
i)~;**;1*='.~ 

(~h~K : ~~~.~:1~ ~1~ EEI d#i. ~hki) 

e 

~,:~~ 

~~~ 

t, 

W 
, ~ 
~~.~ 

H<(~h~~.*__ ~~~ 

 

~~;~j ~~'~~~ti{~{:Pt;i;t~~~Ji{~~~~j~~i$'v;_:;~~_' :~~~~~' ' ~~ r' :::i'~~~'~~:~i~}~;~~:~:i~~ 

~'~~~~~'4'~';' ;~iii~~~;{~'~~~9~~~~' ~~i~~f~ h'i ~;i 

:t~#~;J ~~~'~ ' 1~~~'~~~ ~ 1::~~~ ~i "':'~;~~'~'~~ 
:~~~'~*'r!s:~~~1'~~~'_1 ';~~~~:1~~~'~ I ; ; ~ T~::~~~~~:~ ;. : ~~ 

'f~~~t; 

{::1~"e:i~ ~' 

~~ _'t:~~/"'~1?_~ 5 ~;' ~l~~~1~;'ts~~~L' -
':;t:Li~'~:~~:~~~~~i'~' ~ ~~ ~~'~'~~'~f;~:r': ~'~i-!t *~'~~ ~~~~}~-~* 

1;~F~: ~f- ~: j'~'~~~~'~~':c~S~~~~R ~ '~~H:~~~~: ~~'~~~~ ~~il~~:~ ;~~:'i; ~~i~~~i ~ ' ~~:~~~~~;~'~~]~ *~:~1:~~;~?~' 

li t~#~~ti;~~;~~~~~!~{~ ~~'t~'~' _ 1;;'~~~:~~':' i ~;i'~~'i ~~ '~ ~{ :~~~; 'L~~: J'{ 

~~l' ' L ' :f~f~'~ t 
;T~~f~~lL~~ j~'~:~~}1 -' ~;~ ~:~?' ~~;'tit~~ ~- t~:'~~~'~~ ~~ ~~~:~~~~'~ ~~:~' ;~' ~~:~~~;;~~i'~fl~ 

:' ~'~~~:ii;'tt :~~ 

~! ~~'~ ' ~ s~;;;~;~;_~';': '~~;1~~ ~~~~ h~F~~~~ ' '~~~ '-~'} L 
*" "'~ 1 ~~~ ~~;~1"~::. f': 

~:~~'~~~~~~s;S'I r; ' # Y :'~:~~~F"iiiS~~': :: ;f~~ 

_F~;~~/"~~~i~ ' ~~~'~;~~i~~ ' ' t'{~ii~~~~::~::L :;~~~1 ~_~l~~~ii'i~~ " ~';;1e~~{~i~P'~~~ f'~~;~~L[~:: '~i~~~'~'~~ 
~ ht I ~~:~~'i~~~~~~~~:~F~I : tt~~: ~~~~~~~~~~~{'~' ~' :~:~~i~:4~~~~~~#~ 1'~~:~~~T-J~'~~{ ~t 

F + f~} *~s~~~~~~:~~~:~~+t"I'~' t:" ~~~l~ 

:;-I~~~: ~;~~!~~~:~~~"f' ~$'~~~ ~ "t ~~'a~i"T12~:~i 
~~~~~ ~ ~~~::~s~;~:'1~ '~'f~1'~'~~ ~:1 ff':{~ ^r~'fl~~~~~~'"~;~;~~~~s ;::~;~~{~~~~~:~~~;i~~i{~~~"~;p~:~~;'{~;~t;~{~:ii~': ~~~'_'L ~~#~T i;~{~s : i 

J'~'1;~i~' : 

~~; ~; ~~~:~ ~~'s 

~~~~~ ~ 

: 'L~T~~';"~~~~~'~~ '~~~t~ ~:~_~~~;b: ~'f~~~h~{~ *~~~:~~~'t~:~f ~:f~~ :~ {T ~'~~~iP~{ ~ ;")~~:~l~~~ ~"' 

' : 1~~'~~i~_;;~:~{~~~i 

~ ~~ ~:~~!~~~~~j~:f~'~~i[-~ " ~ ~~';' ~~' ~ t~-" L ~:~~i~ i I i'~~~ ~~~ ~~ I ~ i~ ~~~~~~~ ~~: ~t'~~{i ~r~*L~~~::~~: ~l~'~J~' ':_ ~ ~l~l~1'~~ ~~~~~f'~~ 

~ " T~ ~- - ~ ~:~i:~;~~"I~~~1~~:~~ '~ ':~~ h'~"Y~ ' :1~iT ' ~ - ~ - ~ ~. 
(# ' -~:i'~ ~ ~s:~ 1~:~~~ '~~~' ~d" '} ::~r-: (L~~t :~~~*~~~~~' } '~ ~ :'~" ! ~~~~' ~ " "~'s:~ '~~ ' i ~~~~~~ ':r r~~ 

h _ " " "' ~~~: ~ - - p~~ ~: . . ~- - - ~ ~ - -~ - -1' - ' - ~ ' - ' . . . ~~ -~~~~: ~' _ f '"'~ ~~ s ' ' ' ' ~~~l 
~~"--'~ ~~~ ~ I i~ ~~ll~;~~"'~ '1~~'~;1'~'~tt'~~f '~~T:~F~"~: ~ 'f~ t ' ~;~ ~~ ~i ~~~' !"~ '~~~ i~~ ~?~L~i~~;. ~t~{~~ 

~~ _ ~F ~~'~ ~' t"~t:'~~ 'f:"~ ~ '~'~~~:'; : : t~~t '1~ ~~'-'~t~: *~~ i"~ - ~~~~~~-~ ~~; '~~~ ~: - - ' I - ' 
Y '~''~~~~~ 

~ ~_~s'~i' '~:~i ~~ ~ sfT1 J~ '- ~ ' ' -T ~ x-~ ~ ' ' x T~~~~ ' ' ~T~T ss : ~ ~;~l _It t})'~~tT~t~'~:s ~~~ Ls ~~~~~ : ~I~ hss~ ':;)~ " ~~ 's ft~ ~i" ~T~~~~'h"~~~: ~~' -~fi ~ ~l~l- ~~ ~Tti'~:: ~~~~L~ ~~~~'~ _~ J ;$~~~ ~~;~~~t' ~ ~~ J:s-~~ ' ~s'i~i{~~s~;~i~~' t'~' ~~~ '; I~ ~Y ' ~ - #il ~ ~~- ~ 

T-~:~ __ _ ;:~~~~~~~~!_ t' ~ _ ~;' 
~ ~t t~R; ~- i ~~; ~ ~ ~~~:~~!';~~;' ~~~'~i;~;'~ s~l ~~':;;~~~ r!~'?~ ~!i~ ;:~~~L~~ :~ s~T~~ ~"~i~~~ ~ ~~F~~~~'~~~r ~w~ :~ ~ :' ~t~~L~l~ L ' 

s ~~~~~~ _. _ ,_ _ _ ~F _ :~ {~~~ ~~~~~4 ~;r~; '-~~ '~ ' _ _ . ~ - Ll I ~ ~ '~ ~~ T - v ~' "" -~ :~' *~~~ e f' ~ ~ ~ ~; ~~"~s;~ _ I _ 11 L - ~ ~T ~ '- ~ ~~ ~~ _ " i ' '~;'~~EF'-~~~:~~~~~~~;~'~ :~sf :~ - T;~~~t-' ~ :' ~ ~ ~ ~}~' )~h ' s '~~~TI "~L ~~~~~" ~~~~;;~' ' ~ :' ~~sH~"F"~~' ' i ~l ~l~l' ~~TI ~l ~' '1~~~'~ I ~ ~~'~ 

~{ ::T~~ ~t~is:i~t~j ~~ :~ ~ _ ~'f'~'i'~L1~ '~{~{~~'~~:~i~~~~!L ~~l~;~' ~?~~L~: ' ' " ~~I~ ~~1~ . '_~: _ _" ~ ' _~~~ ~~' _ ~ifL I -~ Is _ ' ;4 ~ L# :f ~: ~~;~{~~~~ t ~ L ~~l:~hli~_~ T ~~~'~~' TT:~ ~?t ' ~~ ~~ ~[i~~~s! ~ ~T - '~~'~+' ~'~~~~ ~; ~ ~' ' ~ ~~ ~t :~h+* ~ - ~~ s~ ;;~k " tJ"$' ?~ ~'~ ~ "~~~ 

' - ~ - ~ ~:~ ~~ ' - '~~ '~~' -~t~t '~~'l~~ ~~;T "~ ~i~ '~ ~ s _'~:11~T r '~ ~~ rlL~~!~'~ ~~:~~; ~ _ {~- ~ 'f -: -' ~~ ~~'?' : ~ ~ :4~l~ _ - - - -~ ~~~~ - ~ - ~ t- - - ~' ' ~"'~' ~ tt = L ~ -- ~~ I~ ~'1 - :~~;~:~~ ;i~"~ ~F~;:;l~s ' ~ ~~'~{ ' ~ ~ '~~4 h~~'I ~~~ '~: :~ ~T~:r'~~ ~~~~i~;~~~ ~iL1;'t~1lie' 't;;~x '~~'~~ ~~ " '~' " s~~ ~ ~' 
"'~ ~:~~' ~ ~ $ F L~f$~l ~~ R~ rdj ~~'~T ~ :R t~ s'~L ~~; ~' -~~ '--' ~ s ~ ~r ~~: ' ~ t ' L :~ ~ '~ "it ~T - ~:~~;'~ ~~ 1~)~'"~~~~-- ~"~~ ~~~ ~ ' : ~:x ~L{! ~~~~ ~'~#~ 

# '1's- -*~T ~ - ' I :tL ~~~ '~~ _~t~~~": ~i :~T~iT ~:~s~ :~~~~!~~'-i~~~ :~-L '~;il; * ~~ i"~ *~i~~ h!'~ ~'*:=~ 1' '~":~ 'T~~ ~h ~~ :" ' ~ ' '~~' ~~ ~_ L' t: ~ ~ ~1~i ~l' ~-'s~..~,r~T~l ~ ~ ~ :~' ~~ :~~Tfh-* -~fr 't~i?a~~~ ~ ~-i ~- ':* ? ~ T ~ ~~ 

~ :':~:~~'*" ~ ::" ' '~ ~: ~~~~~~ '~~ i :~; ~ ' ~r-_r _:':- ~~~:':' ' I~"~: ~ ~ 

^ - + - b ~ . ~~ ~ 
~ ~;__ ~~;;1~~i~ ~~'~ f~~;T 

t~~~'1~ ~~~~{i~{;:i}:; ~~~~~~i?~/*'"~~ *1'~ ; 

~~~~~~~i~ 
~~:~~~;t~~;~+~'i~~~'~' ~i~*~: "~~{ ~ ii' ~j~"~~'~"!~i~:~~~'~~' ; ';~1 ~~; * ~~ 

_ ~ _~, ~ ~~ -~; - ,-T' ~ ~~:;~": ~ ~ ~~h~:1~ ~:T _ ~~i_ '1h~; ~' ' ; ^ ~' _ ~ ~ ~'~ t~~} ;1: ~; ~~" {~{~k~~~~' ~~ ~:;{;::i~~" ~i' ' ~ : ' 

- ' ~ ' ~ ^ ' . L ' ' . ' rl#~;i:;;ii;:~SS:,;Y{ - , ･ - ~~~'~}~~~ ~~i 
~~~~~i'~ 

, _ ~~~ ~ ~~ 
S ~~' 

~ ~' ~'~ ~; " .~h~' ' -~' 4~' - - '~~~ ~ ~i~~:(~;~;~~~~~;.i~;~~~~~:~~T:~~ii ~~ ~!' ~ - I ~' 
~l~'t~~~J~~~h~'~~L;"_~1~L:'~f:' 'i~}~t~~: ~~'~~'~' ~ ~ ~ ~~~~~;2~~~~"~~sI~~ ' i~~ *~~ t' ~ ~l i-11 :~'~~' 'il~-f'~~~ F~~" ~ ~1 F'*~; i~ ~~'~h~ ~1~"" ~ ~ ~~ { 

~i 
' '~~t~ft~ ~; ~~ ~i '~1 {i~~~{~~"~::t ~~ :';i{:; _1ji;~ i;:: ~i;~j{.1; : " " ' } {'j{.{i,c ~f." ~x +~ iii;~{ ~i":1~i~T'~;: j t~~~ ~ }' ~ i: ~ :: ~'~~i ~~: :' :(~~{{~ ~:~~~~ :i 

.} 

~ :SS~~#~~: 
~i 

~ ;~L #~i 

s ~~; ~~ ~~~~ ~ ~ 
I{{~~ _ _ }! - ~st - ~ ~~~_L L~;~:;{~jiiif:~'t t" ' : " = _ t f~':i~~;? ,. 

~ ~{ , . ,~ ~ti _ I~~{ ~~'1. _ ,T_ !~ # ~1 ;~~i~j _ , S ~~~ ~~~ h ~~~ ~~~i 'h?~ : ~~ ' - L: 't' tl~~hl'"ti{~';~~;'~:~~~~~{~~{~~~~f~"';:~~~"{~{~~~~~;~{i Q' " ~(~ ~ 

~ :~~ ' ~'~ '~ ' ~ ~~~'~~!~~l~:~~'1;1~'~ '~;~;~t~T~;~~l'l~l;'~~~~~~;:i~'ii~~' ~:~~ ~~ ~~:~ ~~ : : ' i~~~~'~t: 

~:~~ '_:~~~ _ :i!~i:~~]:~:~{T L ~~~ " ~ 

_ __ ~~l ~ - ~r 

t t~1~~ ~:'~"~~~t~i-~1'~~~"I;~i~~~ 

':"~1~rT~'rTsis;'sl :' i9~~~~i~~~~~~~~:~~~'~~~?'~~L ~~:~:~ 

:~~;'f'~~~~'~~~~-~: i~~'~'t~ _';i~~' " 

' i~~'~ 11 

~t~~!-~~~#f~ 

[* ~~" * ~~ **~' '*= ~*;'~~l'~~**~*~~~=*{~'_=~ ~~'t;*~~' 

* ~=; '*'~*;* ~'~~; ~"~ *?~~~~t~~~ 

""= ~t~'~!"~=*='~";~~~'~','~ ~ ~ ~ =: 

=~ ~~'~=~~':~~'~~:~~ "~{*~i~* ' =~ *:='~i ' 

" S:~ =' 

. *~;.~ 

~{ 

･ :S ~I~I~1' 

~~.t ~ ~_*'S~h~ 

{~; 

･ :~ ･,~< 

~ 

{~~::{~;~ 

. t:~ 

~!~:~~L~ 
Le~~~~;;; 

L ' i ~'b'~!~r ' ~~~~:-~~~]J '~~~ ~' ~~~~ I~:'E~~T~t~~i~~-':':~~" ~1 ~~i~~~ ~~ ~l 'il '~s'$~;s~l':~'rs~~ ~ ~~ "~~~_~"ft~~i~~ - ~t ~~sL :~iLt I~ i 1 7i ~i ~' 1't~'~~ii'~~:~ ~ 2 e 1~~~l~~'T ~'~~h'] s~~~ ~~ 1~~~~'~ ~~~i"~ 

: :' ~ ~~ ~~J~~~{r;:~{~; " ~JY ~ - IT ~ -: ~; ~l ':~ ;?tlj~~~~:~_~i:;~.F}{ s L ~~~~ f- '~~~1~F' ~;1 { ~~ 11 Li~s~:~j{' 

~ '~~ :; - ~j~~~~!~~ I j ~{il~ {1:; ii ;; ~~14i;~~j;'1~T~~i~-j~tj~ll~~~'fj~' j 

L h ~~;~ ~t~i"':{&:!s~~;~~~{~;~~ ~ ~. ~ - ~ ~ - - - ~t~~{~ L.~J ~ 
~ TT ~ ~$ ~~rt* S . - ~ . ~~i l -' I ~ ~ -~ r ~~ ~~-~t 

) ~j 1~ - L~ ~ - - - ~:~ ~~'~'I_ ~ {;~~'{ _ 
L ~::~S:):}i~~~ ~ ~~I~~_~i"~ ~~ ~ ~ 

:J ~: :1;} 'Jr s~~~' i~~~~{~i{~#;~{ 

I ~tll' - '~~'~ii~irl"~~:1~~{HL 

~~; 

I~~ ~1 ~~1 ~ ~ ~ 
~~{~~ 

;:S~i~~~{'iSS:;~j l--

~~~ i~~ ~~ 
~:~~~~:Li" ~ !:~ ~~ ~~Tt~1 ' ;' f' ~~:bss~~' ~~~ i F:~~' l_Is~~~fY~~~~ ~ 

s _ ~ ~~~f~te'i;'i~~~~~~~{i'~ 
{t~~ :4 r~ i'!:TI ~~ i J i r~:~r~:~~~i ~l:T xtsjii{r ' ~~i~ ' 

~ :;~~:~:'i~~i"~~~~~;~ ~Y{ {~~ ~ ~lt~- ::- ~~~'~f _ 
~s~~~iH;_~~~{~' ~~~'Y~~~ ~ L~~ I L ~tT' i _ ~~1;s : ' ~ 1~1'1TIL~i~~~~: ~ ~ ' ~~~;'~' ~~ ~ '~1~ 1~ 

~ ~~~: 

t~ 1~1 l' ~ {1 is;1i{{{I{ } ' ~t~ o '2 ~ ~~ ~ { ~l ~ L s~{1ii~~~;';'~~:~~';~ { _h i ~ ~~ { ~~; - i ~1 ' ~~{~ ~' h h !alfj_ L' ~ ~l~~'~1- l 
- r IT ~ i__ :' L 4 F '~1 L ~' - :' ~~ }. :~ - s 1 1 r~Jl' l'~ I~ - H' I - ' ~~ h l~~:1'~~i~ ~ "_ h i -~ ~~S ~ ~i~~'T~~~~; _ r ~-' ~~~ I t '~4 - ~} iT ;' ~t~:~"~~1~~~~F]L~:~~L'~~; ~!~~~~~!~:~ ~'~~~~~~~ ~:~~~~~1~~~i~'~~~~~~~ ~~ ~~b~~~;:s ~:~;s~JT_ L1~L~~~'~l ~~~ ~11:: F~ ~1"~~1h~~ ~~~i'~l "~~1'~1~~ ~ ~:~~~~' ~ ~; ~~~~~~~~~ 

~ 
~~~~~t#~t~~ h~~i 

~~'1~~t$ ~~ ~;li{~{ I h h ~'F_ i~ ~_ ~~L _ ~ . ^~~i~ :~;:~~~'ii ~~~~:~~~~:~~~~ ~ r'T - ~' ~h ST'ITS~~ 'l ~2 l ~~ :':i~Tt~;;~i'~~l~~tT1~T'J':T~ r ~~~ ~~iii~~ii~~ ~ ~~ ~:'~s~~~i~~lT~l' Y~ 

1 ' ~i~;~~i~~i:#~~~~t ; ~~ -- - :~;:'F~;~ I;~~ ~ ~1~ 1~ ~~~r ~~~'~~'~LIT' 

T ' YI '1~ ~- O ' ; ~_ ~ ~1 ;; ~L' ~~ ': ' T 1 _ I~ ~: _ ~ _ { ~ ~~~~i~T -~ " ~l ~{ Le '~i"jii~'I:~: { _ u h ":~~h:~~~F;-Ls~l ~i ; rT;~s ~~~1'~1 j ~ 'ii~!It ~* : ~~t I { -~~ ?~~~ L 1~ ; i:'i 'iY ' ~ !' {s f:L 'T; ~~~i~i~~~:t'~;~~:~~~~;~~};i:'-&t~~~~'i'i{-;~ ' ~ _ f - -tL ~l~s -- I ~~~r~~i~~f h'; ~ Y-{1';rt'l~h; ~t~'L i~ tftf' I I ~t' 'I~~' L;iL i:i TJ~-~1' i~ }~~~~~ji ~j~j~t~j; i:_: 'J~L' '~~-~i;~j~'~ ~~ ~~~~4!i ) s ~{ ; ~~-~h ~h ~~i~i;_i_~~'~:i'~}j~~'~~L'~~~i~':~~~~;~'r:~l;s!v t t~l' r;'t s -~ ~' ~_ _ _ I _ ~~1'~~":~i _~ L 

' _ ~' 1~; ~ _ Y~ I L - r h l' l:t;~~~{~~~~s;~~~~'~~ _ :~ C¥l h 11 ~1~~ 'JS ~~i~'_~~1 '~ ~~~' 1~rh;);fF~1;:'1L {1'{": I ~; ~'~:f:t~I~Prf-'~~~~t~'~} _ ' 
- --~ ~i I - r ~~Y~~~~~~~~~' ~~"r~t ~~t~~'~": ~i~~' h~ ~ ~~~htl~~ ~~i' I ~ 

~:;:~s;; ~ 1'~~~r ' ~{~~~~1:~ ~;~~: _ _ _ ~ 1 _ ~{8 r~~'hoR~~a"s:~;~ 
{~~' ~~~~~ 
~~~~~~ ~ I t ~1ci ~~_h L~T - Ttt' ~~~~#~~~ ~ ~ L~w ~"' ~:~~~~s~~irt_re'~'~:~~c :'~#1~i ~~ '~~~~~}'t~1~~'~~"~:/r'i~~~- ~~:iT ~:~~i 

h' ~s ~ ~i_ 
~ _ ~ _L ~ ' ~~r'?~~L'b':~~ r~~': 1'1~~~'i'~ ~~:~pl ~~~'h- !1 '- ' /J '!-~:Yr- h 's-1 ~"I' ~- 't ~'~i~'~;~~~~~~~1~;; ii~~ ~ ~~' ~;!~~~~~~~~" ~~ 'J "s ~J~ '~~""~:s~ ~L';:"~~#'~ '~;~ '~~~Y~~'st~ T~ ~I~;'f ~~ ~ x:~r"~~h~~' ~~~:~T~ i~ ~~~l'~l~ s' ~~s~~i~ ' ~:r~ ~; ~ - '/1't~L J~F' '1 tr~~'11:r:sri 11'1" - ~ - ~~-i '-'t~R~ ~L:~-'~- ~It'~ ~ F~~~_~~llr'~:~~~l :"' s rsh'l' T ~~~ ~ ~ '-

1~e~; ~'~'1'~s'~1'~' ~~~~:_r ~~ "L~' ~;~t I~~:~?' ~J'ss~~'l"t ~';'1 i~~~ ~~~~l'~~ / ~~~::~t~~~ ~ ~~~l~~L ~Ht' ~:'~R~7"t4a~' ~~:h~i~r~~ ~~l~;l~f' ~!~-~~ '~ ~t'H~ I '~:~Lt 'r'~~ ~!# ii~: I L~ ~~~'~ 'h ~' 1~' " --~ p~~sl'~~'l' '~~L IrT'~x i~sli 

~* ~ ' I~ 'rt ~s_ F ' __~_ + ~ 
~~~i~~L'~f u~:;~ ~ ~;~i~~~~~~i ~' I ~~:s~~~'~~'~~~~~;~~Tl~~~~ ~ '{ ~~' t ~Ff:~1J~~ r"~tL'L~T s; ~~'ii-~~~l~}' ~~~ -~ ;' ~':~~~~~:i: l': F:'~-If; : ~~T R"'/ ~~~1i'Lt~ !~h:'~~~ ~~1~;~::~t~'~~~~ ~?~i'l~~ /~~~1~t~l~lih~ It ~i-~ ~ ~:::i~ ~~~~:'k:~ ~~L -~~~~~:'~_~~~~~:~~~{'~i ~~ ~'~: ~l ~ i~: ~~~:~;:-t~~~~'~'1~~:~'~' : ;~ It': ~1 ~~L~::L~r~ i" ~~~ "~-~i'~~:S~' ' :"~;:~i~ ~~~~~~ ~ ~~~ ::; ~~trT T~;~~ - $L~f$~~~'~ ~' " 1~~:"h:~i~F:~'~: fll~~"~i;;' h ~ ~F;' '~ ~ti i?L:J ~J~L'~ir 1l~~~h~~L~~:s~i" (~~Lr ~~~~ f~~~~::~~~~0~!~~~ ~ ~~~' ~ ~~~tl~ ~';': "'~'~~~~'l~' ::S:i:i~H~a# ~+ ~~ :~ti):~_~~-' T~x:lL~~~~'~~s'~'H' ~~ 1~L:~ ~l~-~~-'4- r~ L _ JF':1 11'YT"~~'~f :'!~'~ :~~~R~I ~1 ~'~r~' : #~: j~' ~'~~ 

~J _ ~ h ?~~~~ I '~_ 1 
~ ~i~ ~~ ~ ~~~i 

~ ~~~; 

e r~ h - ~~: I- ~~1~'~:~~ {~~i~:~lT'~~~'~{~~;~~ ~ ~h:~;"~:'~:~~~j - ' I ~~ ~~ rt '~ 
T~:~:;r ~~~~Ftll~F~ li f~ ~~"J~~ 'v~~ii'~''i:'~1~;;~:{~~:;'~~~~:;:"~i~~';~~~'~~;I~*~~;~~~~~~;~~': 'h~;~l ~ ;; ~ ~: ~l:~' ;1~~~~~ ~ ~'~~~' ~i;}i~!~'~:~l~~i~1'~~~~t~;-~F-'1~~~~~il~~i~:~~i'~:ii; 

i u ~i_ ' 
~ ~h:~~~ ~ ~' L IF/ '~ ~ l-~ _ '~'I I L1 h- ~ ~~ t~~"I~~F~s~~ ~~:;{'{{~~Li-~ ~; ~ '~'~~ 

F'IL"~ f'h - T!1 
~~ ~ ' r~~ ~~1_~ ~' ~;~'!:~~"~;~;t ~~I~~~~~;~~#;;~i'~;~i~~s~~~~~i-~~~;~~~;~ ~ :{ ; :1 ~T; -~ ~~)1 ~~~ t~1~~l~ '~ :~~i~~~~~;~;~I~~'~~e~;f 

:~i ~:~~r;1 ~~~ 

1 -n-~ T' ~~-. ,~L{"~ ~ -t" ' ~~ f :~~~Js ~~- I ~ ~ h 'h h -~h' l L ~:~: _ _ _ ,Ft 
~ ~ ~~'~ i l'f '~~' "~t'~'i T1~~r~~~tl:#~':{:::~~:{:;:;ji::i::S:(;:!:~::;; ~ 

~" I 'ti ~ j h 'T Y - :~ t l~I IT I ~1~t 
~~i 

~ ~~~~~1~ . _ ~ ~~ - "t ~ " ~ ;~ -h- ^ ~ ' ~ ~! -i~~~~~T~~~i~~~~~~~~7s~ 

1:S~~:'Si _ 
~~{~~ 

~; ~ ~ __ _ f j~!: ^ ~~ 1 ~{ ~~i 

~~'~s#s ~ ~~~ 
~' 

~i~TsL-' ~ ~~h ~' 'r~~~~ * I ~~~;~' -}'t'~~~~~'L' ~It ' L#L F~r~ ;i~I~'~'i'~~ ' ';f~~;1' ~ -~ t t ~' : "~~L:~~~~~~~~ 

*~~!+,~,,~:*1~_-*~ 

;i~~~ 

~;~~~; 

' '=$ ~ ~{. =2~;:S::i{~ .~' '-'1 

~" ~* "'~l<' ~ "- ' ' -~'f:=~ ~~~~~"Y ~'"+~' ~~'~l~~~~=~~*"j~"' * -' '~~~'~:' 

t ~'~~;1*~~i~~ ;' ~~h'~~"~F~*"'=~ 

* ** ~ ~'~~~~:~s*{+*~~~~*i 

O ･ =.,=~ ~' ~{:~:S:~~~ ~ ; ' "~~~ f~ ~ :#- ~ ~ '~~~j** :*~=s*#~~ '+ Iii' ;'i: 

~ ~~"=*~~~ =__ + ={~; '~*=1~' ""'~='"'=~ 
~ '~"-~"~~i~ '_ _ ~ 

'~~i' -i~'i~ '~ ~"_'"~~s~i~~~'~~{'~~'- ~ 
~i=~i~:.:'* i:~*~;:i~**~*_~~i~~~{"=?~'~'* i~'*~ -* * ~'* '~= 

~~~' ' - -* ~~ ~~;~==~~i~~:~{ 

~ ;~'#~'~~"':"~~;":" ?~ ~~~~- ~ ~~~'1~-' _'- ~!~'~~~'s~~'>-' t 

~l~'.. F~ 

'"~~' :~i;~~ "" --~ ;~;~~~i:~~:~ ~=~= ~;~~~~ ~s9~ ?~ 
~i 

;,'.:"."'-,".'*."i{'~;~{~~:'*~'*~~~*{~~~:I~~*~~;""'~-;:~~1{~;~*+";*;~~~'~{'~;~:~ ~ ~ * *~ ~ ~-

*+~~~~'~**~~ ~~'~:':** ~'~~~~ *':~~'~~ 
~'/~l;~*'#~~' ~~si ~*~"~~* '=* ~ ~ l~~:~ '~'~' *~~ 

,.. *~ *=**=*~; * * ' t * ~ 
~~~~~~*"~~'**9~ 

i ~ : ~' 1"~~'~+"~~~{~~~~~~+~r~'~~;~: ~=~~1~ ~i~'~~ ;~_ i-"~*:~i~~~~~ 
'~ ';'}=t '~1' ~~= ~~ ~fi'~~~~~'i~~~ 

~s #==~:~i~{~:={ ~' _=='~ ' ~~ ~=~ ~:'~~~i;~~~]'~::2;'~;~~" ~' ;" 

~~~~1~~~~+*~~~*".~ ~ _= ~ 



カラーページ

ランドサットから見た消散期の霧の構造＊

栗　田 進＊＊

　霧の構造といっても多くの人にはピンとこないかもし

れません．でもこの写真を見れば一目瞭然でしょう．こ

れは1985年12月9日9時43分のランドサット画像をデー

タ処理で分類しカラー写真化したもので，ランドサット

の分解能は30mと非常に小さいのでGMSやノアでは分

からない構造を捉えることができます。　（この写真は縦

横共3分の1に間引いて表示している．）

　筑波山の周囲に消散期の霧が東西80km，南北60km

にわたり広がっていて，そこには様々なタイプの構造が

見えます．これ位分解能が良いと写真を見るだけで様々

に想像が巡ります．皆さんにはどれだけの構造が見えて，

その成因が思い付くでしょうか？あるいは課題となる現

象があるでしょうか？何かおもしろい考えや御意見があ

りましたら是非筆者に教えてください．先入観が無い方

が良いと思うので気象データは示しませんが，知りたい

方はKurita　6！磁　（1990；Atmos．Environ．，24A，

p1473～1486），あるいは平成2年度気象研究所研究発表

会誌（p60～71）により詳しい写真と共に示してあるのを

参考にして下さい．ただしこれはあくまでも霧が消えて

いく過程での構造であり，成熟期に関しては未だ分かっ

ていません．　（ランドサットのデータは宇宙開発事業団

で受信処理されたものを使用した．）

写真説明

　クリーム色は霧，薄い青は雲，青は海，湖や川．その

他は緑っぽく色付けした．霧上の雲影に注意．中央が筑

波山，その回りを霧が取り囲む様に大きく曲がっている．

丸印は気象研．約350度方向が北．

＊Stmcture　of　fog　in　the　dissipation　stage　observed　by　Landsat．

＊＊Susumu　Kurita，気象研究所応用気象研究部．


