
!! " # $
"#$"!!%&’%(")*+#"!!,+-+#"

% ./&% 0’
1220( 3)

4567.28!-590!
,:;98!1220

!"##!"#$%&’(
)*+,-./012

*+, <8!18!!-.+ <8!!-/0 <8!!1 2 =

><9?345#678!"9:;<=>?@A BC <=22<1@!
19!345#6>?<6A 8D <222=3@

=9!EFGHIJ#!"5##6A KLMN 2<2211A

345 OPQR $BS ,)’$TUVWA !XYS Z[!Y\]^_‘abcdBCe <322
(S <3=2(S <30C(S <3D.(S <332(S 122C(f .’geh!ij_‘k-lmn ij
_‘opqrstS uXst9geh!vwxyz{Bstu|BCe <22(}geh!
ijk-~_‘��N�A ���>?]k-�"n >?����� BCe <322(� 122C
(geh!��k- 0.9DD�A ]3 <332E122C(k-z���� <322(������~�
g�L��~���8 ~Eg¡¢ge~£X¤ <322E<3=2(¥¦¢�§¨©ª«¬­®¯
°�±²³´µ¶j!·�g�9Eg¸¢�¹¤ <3=2E<30C(geº»¼®¯¼½~¾�k
-A <30CE<3D. (4¿�ÀÁoÂ;¢ºÃ�8ÄÃÅÆA <3D.E122C (geÇÈÉÊËÌ
ÀS ÍÎ;Ï~VÐº»Ã7�ÄÃk-¤ Ñ <3D.E<332(ÒgeÃÒk-~ÓÔÕÖ�×
ØcÈA ÙÚÛÜÝ¤ <3D.E<332 (�Þß�ÅÆ¢ºA ]àáâ�Þß�k-¢º¤
<322E122C(wx{ã FD90D�A wägej!��å×Øæç~èéA geh!ij��9
wxêëìíPî½ïðñìíPî½A òó(ô�õZö÷øù!÷ú³ûü9ûüºý
öþ³ÿ!Jûü"#~BCgeh! Gwxyz{Bst°$ÔÕ��A %�BC <22(}
ge&�’Ö3ge³ÿ�Z[á’(åÓP"~�)¤
6785 geh!� _‘k-� wx� <22(� BCe

<?? ?*+

,-ge�.�ãzA ge�*/h!ij H01��A ò234ûü5 öþL67
~�����I<J¤ gek-R¢VÐ89<=:;~�<o»=>I=J¤ Ô?@\>?wA
BÈ�oCge��*/~h!01��I<8?0GFJ¤ DEA K5LMN5LO?L PQRSTMI<8?CJF¢GðH
BÓI��J¸K~ÄLB’MNh!ij��4OHBPðQRS~"T°UV��
’ÖÇ�WXVI<J¤ TU¡¢u|Lsígek-Lh!ij��~o»ab©¢geV
YY<o»~Z[I1J¤ \ð]=,^ ÊËQRTUVW_ !XY\Z[Y‘Ïa©_‘ab
o³ge_‘��’ÖA bcd�TeÓIB’Mfgeh!ij~gh¤ BCge~
ÀÁEi�ó(}~jkA lmöZWn4ºýop9¨©~ª«LÌÀLÉ34ûü
öþqzÀÁ!JÓrûüstu~ge�’ÖA ]_‘k-9wx{B’ÖåvwJ
~NxÛ¤ y>?3~geh!��z{|ge³ÿÔ?}R~$:;<Y³ÿj!A
~�e�³­�Q3¸�~ u�\i�E9geåv���:~]^ge³ÿj!¤

9:;<5 1220G2=G11@? ?=>;<5 1220G2DG2.
?@AB5 345#6���ÉÂÖo»ÄÃ�� UVW#X1G,YG=12G<A? I!"#$%&’(")* VM5Z6:[\:? +MM5]Q^T5M? )O5_:‘^? 5N?

#",8?-59VW#X1G,YG=12G<J
CDEF5 *+, U<3DFGa8?�8?��8?EFGw8?��>?<8?>?ÄÃ¢ %+,9geh!ij¤

&GRQT6b?cLQM\Zd<3DFefTMQ9‘5R

FC<GF02�



!"#!" # $ %

&’()*+ $"", %&’’-./01234567 89 ()*+, :;< +- :;<
"=>< ?@">ABCDE-F/0GHIJK $"",LMINOPQ7 RSTUS
VMIW"XYZ[7 \]^*+_‘a("bcdefgGH $"",LMIW"XY
DENOh#7 ijkfg_‘a("lCmMInmoMIpqrstuv(wDE
xyz &fg{|}~�BC-F89o����6��DEZ��MIW"XYxy
u�34o127 ����,���iZ�MIW"XYDENOh#uv��fgz

.## #fg���oMIDExy��

!"# !"#$%
GHI���/����‘a� �� ¡‘a("¢£¤’¥MIz GHIMI¦

§¨© /0121# 34.7 MI=ª«Y¬Z­®¯°± ²³7 ´µ0��i¶�·¸¯¢¦§
0¹�ºQ®¯ 5^»¯� ¼½¯� ¾¿¯67®�z MIÀÁµ¬B·¸Z�°± ÀÁi
¶z \ $8"",´)ÂÃ�ÄÅÆÇÈÉÊ�Ë\GHÌ 5ÍÎÏM6#¹ÏGHÐz ´)"
ÑÒÓ7 ÔÕ{Ö7 ) $8.,,×ØÙ~ÚÛGHÐ+ÜÝÞMß7 ¶�àá��a��
­·¸â $0"$,ã�É0��GH�äTåæ�çèÞMßæ�ç7 GH�iãé�ê
*+NOoëì�í� �/�îï< ðñ¢ÔÕ·¸7 òóôGHõ¦öMI0¹�
÷øù $0$$9$0/$,´)·*< úGûüÕ�ý7 þé�¶ÿðñÑ!�"k7 S#Ê¥
$%&’¡7 (d)*+,�-a¢‘a^.7 /S�-0"0¹7 Û1L23Z­�
45�67.L7 =�T38" .$#34.< $,9ÉÊ�:M;ù $0/$9$0:,,7 ¬<T=±
ï>ý7 GH�i?@A���B7 CDiÎEI7 FiGH*+ÉÄ�ØH< ðñ¢
îï·¸ù $0/.,I&J*î¶qKõÎEBIL§M7 ÷øõ¦öMI0¹ù $0:8,
GH}NýMIàá÷ø�OPmMInêQ�mMIâ �RSmMInê÷NmMIâ
�TU·¸MInêVU�WXbõMIù
!"! &’()*+,-./0123

&fg¶�xyCYZ .""/, 0¿ .I ()*+,:; 5�[\]o^[\]9�Z�
� ,#467 ."":#,< $08!,¢ $00!, +-:; 5Z�� /"#467 $;$9"=>7 $0,:,¢
$0<!, $;$"9"=>7 $0/",ÎE5VGHI6¦§> 7 $0/",ÎE_áZ�>7 $0/"
,ÎEV‘>7 $808 ,aM�bc>7 ."": ,GHIMI�>dMIe5¦§>
5$00!9.".",6ù

GHMI $"",LDExy/034�\ =>(�fq�0Ï $;$93ghij7 k
$;$9"=>SVlm7 XY -=?noÛpq>oo"=>rsù p· ()*+�[\]
o^[\]SVt^[9�7 +-:;u^[9�ýSV’vw#ù \ @A’B>?C/D/�
fq�Ôxu�MIyz7 R{|?@l}SV~�ù Ûu�� $0"",< $0/",< $0,:
,< $0<!,< $00",< ."":, !eMIy�DE-F�Y @A’=>(70D"SVi>oDE
Z�5> $6ù

/77DEZ�öm

$%& ./245678
DE/¸���"#k�DEZ²�T3/��ò7 �Y)MI�>< W"XY[

m>Xfgù O�×\����#�E$0F·k)�3"#k��DE/¸�#�#�Úÿ¢
�°�Çù

8:.



!"! "#$%& #$%&’()*+,-./012345678

!" ’() *+

#

$ ’ &
!,"$-* "! "$ .,%

/

$ 01%$ %$0* (0(%
/

$0* .

( ( ( ( ( ( ( ( (( ( ( ( ( ( ( ( ( ( ( ( ( (( ( ( ( ( ( ( ( ( (&% ’(2 *+

’

$ ’ &
!,%$0* 1! %$ 34"

/

$ 0("$ "$0* (0("
/

$0* .( ( 4*.

9:;<78=,-./012>?@ABCDEFGHIJKLMNO PQRS
TUVWAX:YZ[\

12DEGHIJ 456711 1 1 1()0* 1’1 4")0* 1* ") .
/
1014%)0* 1* %) .

/"

12DEGH]^ 455.1_")0* 1* ") !&111 1 !)0* 1’189:;8<
%)0* 1! %)
")0* 1! ")
# $

_")0* 1* ") =1&11 1 1 ")0* 1’1# ! 89:;8<
%)0* 1! %)
")0* 1! ")
% & ,/7

‘,*7a ,/7b& +9.6cdFefO !"gh "iFf7O !%jh %iFf7O %$0*1! %$j
h %iklmVnFopO "$0*1! "$jh "iklmVnFopO "jhq;r!.6cd
FDEstuO %jhq;r!.6cdFDEvtuO ()0*jhw )x ) 01*r!.6c
d12DEGHIJ ,567O $)0*jhw )x ) 01*r!.6cd12DEGHLMKyz
LM{] ,557\
!"# !"#$%&

7|}~���� >?<@A;1>BC8<D?EF9@;� #$G!’��F��O ������b�

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2003 ��������

	���
��
 


�������� 

����
���
�� 

�� 1:1 � �! 

1:1 �"#
$%�

SPOT&’()�

SPOT&’���

TM &’���

1:10�"#
���

*+"
�� 

2004 �,1990 �������

1954 �,1976 �������

1930 �,1900 �������

&’)-�./0 

� #((#$%%H/%%I’�+,3412�����C�
JAKL(*((MN?1OE@P1:N89;1@O1QN8<K:NR<"R9F8<"?ST8<UA@<"UT8;A8E" A<O@9V8;A@<1:@EE?:;A@<1O9@V1*$&&1 ;@1/&&I

WIX



!"#!" # $ %

&’()* +,-./0123456789:;< =>?@AB7CD$%&#’"(E FG7H
IJKLMNO>HIPQRS9< LMHI7TUKVW 56* XY* Z[.\]^
_‘ab$%&#’’)’!(E Fc7LMNOdeHI56JKLM$%&#’*(W HIf"ghJKLM$%&# ’+(

‘E LMij< JKklmnoHIpqKVrpqstLM< 0uovwmnxy)
z]pq56< {|}~HIkl7’�� HIKV7�]< �HI��st�pq�
�.56�]7�n��� �HIpqKV7�]=>J�HI7XYst< ���\
]7(�� [spq7JK���J�HITUKV�V�]< ���P;�r�Y7
��$,’(#< -����

! -#".#$/,0# # # # # # # ## # .10
So�P :K�¡ " -#2< )� ! -#2.%&/,0#

¢�£¤HI;� )�YJK-�/Q¥¦��� 34%.’0#-# ,&
34!.’0#5#(

¦�6#%.’0#§i ’£¤HI;�< !.’0#R ’£¤HIT¨�Y< )R©ª< &RJK���
&«¬ ’),­q< &«®¯°�±KK²®34� ³ & 7#’89£< ¡j±K´µo¶�·
³ & : ’89£< °�±K¸o�¹º^»�²V< ®¼½¾«< ,-¿®À· ³ & ;#’89
£< )±KÁR34E ÂÃ< ¬Ä-HI;�º£q+ÅÆÇ7ÈÉ�< �DHIKV
+()7t2«ÆÇ< )¡j¬Ê�£¤HI"Ë>GÌÍ�RN· �DHIKV7+
()t2«�Î< )¡jHI"Ë;�7ÆÇ�>ÏÐÑT¨q7ÒÓRN$,’(E

2##’""Ô�YÕIf"ghpqÍÖJ�

!"# !"#$%&’()*+,
’%"" ÔYÕHIf";� 98"9# <=,< ,""2 ÔHIf";�� ’%"" Ô7 9*8** ×E

’""Ô�YÕHIf";� ’%%">,""2ÔÍÖØÙ< >¢Ô *8+%# <=,7ÚÛÍÖ< �Ü
�’%1">’%92Ô>¢Ô 18!"# <=,7ÚÛÍÖ< ÝÜ� ’%*!>’%%" Ô. ’%92>’%*! ÔJÞ
>¢Ô ,8,** ,8"%#<=,7ÚÛÍÖ< ÍÖÚÛØß7£à� ’%"">’%1"Ô>¢Ô "82’#<=,

7ÚÛÍÖ.± ,< ± 10� 5n± , =>�8< ¬ ’%%">,""2ÔÊà£qáâÇÚ��<
ãÞ� ,"""Ôäåæçèéêëì"í��7êë��rî-ïðñò7ÆÇóôHI
]ôt< õ£Z[ö÷‘ìøùú7ûÏüýþ�T7�&"ÑÿÑHI]< ÇÚ!H
I7ÍÖÚ2� ’%1">’%92ÔNO� ’%2+ÔÈ"#$FN�%ú&’�* (¤HIÏù
)*+< >,-HIRN7.ë.Ï/01êë¯(k��< 2÷ÏùÇ3!Sçèï4

± ,##’%""),""2ÔYÕIÍÖst;��]´5
?@48#,# #ABC#DECFG#HI#JBKF4LBMF#MENKF#COPKFGCG#KECK#LBKF4C# IEH=#’%""#DH#,""2

0

50

100

150

200

250

300

350

1900 1930 1954 1976 1990 2004
��

�
�
�
�

  (
km

2)
.<
=

, 0

+22



!"! "#$%& #$%&’()*+,-./012345678

9:;<=> ?@ABCDEF,-./0G34H ’$!()’$$%’IJKLMNOPQ;
RSH *+TUVF,WXYZ[F,> F,(\MOX]> LF,@^3_> ‘ab
FcGRSH ’$%%)’$*&’TdefGF,ghijk> ]l(Nm.n oBpq.n F
rstFu ( vcX]GF,_wxy
F,34z{|}H
!"# !"#$%&’()*

~� *n � ( ��> ’$&& ’(��
���GtFus��G��c��G
rF�XF,G��H ’$&&)’$*&’��
X@^��9:��BC����_�
Nm0.�tFu;rF�X��> 1
2\�� �¡�¢£ ’+,+-,*".> ;¤
¥¡�¦§X ’&&-/’0H ’$*&)’$!( ’F
,]l���G¨©csª«cGBC
DEG �¡�3¬> 12\�¢£
,1!(-+,2.> ;¤¥¡�¦§X ,,$-1’0H
’$!()’$+1’­®(\MOG=¬X]�
��¡�¯°> 12\��¥�¡�¢
£ /!+-,*2.> ;¤¥¡�¦§X 1&-(,0H

� *22’$&&),&&(’*+,34±²
345-2*2267829:0;8<<20=2>7?@5;7A@"A:B?@"8C9?@<40@"=:0."’$&&"D0",&&(

� (""’$&&E,&&(’*+,\�³¢¡�;´µ
345-"(""678"F4:8;D40@2?@F2F4<D?@;820=25:?G4DH2D:?@<=8:20=2

>7?@5;7A@2A:B?@2;8@D8:2=:0.2’$&&2D02,&&(

�¶
’$&&’F,-.
’$&&2E2’$*&’34

’$*&2E2’$!(’34
’$!(2E2’$+1’34

’$+12E2’$$&’34
’$$&2 2E2,&&(’34

/(!



!"#!" # $ %

$%&!’$%%"&’()*+,-./012345678679:./;<=>?@AB
CD EFGHI:.JK &!()$(#*D LM-NIOPQ &")++,R $%%"’-"".&S:./;
<45T@678U -./VWXYZ678U -[L-\/012345678BCD
]^_‘abcdeCf/gBhijkl/mn"8o8p(qD rstp(/uvD
p(GHI-.NIJK $"&%/+&#*D LM-NIOPQ $.(/+!,R
!"# !"#$%&’(%)

wxyz{|}~ !�^�p(��9k0/��S�D 7� 01!234#L 01"2#4#���
�/���D ����Q "/%((+D �m�����N�� $ 5#$/-+"$% 67-/"!(+D ‘��
������t�B�/��Lk0/�����;���D � �¡1p(uv��
¢£EFz¤¥¦��/yz§¨R ‘�©]^�/p(uvyzª�}~«¬D ­
$%&!’$%%"&®D £¯^°yzª�hi±²D ��p(I®uv/©³´��µ;D ¶
·�µ¸D ¹º�µ²R » $%%"&p(yzª�¼½�¾¿ $%%"&’(7ÀÁÂÃQ
)D £¯^°ÁuvQ)R ’(Ä@9Å$45/;s7ÀÆ’(Ç¤ÈÉÊË/ÌÍD
¢H’(hÎ¾¢HI�SyÏ/o87ÀD »;�7Ð/’(_‘/ÑÒÓÔÕ’(
lÖ©³´��±rD ’(z×ØÙØÚÛD ÜÝ’(/yzª��±r/Þß2à 8D
à !4R

�� 1900-1930� 1930-1954� 1954-1976� 1976-1990� 1990-2004� 
�����	(OD) (m) 1727.23 2654.72 857.23 768.18 1079.37 

��
���(OO) (°) 100.81 229.61 60.42 70.33 148.36 
��
� WN WS EN WS ES  

* $ $%&&’(&&!+,-"./0123456
)*+, $ )-. /01.23045 *5/ /063*52. 47 81*903: 31*567.1 47 ;-*582-<5 <1+*5 2.53.1 714= $%&& 34 (&&!

1.08

1.10

1.12

1.14

1.16

1.18

1.20

1.22

1.24

1.26

1900 1930 1954 1976 1990 2004
��

�
�
�
�

à !##$%""’-"".&yzª�/áq��
9:1/#!##;<=#><?@1=7,A7AB?>3?07 :@C=D7AB,*7$%""7 3,7-"".

à 87701E234L 01FG34/��
9:1/7877;<=7B=0?3:,@7,A7 01E2347?@C701F234

* ( $%&&’(&&!+7"89:;<=,>?@A&BC
)*+, ( )-. 71*23*> 1.>*3045 47 <1+*5 ./8.?6 *1.* ’ @.10=.3.1 714= $%&& 34 (&&!

y = 1.2301x

+ 2.0683
R2 = 0.9883

6

7

7

8

8

9

9

3.8 4.0 4.2 4.4 4.6 4.8 5.0 5.2 5.4

lgP(t )

lg
A

(t
)

lgA(t )

����

�� 1900� 1930� 1954� 1976� 1990� 2004� 

A (m�) 5052941.52 17356411.60 103735588.12 149687701.45 181440584.00 291927808.97 

P (m) 26953.29 58645.99 240473.62 355839.35 391440.37 779974.84 

LgA (t) 6.70 7.24 8.02 8.18 8.26 8.47 

LgP (t) 3.83 4.17 4.78 4.95 4.99 5.29 

���� (D) 1.142 1.151 1.192 1.211 1.209 1.250  

(.!



!"! "#$%& #$%&’()*+,-./012345678

!’"(&&’)9,-./012345678

!"# !" $%&#$%&’()*
:;*+, (&&’)9,<=>

?@ABCDE F ($&& ’G )*! H
CIJ +&&, ’G )(% H?E ?@K
LM -./!. NO *+,?@GKL
($,- ’(PQRSTUVW%.G
XYE Z[?\]W^\_‘a(
bcd.eG=f?@GghO i
j?@klGKmn ijopQq
rstuvwG=f?@xyz{
]9,n |e9,}~w=>?@
<=}S ($,- ’�?@K*GQ
R��O :; (%% ’G?@���
�CD� m+,?@�D�����
����� ! 0’(1’ 2’+.("-+/-+)� ��
���� %/$.3-4� .5O
!’( +,%-./0123’(

)*
� ($%% ’?�9,��S

(,,/).’ 6+� J ($)& ’TUZ�G
]‘b��>GCI� ?�0.�
���� TU ($,- ’iY���
�Y� 9,?@ ¡��� ?�0
.���D¢£¤¥� ($,-’�¦
ix§oprstu¨©Sª«¬­(�� ®�>¯°CI� 9,}±²¯°³´� 9
,?@µlKLvw?�9,-./0��¶·��O J +&&,’9,?�0.��¸J
$,/(.76+4� -5O �¹� 9,-.º»¼½Z¾¡¿E À9,\_�6yÁbLÂ9,-
./0GÃÄÅÆ6<ÇÈRO
!’) +,./4%&567!)*

:; (%%’)G9,-.É?@����CD� m+9,-.É?@ÊËÌ��Í
Î� ����� 8’ 0’ 2+12%!9+’ :’ #,+/.$9’ :’ +1:%3� ������ %/$$+.O ;<=>??7 @/A/Å
BC=D<?<EF87G/H>E7 I($!35J++KÏÐÑÒyÓÔ]9,-.É?@��ÕÖ×� ØÙ9,�A
ÚÛ��ÜvM9,-.É?@�DÝlKmzÞO ADCL<=DE GCC/7M7 4#$-$5J+)KE ßàá
4#$$$5J+,NO+!KE câã 4($$!57%\âäÀåzÞ\_æçO m+9,-.É?@�����
�� 8707 +.)/,-9%/$!$E ������ %/$$(.4� $5O è�� $ CDE 9,ÝlÐm��é
êE ($)%’n ($!,’n ($.3’n +%%,’9,-.É?@ÝlKmG�ÙëyìíîïE
ðñ;ò (%%’)9,tuÅyÁóôõ�6GDöJ+!KO F÷øGùúûüE m+ ($%%
’ý�þiG‘a� ($)%’ZÿþiQq‘a� Z!xyz‘] 4($,,’Z!" (P,57Å
#$G%&Ì¬Cvw9,’(CIO ¨©S ($,-’iY����Y� 9,?@ ¡)
*J(./. H?� +S9,0.��ô,G-./� 9,-./0012� 345DM
6197 GDö� 8­�9,tuÅCI¶·ä]9y� 9,yÁýJ:;� 9,-.É
?@CI<��6}O F=’>ú¢÷r?@Y.?AtopÅopQqrstuBx

y = 1E-271x������
R� = 0.9768

0
50

100
150
200
250
300
350
400

1850 1900 1950 2000 2050
��

�
�

(�
�

)

����

�	
�

� .77($&&2+&&,’m+,?@,}¤¥
QRS/7.77TUC7D=CEV7>F7W=X<E7Y>YW?<DR>E7ZU<ESC"F=>6"($&&"D>"+&&,

� -""($&&[+&&,’m+?�9,0.��,}¤¥
QRS\"-""TUC"ZU<ESC">F"W=X<E"<=C<"YC="Z<YRD<"F=>6"($&&"D>"+&&,

0

50

100

150

200

1900 1930 1954 1976 1990 2004

��

�
�
�
�

  (
m

2)
]6

+ ^

-,.



!"#!" # $ %

&’()*+,-./"012345+6789:;<=> ?@+, $""AB-.C
<DEF-.GHIJKLMNOPQ#*RST
!"# !"#$%&’()*+,-./012

U $%""AVB> +,-.12WA5X> -./"YZP[\]T ^_‘ab*c
def*ghijklmnol*fpqr12*5Xst-./"YZ*\]u ^_
vwxlfpmyzi{|}*fpqrxlm{|}12*fpst-.~��\]T
�AB��*�4fpst���r12*5X> �L1�����P[*�{���
������{*��X4��"��f*~E> �-.Z"��P[\]&’"(T

!## #��mp�

)$*+I ,-.* ¡¢£¤ /0¥ .12/¦§¨©> "ª«¥ JK"«i¬­¨©wG
+,$""AB-./"YZ<=DE> �®-.\]*¯°±²T $%""A+,-./"
��34"3+56’> ’""7A-./"��³ $%""A* 38488´T

9’*#+, $""AB-.¬­\]DEµR¶· $%%":’""7A¸¹º»¼½xl¾"i
*¿À\]4ÁÂ�> ÃÄ³ $%;":$%37AÅÆaÇÈÉÊËÌÍÎÏ�¥ ÐM-.G
HÑÒÓ> ghGHXÔ��»ÕÖ×ØÙm�f> Ú~�ghÛÜ*-./"YZ*\
]T $%37:$%%"A^_v�xnlÝÞmßà+,Åáâ-.<¶��ã-.> -.Vw
xl¶Ê> �-.~ä\GT $%"":$%;"AÅÆåL*-.=��æç> Ê�Vno"¥
ègéê"¥ -ëìí-îïðñ¶Ê-.GHst-.\]4ÁÂòT

9;*#YZ¬­wóôõ67¥ öª67�-.\]~ä¬­ö÷µ@> $%%"A‘-.
Ê�øù¼úø\]> $%%":’""7A-.¸{ûñ�f¥ üýli*¿ÀÊ�ø»þúø
\]T ÿ $%8!:$%%"A!-.ø!\]*P:;EÁW"�{> #$ã%çT $%8!:$%%"
AV¯&ñ’(¶Ê> Ã)L*V¯&ñ\]¶ÊT

97*#kD-./"012345+67ö÷+,. $""AB-./"YZ\]*¬­
<=+,-m12<=.­*/0> $%"":’""7A125X <8438´> 11-.Z"��
OW"23*45> -./"YZ��m126RÐÄ78Q9Ü> :;A<Á=J�
>?�">@G&’m&’ÊË��GHA�&’()*+,-./" =12345+6
789:;<=> -.34�+/0BC> ?@+, $""AB-.C<DEF-.GH
IJKLMNOPQ#*RST

« %##$%"":’""7A+,./"0125+45
>?@4+%+ +/AB+CDBEF+GH+IAJE@KALE+LDMJE+NJEF=OGOLNJC?GE#?EKDBJPB#HDG6#$%""#CG#’""7

y = -2E-05x�
+ 142.79x + 2E+06

R� = 0.9927

0

50

100

150

200

250

300

350

0 50 100 150 200 250 300 350

������� (��)

�
�
	


�
�

  (
km

2)

����	

����

95
6

’ *

<7<



!"! "#$%& #$%&’()*+,-./012345678

’!()9#:;<=>*+, *&&’)?,-./01256@AB CDEFG *&&’
HIJK?,12LMNOPQ(RST5UB LVWXYT5TZ[\?,NO]^B
?,NO_‘Zabcdefghi(jk@AB lmno(pqr

!"#$ !"#$#%#&’#()
+*,) -./.0) 12) 34566789" :;) <0/785=795>8) ?0.6640.) 78@) A>@.B58C) >D) 40/78) C0>E9FG) .H7A?B.) >D) 9F.) I4856) A.90>?>B5978) 70.7J)

K.A>9.)L.8658C)>D)M8N50>8A.892)O%%P2)QRG)PS#TP!OJ
+O,)U70958)V.0>B@2)W>7F)1)X>B@69.582)Y.59F)1)1B70Z.J)IF.)6?795>9.A?>07B) D>0A)>D)40/78)C0>E9FG)A.7640.A.892) 787B[656) 78@)

A>@.B58CJ)K.A>9.)L.8658C)>D)M8N50>8A.892)O%%P2)QRG)OQRTP%OJ
+P,) \.]57>) -78C2) ^586F.8C" _F78C;" :" @[87A5‘" A>@.B58C" 7??0>7‘F" 9>" 65A4B7958C" 6>‘5>.‘>8>A5‘" .DD.‘96" >8" B78@6‘7?."

‘F78C.6;"M‘>B>C5‘7B"U>@.B58Ca"O&&*a"*S&G"*S*b*RO;
+S," c>48D>40" :a" d7A/58" M;" V>E" N7B47/B." 56" 0.A>9.B[" 6.86.@" 58D>0A795>8e" IF." ‘76." >D" 90>?5‘7B" @.D>0.69795>8" A>@.BB58C;"

L?7‘."3>B5‘[a"*$$$a"*!fP(G)*S$b*!Q;
+!,) g7B.) h) Va) L>49FE>09F) ia) jkW.5BB" K" h" .9" 7B;" L5A4B7958C" 6?7957B" ?799.086" >D" B78@" 46." ‘F78C.6" 58" K>8@>857a" c07=5B;"

d.‘940.6">8"U79F.A795‘6"58"9F."d5D."L‘5.8‘.6a"*$$Pa"OPG"O$b!!;
+R," d>N.B78@" I" Ka" U.0‘F789" l" -a" jF.8" g" j" .9" 7B;" g.N.B>?A.89" >D" 7" B78@" ‘B>6.0" ‘F707‘9.05695‘6" @797/76." D>0" 9F."

‘>89.0A58>46"<L;"3F>9>C07AA.905‘"M8C58..058C"78@"K.A>9."L.8658Ca"*$$*a"!mG"*S!Pb*SRP;
+m," K>A.0>" Va" nFB) Ua) K5N.07) :) .9) 7B;) K7?5@) 40/78) C0>E9Fa) B78@) 46.) ‘F78C.6) 78@) 750) ?>BB495>8) 58) L78957C>a) 1F5B5;)

:9A>6?F.05‘)M8N50>8A.89a)*$$$a)PPG)S&P$bS&Sm;
+Q,)I>E86F.8@) l)Ka) l4695‘.)1a)d5)-).9) 7B;)XB>/7B) B78@)‘>N.0) ‘B7665D5‘795>8)/[) 0.A>9.) 6.8658C)?0.6.89) ‘7?7/5B595.6) 78@) D4940.)

?>665/5B595.6;)K.A>9.)L.8658C)>D)M8N50>8A.89a)*$$*a)P!G)OSPbP!!;
+$,) _F7>) 358Ca) i.8C) ^4.=F5;) i07‘97B) 787B[656) >D) 40/78) 6[69.A) 6?7957B) ‘F707‘9.05695‘6) /76.@) >8) 0.A>9.) 6.8658C) 78@) XnL;)

L‘5.8957)X.>C07?F5‘7)L585‘7a)O&&Pa)OPfR(G)mO*bmOm;) +sta)uvw;)x>yz{ XnL|}_?~��12��_7�
78;).6�va)O&&Pa)OPfR(G)mO*bmOm;,

+*&,) -4) c58Ca) X.) _F7>?78;) i07‘97B) 9F.>0[) 78@) 7??B[58C) 58) C.>C07?F5‘7B) 6‘5.8‘.) 0.6.70‘F;) X.>C07?F[) 78@) I.0059>057B)
K.6.70‘Fa)O&&Oa)*QfP(G)OPbOR;)+��a)���;)7�6�K.6���v@A=_d0;).6v{�-@Aa)O&&Oa)*Q
fP(G)OPbOR;,

+**,) d54) l56F.8Ca) 1F.8) \78C478C;) i07‘97B) 694@5.6) >D) 40/78) C.>C07?F[) 58) 9F.) ?769) 78@) D4940.;) L‘5.8957) X.>C07?F5‘7) L585‘7a)
O&&&a)O&fO(G)*RRb*m*;)+��‘a)���;)?,.67�@A_��{��;).6�va)O&&&a)O&fO(G)*RRb*m*;,

+*O,):0B58CF746)L;)i07‘97B6) 97Z.)7)‘.8907B)?7B‘.;)X.>C07D56Z7):887B.0a)*$Q!a)RmcfO(G)QPbQQ;
+*P,)c799[)Ua)d>8CB.[)3;)i07‘97B)1595.6G):)X.>A.90[)>D)i>0A)78@)i48‘95>8;):‘7@.A5‘)30.66a*$$S;
+*S,)i078ZF746.0)3;)d7)D07‘97B59e)g.6)6904‘940.6)40/758.6;)M‘>8>A5‘6a)*$$S;
+*!,)c.8C45C45)da)g7>4@)U;)n6) 9F.)64/40/78)075BE7[)6[69.A)7)D07‘97Be)X.>C07?F5‘7B):87B[656a)*$$*a)OPfS(G)PRObPRQ;
+*R,)-F59.)Ka)M8C.B.8)X;)1.BB4B70) 749>A797) 78@) D07‘97B) 40/78) D>0AG) 7) ‘.BB4B70)A>@.B58C) 7??0>7‘F) 9>) 9F.) .N>B495>8)>D) 40/78)

B78@)46.)?799.086;)M8N50>8A.89)78@)3B78858C):a)*$$Pa)O!G)**m!b**$$;
+*m,) 1F.8) \>8Ca) :5) W786F78;) i07‘97B) 694@5.6) >D) 40/78) 6904‘940.;) X.>C07?F[) 78@) I.0059>057B) K.6.70‘Fa) *$$Sa) *&fS(G) P!bS*;)

+��a)���;)?,LM_7�@A;).6v{�-@Aa)*$$Sa)*&fS(G)P!bS*;,
+*Q,) I578)X478Co58a) d54) l5[478a) _F78C)_.8CH578C;)g[87A5‘) ‘F78C.) >D) B78@) 46.) 6904‘940.) 58) V75Z>4) /[) 0.A>9.) 6.8658C) 78@)

XnL;)F99?GppEEE;‘056?;846;.@4;6Cp70‘6O&&*p?@DpPOR9578;?@D;
+*$,) _F78C) LF4]58Ca) _F78C) l48[78a) d5) i78C;) h.‘9>0) 787B[656) 9F.>0[) >8) B78@6‘7?.) ?799.08) 58) L78o578C) ?B758) A706Fa) 1F587;)

-.9B78@)L‘5.8‘.a)O&&Sa)$fP(G)*R*b*m&;
+O&,)-4)V>8C78a) l578C) l578o48a) _F>4) l5.) .9) 7B;) g[87A5‘6) >D) 40/78) .H?7865>8) 58) ^5q78" ‘59[" 4658C" B78@679" IUpMIUr" @797;"

:‘97"X.>C07?F5‘7"L585‘7a"O&&!a"R&f*(G"*SPb*S$;" +���a"���a" ¡ %;"¢�?,34RST£78;".6v¤a"
O&&!a"R&f*(G"*SPb*S$;,

+O*,"-78C"s58C;":"]478959795N." 694@[">8" 9F." ‘F78C.">D" 40/78" 6904‘940." /76.@">8"I75[478" ‘59[;"M‘>8>A5‘"X.>C07?F[a" O&&Oa"
OOfP(G"PP$bPS*;"+¥¦;"?,�Z12NO§¨@A©ª;"«¬.6a"O&&Oa"OOfP(G"PP$bPS*;,

+OO," W70>BB" K" La" c.097B78DD[" d" h>8;" IF." ?058‘5?B." >D" 7BB>A.90[" 58" /5>B>C[" 78@" 9F." 6>‘57B" 6‘5.8‘.6;" X.8.07B" L[69.A"
\.70/>>Za"*$!Ra"*&G"mRbQ$;

+OP,"d.."\;":8"7BB>A.905‘"787B[656">D" 9F."<L"40/78"6[69.AG"*$R&bQ&;"M8N50>8A.89"78@"3B78858C":a"*$Q$a"O*fS(G"SRPbSmR;
+OS," 1F.8"\78C478Ca" ^4"s54F>8C;" L94@5.6" >8" 9F." D07‘97B" C.>A.905‘" A>@.B" >D" 7BB>A.905‘" C0>E9F" 0.B795>86F5?6" /.9E..8" 70.7"

78@"?>?4B795>8">D"40/78" 6[69.A6;" l>4087B">D"^58[78C"I.7‘F.06"1>BB.C." f879407B" 6‘5.8‘." .@595>8(a" *$$$a" *OfS(G" *$QbO&P;"
+���a"­®¯;"°±?,²³ bh´µ¶‘·p�_7�¸¹[º;"�»¼½v¾v¤fY¿�vÀ(a"*$$$a" *O

QS$



!"#!" # $ %

$%&’#()*+,"-./
0,1/# 234#5367849:; <8=6# >9674967:; ?896; @=3AB67.; C8=; DE9FG9H; D=9G4E=I; BD; G8=; G=JKBE9H; 96A; IK9G39H; E=H9G3B6I83KI; L=GM==6;

9E=9; 96A; KBK4H9G3B6; BD; 4EL96; INIG=JI# BD# O=696# KEBP36F=.# QB4E69H# BD# R36N967# C=9F8=EI# <BHH=7=# ST9G4E9H# ?F3=6F=#
UA3G3B6&:#())):#(,S,&’#,"%+,").# 0&’(:#)*+:#,-..#/012345 +6789:;<=>?@.#ABCD$
E$%SFGH$I&:#())):#(,S,&’#,"%+,")./

!"#$%&’& () *+,-" .-"/ *0’$’1-0’(" 23-0’-$ 453-"&’(" 6789-"’&:
’" ;9-"<89=" ;’0% &’"87 >?@@

VWXTY#@=6843:# #ZOXTY#?84M=6:##ZOXTY#>967[8=6:# #?OUTY#>96
S(.#!"# $%&’"#()’ *+)’,’-’. %/ 0.%1&23"4 (+5 61&,7-8’-&(8 97%8%14:#:6;:#:"<+17"-+ (-""(,:#:",+<\

,.#0&<5-<’. ;7"%%8 %/ :",+.). 67<5.=4 %/ ;7,.+7.):#>.,?,+1 ("""-):#:",+<\
-.#@". 0.%1&<3",7 ;7,.+7. *+)’,’-’. %/ *++.& A%+1%8,2+ B%&=28 C+,D.&),’4:#E-""%’ "("",,:#:",+2&

A,&0+-80B C83I# K9K=E# =]GE9FG=A# 4EL96# LB46A9EN # 36DBEJ9G3B6# 36# I3]# K=E3BAI# BD# ()"":# ()-":#
()1%:# ()^!:; ())"; 96A; ,""%; LN; 36G=7E9G367; C5; 96A; ?_‘C; 3J97=I:; E=H3=D; J9KI:; 83IGBEN; J9KI;
96A; BG8=E; IK9G39H; A9G9; BD; G8=; H9IG; (""; N=9EI.; a9I=A; B6; IK9G39H; F=6G=E; BD; 7E9P3GN; GE96ID=E;JBA=H:;
DE9FG9H; JBA=H; 96A; 4EL96; H96A+KBK4H9G3B6; A3DD=E=6G; IK==A; E3I367; JBA=H:; 4EL96; H96A; 4G3H3[9G3B6;
IK9G39H; =]K96I3B6; KEBF=II; 96A; 3GI; J=F8963IJ; DBE; (""; N=9EI.; C8=; E=I=9EF8; E=I4HGI; I8BM; G89G;
<8967F846; 4EL96; H96A; 9E=9;M9I; 1."1; bJ,; 36; ()""; 96A; =]K96A=A; 1!.^^; G3J=I; BD; 3GI; 9E=9; DEBJ;
()""; GB;,""%.;<8967F846;4EL96; H96A;9E=9;=]K96I3B6; 3I; G8=;c43Fb=IG; DEBJ;())"; GB;,""%;M3G8;9;
IK==A; BD; ^.*); bJ,; 96649HHN.;C8=6; G8=; =]K96I3B6; IK==A;M9I; -.!"; bJ,; =P=EN; N=9E; DEBJ; ()-"; GB;
()1%.;C8=; IHBM=IG; K=E3BA;M9I; DEBJ;()""; GB;()-";M3G8; 9; IK==A;BD;".%(;bJ,.;<8967F846;4EL96;
H96A; 4G3H3[9G3B6; DE9FG9H; F89E9FG=E; L=F9J=; JBE=; 96A; JBE=; FBJKH3F9G=A; M3G8; =A7=; L=367; D3HH=A;
JBIGHN; DEBJ; ()^!; GB; ())".; d4E367; BG8=E; K=E3BAI; BD; G3J=; 4EL96; H96A; 4G3H3[9G3B6; J936HN;
=]K96A=A; 9HB67; =A7=; 9E=9.; <8967F846; 4EL96; KBK4H9G3B6; 36FE=9I=A; *^.1^; G3J=I; DEBJ; ()""; GB;
,""%.; C8=6; K=E; F9K3G9; 9P93H9LH=; 4EL96; H96A; 9E=9; 7E9A49HHN; E=A4F=A; DEBJ; ()""; GB; ,""%.; a9I=A;
B6; 4EL96; H96A; 96A; KBK4H9G3B6; A3DD=E=6G; IK==A; E3I367; JBA=H:; G8=; E=H9G3B6I83K; L=GM==6;
<8967F846; 4EL96; H96A; 96A; KBK4H9G3B6; M9I; 969HN[=A.; C8=; E=I4HG; 36A3F9G=A; G89G; <8967F846;
4EL96; H96A;96A;KBK4H9G3B6;A3DD=E=6G; IK==A; E3I367;JBA=HI;F8967=; 3EE=74H9EHN;L=F94I=;<8967F846;
4EL96; A=P=HBKJ=6G; 96A; FB6IGE4FG3B6; M9I; 9DD=FG=A; LN; Q9K96=I=; 96A; e4II39; =JK3E=; 36P9I3B6I;
L=DBE=;()%*.
C7% D(+/&B 4EL96;H96A\;IK9G39H;=]K96I3B6\;KBK4H9G3B6\;("";N=9EI\;<8967F846

*1"


