6#j8D<6 �DG�d :" �" �D0-� =#0D1 =�D.Y#+ : �D.
>#5 H�#Oc�6 U^?^ *?|[. J��.�6Z!62F$(�:" m<?� �6#j8<6 �� : PD4]5 =�.=�6"#D(

*�+Y�<*�;+6 PO?(#+ =�. #�&'�<6,FD�6 =6#DL6 =6#D( >YR *�D+Y �DG�d :" #D. �" P
6#DL6 UD(�9 : 2"?D( J5R?O ��$q( e#O =6#D(PDWG�I+ FD�6 �Dq$5�?Dg?+ FD�6 /D-f #D. .

J+( /56?� P."#$^ �6#9 2/-�) *�]]V+ #X5/+ H$]V� F�6 %#8q^ =6#( ="�0-4$' *6?-A
-2"�05 /-+Y�$5 : F$3-< `��-S :ZL >�b �Q5 2�34�R�'5 : P��+#< =�.*6:6#D! ��D, =:#D$

�<62"6" "?L: M�?S �" J8d F�6#(�-( .=�.#0D1 PD$@, =#01 2":/V+ P( �?(#+ =�.
: *6#D�6 =#�?D, : =Z,#+ Jd6?5 �" �05) Y6 =��$q( P, 2/1 J!#W+ HO�-+ "/W� E�?4,

#9 ��Z( =�.#01 Y6 �:"_� �" U;4+ zA�( : �!#^ /-.6?b �6J!�D, ��D, =:#$5 F$+
?+ F�6 P, /1 /.6?bJ+ H$]V� ���85 �9" Y6 �?g./.�,

-Y6�?[w+9�?D4, �" "?DL?+ �Q5 2�34�R�'E8ZD,6#+ JD;�"Z5 �" �DQ5 2�3D4�R�'
2/1 c6/d6 J5�8<6( *6:R 2�34�R�' �0-� : /56 Pi) �" JD8Q5 F�"�D$+ "?DL: �D@A=�D.

6#f .�<6 2/1 P8b�< *6:R 2#�ZL �" B��! �$@b�+#< E��, =:#$5 P( J<#8<" P, : P�

1. Point Data
2. Google Earth
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26� JO�h��6 =�.=6#(��$Dq( J5�8D<6 ZD,6#+ JD;�"Z5 �" 2�3D4�R�' =�6/035 : M6#$[W�
*�<) #� Y6#8;f?, =�.#01�<6.

-ZD,6#+ �D0-� PDWG�I+ FD�6 �" JD<�#( "�?+ =�.#01 E2/1 #,~ "�6?+ P( PL?� �( F�6#(�-(
 �?4, J5�8<6/-8q..

4-1-1 .tMT ' �P5�-@� X--@;�DH% "O�:& "�P�-A'
 PWG�I+ F�6 �"=6#(P4]5 J5�1?�[.HO�D-+ F$G?D( C/+ �" .�<6 2/1 2"�Q8<6 F$G?( HI-+ C/+ Y6 �.

J+ ��$8b6 6� #QS �6/]+ p<�-+�5 HO�-+ : T� ="/A �6/]+ 2/1 P8b�-1 p<�-+ ���05 �" : /-��[5
P4]5 #�"�]+ F�6 �(JD+ #.�D� JDL:#b �" p<�-+ Jd6?5 : J5�1?�[. �.6#(�D-( ."?D1PD( PDL?� �D( F�

pD<�-+�5 : p<�-+ HO�-+ =�.Y�$8+6 E2/1 P8!#^ #X5 �" =�.��$W+Y6 TD� #D. PD( mh�#D+ #�"�D]+ :
P�R J��ANO6 =�.=6#( C:/L M�?S P( F$G?( HI-+ �" 2"�Q8<64."?( /.6?b

2'OK4.+�-0�& 4b.%�*E �: IP/()*+ ' I*�-!&$JK I;�LMN& "�PIB-.�
z*/55�-@��HfN:"O�+�-0�& oB��

X-Ab:z*/55�-@��HfN"O�:+�-0�& oB��
X-Ab:

1F$+Y p$1
)(/S�"

5-0
 ��$q(
p<�-+

1
4

 Y6 P@S�!
P5�b":��.
(#8+)

1000-0p<�-+�50

10-5p<�-+1000>p<�-+1

15-10
 #8[,
p<�-+5

 Y6 P@S�!
Uq^�.

(#8+)

2000-0p<�-+�50

15>p<�-+�502000>p<�-+1

2
 Y6 P@S�!

�.#01
(#8+?@$,)

5-0p<�-+�50

6
 Y6 P@S�!

26�JO�h��6 =�.
(#8+)

1500-0p<�-+�50

10-5
 ��$q(
p<�-+1

5000-1500p<�-+1

20-10p<�-+5000>p<�-+�50

20>p<�-+�50

7

 Y6 P@S�!
Pf���" : �.

 i) `(�-+
J-$+Y#�Y

(#8+)

1000-0-+�5p<�0

3
��Q��6
(#8+)

1200<
 ��$q(
p<�-+

1
1000>p<�-+1

2000-
1200

p<�-+
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2000>p<�-+�50

&b_+P8!�� :H]V+ =�.

( PUq^ P�R =6#( C�{+ *6?-A �� #QS P@S�! Y6 J."Y�$8+6 =�.��$W+ P( PL?� �( �.2 T� #8+?@$,
 P@S�! Y6 : #QS �6/]+ �( 2Y�(2+?@$,JD+ F$D$W� T� �6/]+ �( >:" BN, �� 2Y�( /W( P( =#8  .""#D^

 J��ANO6 P�R F�6 =6#( �q;1 PI]5 F�6#(�-(2000 #8+�<6 PD�R ���05 �" .Y6 UDS�d J��DANO6
P�R J5�1?�[.BN, =�.J+ J��$!6#KL M�ANO6 P5�+�< m$V+ "�6: 2/1 =/-(2"�Q8D<6 �D( : ""#^

 #3@[A : F$G?( HI-+ Y61ANDJ+ >�w56 J��05 M�h<�V+*�45 J��05 JL:#b ."?1Jd6?D5 2/D-."
P�R J+�[� �05) �" P, �<62"6" r$jD4� �DQ5 2�34�R�' �6#]8<6 p<�-+ J��ANO6 =�. 2/D1 ./D56

E2/D+) �D</( ���85 B�<6#( *�8D<#01m�6#D1 �/--D< : �?D<�� E"#,#0D1 E>ND�6 E"�?D-w( =�D.
8<6 �0L >YR J��$!6#KL' T� �6#]/5�6/5 6� �Q5 2�34�R�.

4-1-2 .I*�d%4O7 {�p0%& Ik&b% "+�3
�Y U�R" P( Jd6?5 Y6 J4j(:/5?1 v&d J��05 P4]5 Y6 J8q��( #

- 2"�+ B�<6#(2 2��[1 P(?7+32719 M/25842��?D+ 216/07/1381`��-DS �6#]8D<6
*�8DD<6 �" /D$G?� /DD-�)#! �" J8W-DDS iNDDg�! =6�6" J��$[$D1Y�+ E*N$DD^ =�DD. : *6�/DD5

 �?-[+ *�8q@^�<6 .
- P(?7+ B�<6#(20/03/1346 2��[1 %�6Z^ :628E"�7896 M�6Y: >/ _D$.: *6#D�Y: M

��WD1 �� P+?d : *6#0� �" `��-S �6#]8<6 �q�Y m$V+ ���Qd *�+Y�<120=#8+?D@$,
 �?-[+�<6 .

- B�<6#($. P(?7+_ 2��[1 P( *6#�Y: >#8V+ M64677/ M18591 ��?+ 226/12/1378
 ��W1 �� `��-S �6#]8<650 �?-[+ *�0QS6 =#8+?@$,�<6.

1. >?0Q+ P(»:«=6#(?w8qL P-+6" *"#, ":/V+P5?^ P( P, =6�[5 6� J��ANO6 "�?,��J+ \�#D1 kD. : C:6 �#1 k. P, /."
/1�( �6#9#( >:".
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4-2 .Q'/ ��k$�-2O�(-:&$F ' (-KE IR�3 /��01& "�P
4-2-1 .��k$� X-6p;2O� "&

��#D4� : C/D+ F$D[j� PD( �D.#$K8+ ��#4� \j( �" 2/1 Pt6�6 M�ANO6 Y6 2"�Q8<6 �( \j( F�6 �"
J+ P8b6"#' ���85."?1Q8D<6 �D( C/+ F$[j� >#D5 Y6 2"��6ZD!6EviewsC/D+ F$D[j� �DG�d :" �" :

 �$(6#' C/+ : �$LR=6#(./1 /.6?b >�w56 ���85 Pq��]+ F$[j� ���85 P( �?(#+ C:6/L J+�[� �"
 2��+) EU]8q+ =�.#$K8+ p�6#g #( 2:NAz *6Z$+ Ep�6#g P( �?(#+LOGL 2/D1 %�6Z^ Z$5/D56

>�Dw56 J(?Db PD( ���D85 #$DqQ� : %Y6#D( ��=�D.#$K8+ mD<?� 2/D1 2"6" �$Dg?� M6#D$$K� �hDq5 :
."?1 rj4+ JV$g?�%Y6#D( J�?D;$5 *?D+Y) Y6 C/D+ p<�-+ %Y6#( J<�#( �?X-+ P( F$-|[.

#[<�.-?4[G1: J[8���D3G M�?DS PD( �D.#$K8+ J+�[� F$[j� P@d#+ F$G:6 �" .�<6 2/1 2"�Q8<6
P@S�! =�.#$K8+( =6 P M�?S P( JIj[. U;4+ "?L: �@AJ+ C/+ "�6: >:" *6?� : 2"�< ./5?D1
� UV+ �� P@S�!)_>:" *6?D� M�?S P( J�6�"�S =�.�6Y�( �� P@S�! : 2"�< M�?S P( P$G:6 "6?+ F$+

J+ C/+ "�6: C:/L ./5?15 (

2'OK5.) 2O� /5'g$:1(
cH0)� "�P $-J0� 45��gz(-KE m*$S 45��gz(-:&$F m*$S

LOGNIWi61/155/564/186/2
LOGAMWi82/099/583/019/3

DCOi03/00002/010/00003/0
DEXTWOi50/0-6 -10×22/1-59/0-7 -10×12/8-

DUMi63/182/365/112/2
LOGCCPi28/0-7/1-18/0-57/0-
LOGULPi78/0-94/4-74/068/2-
LOGRSWi67/068/1979/030/11

Log likelihood7.98-06/8-
_+&bH]V+ M�h<�V+ :

J+ 2/.�4+ P$G:6 "�:)#( �" *�-$[O6 �I< �" p�6#g Y6 >6/, �$. P, "?195�6"�D-W+ /DS�"
p�6#g �0-� : /-8q$5LOGNIWi :DUMi *�-$[O6 �I< �"90p�6#Dg ./-8q. �6"�-W+ /S�"

1. The Hosmer-Lemeshow Goodness-of-Fit Test
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 =�.#$K8+LOGAMWi EDCOi :LOGCCPi�+NA vNb#(�D<6 =�?u� ��X856 "�?+ =�.
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