$%%%%%%% %% %% %% %% % %% %% %% %
$

%09%%%%%%%%%%%% % %% %% %% % %% %% %%
&'

%%%%%% %% %% %% % %% %% % %% %% % %% %%
)

%%%%%%%% %% %% % %% %% % %% %% % %% %%
&

%%%%% %% % %% %% % % %% %% %% %% % %% %%
& +

%%%%%%%%%%% %% %% %% % %% %% % %% %%
, ) -



$%%%%%%%% % %% %% % %% %% %% % %%
$

%09%%%%%%%%%%%% % %% %% %% % %% %% %%
&'

%09%%%%%%%%%%%% % %% %% %% % %% %% %%
)

%09%%%%%%%%% % %% % %% %% %% % %% %% %%
&

%09%%%%%%%%%%%% % %% %% %% % %% %% %%
& +

%%%%%%% %% %% %% % %% % %% %% %% % %% %
’ ) -



0122



( ("6 Tk
" 6
7 " &
4 ' 0121( 5(
c g . 18 4* 1915
" 4 5 o4
0121( 58& - 8
. " (6 6 6
. 6 84
- 6
. © (e " 211
01 & - 0&; 6 ’
g < < - 4>2@>AB5
6 40?@0>B( ? »5& !
45  C@21B 0CB <6 °
& -
&
)D 6 8 "6

" 43 < 5 .



"7

* 191:

56

4 35& -

n

"4

4++5 "

& 0122(
6

4

*/ 5&

4 F;1B5

*/ 5& E

& 2::A5 6

"*191:&

"

( 6

IE

6

(

4F011B5&



&&&EEEEEEEEEEEEES BRRREEEEARRRRRREEEEERRER

+ - RREEEEEEEZZREEEEER

+ E" &8&RREZEEEEEEE’E
6 " &88ZRRZEEEEEEEZZEEEEA

2 &&888&E5888&E&E&8E&&&E
0 """ &&&&8&&&&&&&EEEEEEESEEEEEEEEEEEEESE
0&2 " 888&&EEEEEEEEEEEER EEEEEEEEEEEEEEESEEEBEEREEEERE & EESE
0&0 <" EG6 &&&&&EEEEEEEEEELEEEEEEESE EEE L L L EEESE&EEEEEEEREEIONEES
0&G <" 8&EEE&&EEEEE — &&E&EE&EEEEEEEEEEESEEE BEEERDES & EEEES
0&? 8&&&&&&EEE &&&&& & & EEEEEESEEEEE L &&LEEEEESEEEE
0&, # ! 8&E&EE&EEEEEE — &8&&EEEEEESEEEEEEEEESERBEEDIRE &EEEES
0&&2 )D . &&&&EEEEEEEEEEEEEEZREEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEESE
0&;&0 ! " <" &&&&E&& &&&E8&&EEEEEEEEEEEEEEEEEEEEEEES
0&;&G 7 &8&&&&& & EEEEEEEEEEEEEEEEEEE L EEEEEEESESEEEEEEEERE EEESESE:
0&;&? )D - &&&&&&EEEEEEEEEEEEEEEEEEEEEEEEEEEEESE &EEEERE
0&;&; ! H E 8&&E8&&&EEEEEEEEEEEEEEEESEEE L
0&;&> ! E &&E&EE&EEEEEEEEEEESEEEEEEEE&E
G H " & &8&&&&&EEEEEEEEEEEE L L EEEEEEEEEIERK & & &
G&2
G&0O "
G&G &&&E&8&&EEEEEESEEES
G&? I<E 88 &EEEEEEEEEEEEEE BB R R BB R BB R BB R ERE
G&?&2 H
G&?&0 H
G&; * H & & & EEEEEEEEEEE L BRBBRRBRBREBRREBEEEBER LR
G&;&2 - < < &&&&EEEEEEEEEEEEE S BELEER & & & EE & EEEEEEEEE L EEEEEEEEE:
G& &0 < < < &8&8888&888&8&&&&EE&E&E&E&E& 88 & & & &EEEEESEREEEEEE
Gé&> &&&E8&&EEEEEEEEEELEEEBRER
? E " 8&&E&E&E&EEEEEEEEEEE
282 & EE&EEEEEEEEEEEE E & SRR R LR L LR EL L&’
?&0 18 &&888&E8888&8E&E&8&8&&&
?&0&2 &&&E&&&EEEEEEESE  &&&EEEEEEEEEEEEEEESE &L EEEESEEESE
?&0&0 E " &8&&& & & EEEEEEEEEEEEEEEEEE EEEE L L EEESEEEEEEEREEREEE &E&E

?&0&G+ " &&&EEEEEEEEEEEEEE BRRRELEEEEERBRBRER




?2&G &&88&8&EE888&E&E&E&&&&
?2&G&2+ " 88&&EEEEEEEEEEEEEE BEEEEERBEERREEEER

?&G&0
?2&G&G
?2&G&? " 88&&&EEEEEEEEELEEEEEEEEEEEEEEEEEE &EEEERE & EEEES
287 $ 88&EEEEEEEEEE E 8’ R TER BB BB BB REEREEREER
; H
H
&2
;&0 &8&&&&EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE L &EESE
&G 88&&&EEEEEEEEEEEEEEE BRBBBBERRZREELELEREEEBBBBBBRBRLEEEEEEEERRRREE
&2 &8&&&&EEEEEEEEEEEEEE
> " "6 &&
>&2 &8&&&&EEEEEEEEEEEEE
>&0 18 &&&&EEEEEEEEEE & & & & SBEBERERERERE BB REREREER
>&0&2 &888&E&EEEEEEEEEE &8&&&&&EEE EEEERERRRIROE & E&E
>8&0&0/ 6 E ! 8888&8&&&EEEE&&EE &&&&EEEE EEEEEEREIRE & &EE!
>&G 88&&&EEEEEEEEEEEEEE L BRBBBBBRRZREELELEREEEBBBBRBRBRLEEEEEEEERRRREE
>&G&2 /16 E &&&&&&EEEEEEEEEEEEEEEEEEEEEEEEEEEEEE EEBREEEEEEDIRR & EEE!
>&G&0 " "6 &8&&&E&EEEEEEE — &&&E&EEEEEEEEEEEEEEEEEEEEEEEEEEES
>&G&G " 4 5 &&&&EEEEEEEEEEEEEEEEEEEEEE
>&G&? &8&&&EEEEEEEEEEEEEEEEEEEEEEESE
>&7? $&&&&EEEEEEEEEEEEES
C 888&&&&EEEEEEEEEEEEREREEEEEEEEERS
C&2 &8&&&&EEEEEEEEEEEEE
C&0 18 888&&&&EEEEEEEEEEEEEEEEEEEEEEEEEEEEEE S EEEEEEEEEEERREESE
C&G &&&&&EEEEEEEEEE&EEEE
c&? $ 8R&ELEELEEEEEE E 8 & SRR R R B BB
A 88&&&EEEEEEEEEEEEE L BREBERBEERRR
A&2 &&&&EEEEEEEEEEEEEE EEREEREEREEREEREER
A&O = E "&&&&&EEEEEELEEEEEERBREEERBEBBREE:
A&G + E 888&8&&&EEEEEEEEEEEEEEEEEEEEEEE!
888&&&EEEEEEEEEEEEEE BRBBEBBBEZZZERELREREEBBBBRERREEEEEEEEERRRRREREEE

" &&&EEEEEEEEEEEEEEE




- 0&2 43 <, & 5

&&&EEEEEEEEEEEEEEEE EZEEZREEZEEZEELZEEEEEBEBBEZBERBEEEL LK EEEEEEEEEEES
- G&2%$+ & 8888888888888 888EEEEE&EEE S
- G&0$ 6 8 &>?
- ?&2% ! E

8888888 EZRREEEEEEEEEERREEEEEEEEIZEEEEREREEE

- ?2&0% <"
0: 011:5 4 0A * 1>5 "
"7 C8&&EEEEEEEEEEEEEESEEERBEBEEEEEBEBBBBBELELELELELEBBBEBRBREEEEEEEEEEE

- >&2% " 6 64 & 2::A5
' 4 (@ 011:588888888&EEEEEEELEEEEEEEELEEEEELRIREEEREERZREEEREES

- >&0% " 6 64 & 2::A5
4 ( 011:588888&&&E&EEEEEERRRLESEEEEEEEEEEEEEEEREERIZEEEEEELRZEEES

- C&2%3 &8&&&&&EEEEEEEEEEEEELES EEEEESESESES
- C&0% ! &&EEE&EEEEEEEEEEESEEEEESEEES



E" 0&2% "
4 58& &8 &8 EEEEEEEEEEEE S BEEEEE
E" 0&0%)D 4 5
21 & 8 )D
) 4 5 4 5 & 88&&&EEEEE&EE S ERKB.EEEEEESEE
E" G&2%- - 3 6
/" 415 -
- & - 6
"4 " 6 5& ! ?11(2111(0111 (G111
111 &- " 6 #1" Gl & 5% "
" " ") H &
&&EEEEEEEEEEEEEEEEE EEEEEELEEEEEELEELEELEEEBLS REH
E" G&0% " " 45
11 45 2:A 011C
4 $77666& 6& 7 7 777
+ 6 " "
& &&&E&EEEEEEEEEE&EEE BEBELEE
E" G&G$!<E245 1245 <
4<5 " " & -
11 11 Al1l J &&EEEEEEEEEEEE & & SEREEERRBEEELELERER
E" G&?% <E 2 45 1245 -< 845
- 6 6
" " 3 & &E&EEEEEEEEEEEESLEEEE &R
E" G&$ < " - (
- 45 - ( 6 45& $H '+ -3
" &8 E&EEEEEEEEEEEEEEEEEBBEEREELZEERELLZEERELRBRBLEEREREEEEEEEEREEEEEREREE
E" G&$ (5I<E0 K<EG < < "
" " & (5!0
I<KEO I<KEG < < & &&&&E&EEE
E" G&C$ (5 !<E 2 I<E O
& (5'2 10 " I<E2 I<E0 -
& 88 &EEEEEEEEEEEEE BERBERES
E" G&A$ (5'<E2 I<EO < < & (512
10 "I<E2 I<EO < < & &&EEEEEEELEEEEEEEEEEEEEEEES
E" G&$- 6 - 4 82(805 <
<4 2(05 8 8 6 6 & &8 EEEEEELEEEEEEEREEEESLEEEE



EII

G&21$ -
< <

8

< < &&&&&&&&&&&&&&&&&&& oJoole D 0D O D 0D O D 0D 00 00 00 OO 00 0D 00 00

E" G&22% - 6 < < 482(805 < <
42( 05 8 8 6 6  &&EEEEEEEEEEEEEEBBBERAR&EEEEE
E" 28&2% " $ 4 5( 45
6 7 6 &
! 6" $ :11(2111(2;11(0111( ?111(;111 &~
6 6 #/" Gl 8 888888 88EEEEEEEEEE :
E" ?&0$ + " H " "$5 5
6 6 ( & -
6 28&; . "6
8( 5 '( & &8&&&&EEEEEE&ABB&
E" ?&G$ 4 58& 50
5 - | °K 5 - | ¢ ¢
5/ | & - 6
" &- 4 7 5 8 & 8888&8&8&&&&&&&&&C
E" 2&7% '4' 550
( 5- K 5- | ¢ ¢
5/ | & - 6
" & - 4 7 5 8 8 &&&&&&E&EE&EERE&A
E" ?2&$ " 5 5
'& 6 & " 2111@2C11
" " 0G11@1 211 +&- 6 6
" " & 888888888888888&8&EEEEEEEEEEEEEEEE’EE
E" 28&$% 5% & "
6 ° 6
6 6 6 L1&1;& 5- "
4" 58&8&888888888 &&&&EEEEEEEEEEEEEEEEESE
E" ?&C$ 5 " &
" 5
MG1 5 NG1 &" 5 "
& &&&&EEEEEEEEEEEEEEEEEEEEEEEEEEEEBBBBBBBEEEREEEEEEEERER
E" ?8&A$ (" 4 5(6
" 7 0" 0&; 4 5 '4" 5
" & 8&8888EEEEEEEEEEEEEEEEEEEEEEEEELEEEEEBEEEEEEEEEEEEBEBBBBEE
E" 2&$% 0&; " 4<5(
45 415 45 '458& -
' " &&&&&&&&&&&&&&&& (0»4(:‘(0.‘(\\4(;4(0-‘(u‘i(n&(n‘-.(u&(“{(n‘..(g R‘&{
E" ?&21% = 0&; 45
' 458& - 6 ) N 6 6



l& - 6
&&&E&&&EEEEEEEEEEBRER &EEEEEELEEEESLEEERBEEREREEREEREEEZEERRERRE

E" ?&22% 6 " 4,<7<5
" 417<5 48
5 4 5 "45& - 17< 6
6 ' &&&EE&EEEEEEEEEBER EEEEEEEEEEEEEESEEEEEEEEREEEREEEERES
E" ?&20% 6 " " 4,<5 45
' 45& , < '
& &&&&E&E&E&EEEEE&ESES
E" ?2&2G$ " 6 6 " : '
4' 5 511 511 &- 6 &
" 6 6 4:11 5
3 " &/ " 45
6 4756 ! & &8&8&&& & &EEEEEEEEEEE L EEEEEEEEEEEEZEE &S
E" ?28&27%- " 40G$11 1G$11
+-5 420%$11 2>$11 +-5 & - " 6
6 " " 8888888888 &E&E&E S EBBBEEIE & & E&EE !
E" ?2&2;% -
45 ( " 45 4! 5& -
"6 " & &&EEEEEEEEEEEEEEER
E" &2% ! " 4 5&

! 4 Gl@* ;5 "* 9L
6 & £&&8&&E&E&EEEEEEELEEEEEEEEEEEEEEEEEEEE L EREEREREELEEEEERESE

E" &0 - " " H &' "
4' 5& 0"O " "
& 888 E&EEEEEEEESLEEEE
E" &G$ " & 8888 EEEEEEEEEEEEE SR EEEEEEEEES
E" :&?%! LPO1 &&&&&&&&E&E&EEEEEEEEEEEESE 22
E" &% 5 6 4#95 LO1&1
-L20$11 +-& #9 1&? 7 0&1 0&1 7 5H
6 4#Q5 6 1& 1, 7 1&2 1&> 7& 5 "
6 4#R5 &
2)& £&888&88E888&EEEEEEEEEEEEEELEEEEEEEE &EESE
E" &% 53 6 LO1
8L1&1 & 5 8L 2&; & 5 8LG&1 & -
6 1:$11 +- & &&EEEEEEEEEELEEEEEEEEEREEEEELEEEDER
E" :&C$ 3 " 6 4#R5
6 4#Q5 LO1 8L1&1 & - -L1:$11 +-

& 8888888888 8EEEBEEZEEBER 8888688888 EEEEEEEEEEEEEEEEEEEEEEEE




E" >8&2%! "6 4 [E5 " " 4@211 5
" 888&8&8&EEEEEEEEEE&EERBEERBRERRFNR & E&E
E" >&0% 5 4 35
& 3 6 4,9-5&
5 ,9-8&&&&E&EEEE &8 E&EEEEEEEEEEEEEEEEBERRERREREEREER
E" >&G$ 5 /E " /E & -
2> 16 /E
" )D & 5 /E ' 6 /E
" & &E&EELEEEEEEEEEEELEZEZRREEEEEEEE
E" >&?7% + "6 ( "L&
?(6 " & &EEEEEEEEEEEEEEEESE BEBEBEEEEEEEEEEEEERRBREBEBIRLEREEEEE S
E" >&%- " Q8"
'& & &E&EEELEEEEEEEEEEELEERBAREEEEEEE
E" >&>% -
"<319 "4 + "011G5 *
0112 4 'B5& - 6 8 1G@20 0112 (
6 8888 &E&ESEEEE&EESEEE BRRBEEELZEBRRBREEEEZEREEELZERREEEEE
E" >&C$ "
4 5&- 6 " "
" 4S5 & (5
"o 6 64 & 2::AB& (5
) 6 " 4011A5 "
7 " & &&&E&& &8 88 E&EESEEEEEESEEEEEEEEEEEESR
E" >&A$ ‘ "
' 6& - 6 " "
" 45 & (5
"o 6 64 & 2::A5& (5
) 6 " 4011A5 "
7 " & &&&EELEEEEEELEEEEEEEEEEEEEEEEEEEEEER LS
E" C&2% /"
& 12 40C 5 /" 4/5 -
8 " ' " & 104: 5( 1G4G 5
& 1242 5 ) H 4 (6
"6 58 " 3 & 88 &E&EEEEEEESLEEEEESE 2?7?
E" C&0$ - " 417 $25 6"
") H 4)-5 - & 6 6
4.5 6" " ) , 4),5
6 ) H &- "' 6 &
3 "43( 5& 211 6
4' $211 @2111 (' $2211@0111( $NO111 5& &88888E&EEEEEEEELEEERREEEE&EELEEEE
E" C&G$- 9%, 6 G1l1 6"
6 = Gll1 & $Al1 6 8" ( 6" 8



/ oo & - " Al

6 &! 6 & 88 &ELEEELEELE&ESLLRELESEEESEEESES
E" C&?$ - 4 - 25 4 - 05
& 42::A5& - 2:4 - G5
2>4 - 7?5
" 191 " & &&EELEEEEEEEEEE BEREESLEEEEESEEESEEESEEEES
E" C&$H " 6 &
- 6 2211# 6 17 &- " 6
! <" 18 " 414 1- -5
&8 E&EEEEEEEEEEESEEEE BRBEEREBBEELEERBRELEBLEBBEBBRBBEBEEEEZEEBEEEZEEBEEZEZREBEEESE
E" C&$ 5- 11$11 # 2> 011: -045
-G 45 & (6 ), & 5 6
" -0 -G& 6
8 -G 8 ), -0&-
6
" & &&EEEEEEEEEEEEEEBBBRBREBEEBBEERREEREERLEEEEEELEEELZEELEELEELEELEELSE
E" C&C$ 5 4-0( -G5
4 5& 5 4-0( -G5 4 35 & 5
4-0( -G5 8&EE&EEEEEEEEEEEEEEEEEEEEEEE
E" C&A$ 5 6 -0 -G
11$11 # 2> 011:&- 1; 8 " " 8 (
" & 5- "
T -2(-0(-G -? & - " "
& -0 8 & 88 &EEEEEEEEEEEEEBELER L E&EEEEE
E" C&$- 1, " 45( 8
4 5( " . 6 4 5( " 6 45 -0 -G
&- . 6 4+, 5 6 & - 6
4,5 ( 6e(" &&& 8&&EELEEEEEEEEEEESEEE &EER
E" C&21% 53 6 L2;11 &( 8
-045 -G45 1 G & - 211
2111 G 211 G& 53 6 LG111 &(
8 4 GU M- MAUS -045 -G45 1G
& - ;o 0111 +2 01 +2& (
E" C&22% " +, 4 5
4 ( 6(" ( b5 17 4-0 -G 5 "
& - , 6 ( +, &
& & E&EEEEEEEEEEEEEEEE EEEEEEEEEEEEEEEELEELEEEZEELERZELZELEL ELEELEELELEEEES
E" C&20% 6 .
-0 -G & - "
" 200 G " E" 21& - 6
40(2(1&5 7/( 42&1(G&L(;&1(A&L(22&1 5 7 & &&EXBBEERRE & &E&EE&E



E" C&2G$ 3 " 2( 0 G

4 2;0115& - (" ( ( "
6 ( ( (6 " &- 180; 7"
180;'7" 8 6 6 187"
" 287 "8888888REEELEEEEEEEEEEEEEEEEEEEEERREEREEEEEIZEERREEEEEZREE
E" C&27?$H 8 "
-04(5 -G4(5 &- "
n 1; & - n
" 2111 2211# 2, 01L( " Tt 6 &
$- &88&&2>C
E" C&:$ E 1, 8 2111@2211# -2, 011
045 -G45  &&&EEEEZREEEEBRRBREZRREEEEZEEEESE BREREERZZEELEEEEZZZEEE
E" C&2>$ " 4175 8"
6 G -0 &8&_EEEEEEEEEREARRLICIZREEEESE



& &

(&*

( & &



| 401125( + E 4011 /5( 4011A5( +

4011:5( E " 4011:5)& ! (
" (
W " " &
6
" (6 W w
" 4) 011:5& + " ( "
45 6
&' 6 ( "
6 " &
45 " 6 6
( " "6 | 42:::( 01115(
4011?75J&
/ 4011?( 011;5( / 4011>5 "
8 " 2;@0;B 66
# &' & 4011G5 6
2"7 ¢ " 6
;1B& ' " &3 6
9 3 ( & 4011C5
&3 & & 4011A5 "
4 L2112 2111 % 8 "



& 011C( E

(1 &- 6
"6 6" 6
6 6 &- "
& 4011A5 6
6
" &
() & 40115 6
6
(
4011A5 ™
6
6 “( "
6( "
4) & 011;(
011>(- & 011C( +
& 011:( & 0121 "
& -
" (
6 n
n n 6 mn
&

11 G "

&

©om 011y 3
& 011C() + 011:()

5

& 4011C5 6
n 6 n
& + & 401215

6

( & 401215 "

&

011:(



&-
(6
( n
"6
/Il
& -
401125J(
| 401125( +
I 3 4135
48"&
& -
(- <
I+ " ' 401105(
(
&-

+

) 4

)

011>5( "

4-< 5

3

4011>5(

5& + 4011>5

6 (*
84 5(6

46

" 4012153&



6 "& 3
4 4< 5 6
+ < 4 + <5
6 4
01225& ( & 401215 6
(
& < ( ( 6
6 & ' & 4011>5(
4011C5( " & 401175 + " 401105 3
6
6 " &-
3 8 3
6 6 ( " 6 T
6 6 3
I & 4011>5( + 4011>5( ' 401215J&
- " 4) (/ ) 5 6
/" & - ) 6"
4- (+ ) ( ( ( 6 (- ( 5& -
4 (O«
( - 5&-) 6 4" (
) S& (

6 3" 3 4G111@;111 & & & &5 6



4@ 0?11 & & & &5( 6
"4 5& - "
8 "' &
3" 3
6 "( " "
8 6
8 2:>1 237
2C1 6 " 2C1& 3" 6 "
3 4 &’ >
"6 3
RG  *5&- 6 " "
6
AlB "
51"& & 401115J( 3
" 6
6
&- ( "
) & 401175
( "
" 6
6 *@" 6 6
6 6 ;

4@2;11 & & & &5
6
& 42:::5
8 "
" " (
& -
6
®0 ’5(6 66 "
( - 6 "4
3
" & 36 (
4c (% ("
& 4011;5 6
" 3
6
6 "(
&
" ?
" 6 *
& "
" (6 6
3 &/ 6
& -



8 "( " "6 &
) & 401175T "
3 " " 435( 6 6 (
" 6
" (6 " "
' & 401115(+ "V ' 401105 V + " 4011G5& ' "
' 4011>5 " " -
4- 5 46 @;W; 5 6
" . 4-5 6
6 4 " 5( "
" TR (
" 3" 3 & ( "
" " 4 & 01115& -
" " (
(6 s
401105 + "4011G5&
H "
4@2 7 721 5 "6 + " ' 401105
' + " 4011G5& - 6 "
" " & - 8
" 6 "
3 6 8 "4 15



I ( 42:A5( 3 42:G5(

401125( + E 4011;5J " &

25 y n X

?5 36

25 " &

05 E "

4* 191:5 "K



?5

K ?

"* 191K ;

191:(6

4/5& E

" o* 9L

" 191K

C



42::15( ,"
6

(3

401175& -

64 7 6 51 2:7?:(

(6

(

42:AC5J& 6

E I-E(,
8 "
3+7 (6
+ 6
( "
& -
" 6 & -
" " &
6
"6
6 46 6 5(



+ " 401105

" (" " 4
6
" & "
" (+"
G11B 5
6 ( 6
"4 & 011
3
;- & - 6
$ 4@G11 5 6
6
3 " 4;,@2;1 5&
6 "
18 <3 19 4GO0; *
6 11 6
21 * ( "
4 6 11
6 Cil1 ;11 01* 5&-

011125

6

401105 8

421@01 5& -

21

& 401175



4 6 5
6
6
& - (
&
- 6
6 6
& 401105& -
6& -
6
&- -E(6
6 6
6 &H
8
( C (
( (
v

22

# & 4011A5

¢ )
&401115(Q "

66 6

6 6

) !

42:AC5 "

/

(

& 401115

6

[



- "6 8
- (
I + 42::25(
4011;5 ( 4011>5J& - "6
6( 6
6 7' & -
E ( (6 7 6 (
(# 6
HY YY . & 45 4 57
"7 J&
E 2 ( 6
( E (
6 6 :
42:A;5J 6 &
8 ( 6 6
6 &- 6 6
&
| # 6 3
6
&+ " ' 401105 E
C 3 ( "#21 7(L111 7 Gl 7111 ( , G11 (
6 6( " 6

20



& 4011>5 &' + " 4011G5 "
" " 6 6 (
’ 2 < ’
" 3 8 6
3 4011C5( " "
& 6 "6
’ 3 5 ;
6 "&
$ “#% " & "
: " 6 & 6
S 8 ( 6
&E 6 ( "6 "
’ . -
5 .
g
& - " 6
+ o + 4 ++5836 ( 6
" (
6 " 4 5 4 5
"6 " I 42 >15(° + 42:75J& <
(" o 8
(6 6 8 (
"6 "7 1 " 3 42AG5)&



( , &4011G5( + 8 & 4011>5( 3 4011G5(
3 4011C5 6 "
. & ) .
6 3 4011G5 ™
" _ " 6
6 6 4&"& ' 011:5& E (
6 " ’
+6 + 42:A0 5(°
011AJ& 6 6"
(
" 4 5 (6 &
( T 4 5
" 2 6
/ 401175 K " " "
" 4 ’
= 5 6 " 6 " ( "
" &/
4011?(011,;5( /[ 4011>5 " 8
! 2,@0;B 66 #
&
6 " E 4 8
6 6 "5 " & 401115 6
"6 6 (o
& - 6 "

2?



4 85

( +  4011A5

6 E

(
6 6

6 &

6

4011A5 6

& #

40;1

6 6 & E

&
&- 6
(
6
6
(
4011C5
%5
(

(6

420;1



e ()
E 6", 42:CA5(
& 6
5( 2 2
&<
4/ 5( 05
4 58
( ( &/

(  5(6

& -

4011A5

4 5&

( "( 5
4011C5

1lU@>1U & -

2>

(

$25"

4 5( G5

(6

4 (

0;@G1B

8

& 4011:5



):CI&

4 35

+

5&

2::G5& !

& E

4++( 6

& 36 (

(.

8 & 8

8

A?@:>

&1

2C

& 4011>5 6

& -

4E (



42:>:5 & E
6 (
(
) 4011>5() & 401115( + & 4011A5(
&401125( & 4011C5( - & 4011 C5( J& (
6
( &
6
(6 ( 6
6 6
&
6 6
8" 4&&
5& -
( 8 (
4)
& 011:5( 6 & (
8 6
4 ) & 0111 5&
8
8 & E (
8
(6 8 6 " 1):CI$

2A



6 ( 4
4 7o5(
-6 42::5( 8
8
$
8 $

40&G5

25(

84

5

42:;A5



6

(6

6

& 42::A5(

& 42::A5 8

4((2([5

E4 ((K 85

&- (

& &

-6

& 401115(

.

( (5(5 R

&
(

4885

. 4885

488 ,
4 &8&5 )
4885

. 4885

470 B4 ®

45

01

0&?J&

& 401115

+ /,



4 &&5

Aerosol size distribution

50

407

Nal

40&;5

3
NCCN (cm™)

4 4 &&58& -
&
(
& (

CCN Spectra

2 3
10 10 10
0
Dp (nm) S, (o)
( )"
+ 1
& % +)2 ., % .3
4 5 /45 /I | 4 &&8 4 5
2 G1 AC 1&> 1&0
G1 AC 1&G 1&0
G G1 AC 1&> 1&?

02




4 2

8 (

0&05

6

)+

E" 0&2 6
& -
6"
43
& ,
05(
42 G5
4
67# 58
)D  42:G>5
$l
6 T
( 6

6 )D 6
& -
H< L, " - 0&2& -
43 H<,
4 4 &&5
4 " 56
6 4 5& -
4
6 &- (
6 &
5
4 5
X -
(6
& )D 42.G>5 6
6 : (
4)D (E"&
( 6
&

00

5( 6



_)D

1.02

1.015

1.01r

1.005

Saturation ratio (S)

1+A/d-B/d’

0.995r

0.99

k4
&’
&
&
&
¥
¥
¥
]
¥
r
I
]
r

"# 9
67# 3 "
" 3%

67#

-1
10

Droplet diameter (um)

LLLLIN

# 6 3

0
10

1
10



40821 (

6 ( (
6
2:75& 3 (

6 &

(6

1.& 0&215

T3

6 (

T3

.& 0&21

)D

0?

3

)D

& -

6 211B(

)D



5&
" (
( ( 7 ( 2& - )D
8 6%
2 —  8&&® &&&
"( 287 ( 3z % &527?C7 7
2 7 %6
!
2 — —
s | &02 ° C® sm (s
*7 %% 1. 0&20 4E "& 0&05
&
. 8
G_ 20
!
( 2 " 3
?!G 270
0oC



6 & -
45 2111 " 6 $
I 2111\ 9
- R :Cl(
( I ) 6 401115J&
& 4011G5 1B 3 (
& -
?!0 ’ ,8 425 $
2G& 7?>RG  ?2.0&>° 2&G° ?;: & 7 011€° +
6
( ' ? $
8 9 --
& \# \ 4
- 6
3Y 42:.C>5%
; 45 4 5% +
6 4 5 6 0C®; 4C;> 25

( 2cw1’ 4 57

\21 % !
#

0§ @C
&

o=
N)
Ro

0>



- )D 40&205 & 36 (
8 ( "6 "
(" : D
" &
-5 X HE R 1
& 42::>5(+ & 42::A5(E & 42:::5(
& 401105( o & 40 11;5 6 "
& & 42::>5 ™
" 4 56
6 )D 4E "& 0&0( & 2::> 5( 6
6 " 6
& - D . " T
" 6%
2 ? s © & +
.
6 o (
" "6 & ( 26
&
E &42::5 ™ "
" $ ( GiB
01B & &
401105 6 "
6 " 4, <5( 6 "&-
)D . 41.& 0&2C5 "$ 56

oC



( 5 &-

E & 42:::5%
, CO&A &®2AC 42 >0MA27?5
6 < ( °
36 (
8
(6 6 &
Q ( ( 4Q 5 8" 4
6 8 4 (
4 58 - " "6 " 6
Q
6 8 & -
$
2
2 * (
)
)
6 *
1.& 0&2: ™ "6
6

"&

' (6 & E

0A

& 4011>5
(2:>>5

5

(6



011>5 "

* %

42::>5( & 42:A5( " & 401115(

& 4011>5( " & 4011>5(
& 4011G5( & 4011G5J& "
7" & <

01@;1B&

& 401125( )

4

& 40112( " &

" "

6 n
( 0&2C
n ( . n
&
6 4 "
6
6
[+ &
& 401125( & 401105(
& 4011>5( & 4011C5(
66
6 n
< ( 6

& E



42::A5

3N:1B(

° ®C 6

)D

6 & (
G © % &7
6 :1B 3&
6 " 01B
& 4011>5
6 -
(6
&
&
0:.Z
&
& 4011C5
& - 6
G;+0AB (
2C+0AB & -

& 4011>5 6

&

Gl

@ G

& &

(6

&



4

67# #
)

1.& 0&225(

%
6 4011C5

6(

G2

4Q 5



, 1&36 ( " (
4011A5 C
*
G
) ) % 2!)7)
)
6 ( 6 (8
6 ( 7 "6
&
6(1.& 0&01 6 $
i 2 **) ) 4o
) )2
6 (4,5
2 2
- A : $
G G |
45 — 2 58 -
* ) 4,56 T 3 (
)
6 6 8 8
- 8
) 6 4011A 5

GO

(6



&- 6 ( 6
& -
& -
( "6
6 (
8 8 &
-- 5 = & *
: (
++( 6 & -
(
&
- 6 8
* 42::G5J& ! &
42::>5 4G
5 8 6 $
45 45 7
6 ) ! 40@G 5& +1A 8
45 45 "6 3LCG1
I 42::G5J&

GG



, & 401215

6
7 &- "
"4 &01225&
5 ) *1 *
"& & 4011>5(
6
6
& -
& 42:A(01115 "
4 . 2:>G5%
45
6 ( 45
&- " 1.&0&0>"
4,5

2p °5

G?

(

*

2111 (

401175

6

42::G5

& 4011C5

& 42::A(01115& -



E " 1&0&0C 6
4 4 °5(( 5 0&? 41.& 0&;5&

(



$
6 3
" /" 415 "
" - 4/ & 011: (E" G&25& -
y 8 ’ y
6 ( "
& ' & 4011>5( ' 4011C5("
& 401175 +" ' 401105 6

LARGE SCALE
AERCS0L TRANSPORT
BY SOUTH WESTERLIES

LOCAL POLLUTIOM
FROM KTM VALLEY

0 400 1000 2000 3000 5000 [m]

$ # " #2 % 8 #
> & +>&, 3 # # "
# o# " # " #
" # 3 +o#o# " 53 " '99?
9997 999 ? $999 -999 " "#% # 4v>* " $9 5%
& % # ) # #0:" B #
6# = % )"

G>



& + & 4011>5 /

( n n
! &
E" G&2
$
(
& ! (
4 &( 01125( non
"6 6 T "
&
' & 401175 6
6 = "
6
3 "+ <4
< 5 &36 ( 6
I' & 011?J( 6
6 6 6 " 6 =
" 5&

&+ 4011A5

6 & 1011>J

GC



3 & 401175
8 "E 011G )
6 8  2&G [+ 40&>
40115 & 4011?5( ™
g "
415(6 6 6
H 4 0 5& -
4011G5 6 "
6 6 401 5
& 6
» 5 )
( "6
6& 36 ( &40
+ " 42111 ( ) H
" (
) H &- <
E (
401175 | < " 186G @ 1&J&
H 6
6 6

& 401115 6

3 # 401105 6

H n

11G5 "

56 6 "

&4011:5
011> / )
"o /& E (

42211 +( 3

415( 6 -

GA



& < (' & 4011A5 "

< ' 4) H ( (;1C. +5 "6
" " &
<
8
( " "
" 6 & E (
" " " 8
" ; 6 I' &
01172(" & 011>J( 6
3"3 - " 6 6 "
3 [ <

" 011:(" & 0121J

(
6 ( (
& / & 4011:5 e 6
6 " " "
6 " "
4* * 5& (/ & 401 1:5
- 6 " / (
6 " / &
4011:56 . " 6
' & 4011A5
(6 6 "6 " (



6 "& - - ]
° oA 5 .
6 "
a4l & 011: 5& (
) /6 = . g
i ! &
E (6
" o "
e . 4< 5(
< ( ] )
4- 5& G&0 6 .
" " & G&G
) & - I<E
G&2( = G&;&
G&>&

?1



40°N

35°N
iy ; e e e
TP LU |

A 30°N

G0°N

25°N 25°N

20°M = 20°N -, =

e T
= =o'y
Booe wa s e g g |
15N = = = = s % % = 159N

'L.\a-'

N hereece i N4l
60°E BS"E TO"E 75°E B0"E B835°E S0°E 95°E
May

"““|1orﬁfs

10°N

— 40°N

T e |

40°N

IR

35°N e g RN I

30°N - 20°N
25°N 255N
[
. i ¥ O T T~ TP PR
BEREE T J o T R sl el
1 ;px P T ST
P A R R ST, I el ORI S T T
16°N — 18°N I R R e B
£+ = =
‘|UBN s ' r .i LT} I. . .]. 2w 10°N .-o-l-:- ; J : - : i
BO*E  BS°E  TFOPE TF5°E ROPE B5°E 90°E 95°F BO°E B5°E TOPE 75°E RO°E RS"E QO°E 95°E

+

?2



b:} Mar

40°N 40°N

35°N o 35°N

30°N ~ 30°N

25*N 25°N
N

ED',N -4 . : 30N
‘

15°N ¢ 15°N
¢

10°N | E T T ~1 10°M

B)"E €5°E 7C°E 75°E BO°E BS°E 90°E 95°E

Jun

40°N 40°N

35°N 35°N

J0°N 30°N

25°N 25°N

20°N 20°N e e B e
e SRR RS, S

15°N 15°N
10°N 10°N
GD°E @5°E VO°E 75°E BO0°E B5°E 90°E 95°E BO"E EB°E TO®E 7B°E 80°E B8E°E 90°E 96°E
$ " # #+, # ( +<, -99#& +,
199 #& +, 110 99/ # # #? " ? % @ 5
+# " << < #< < < < : , H
3 % # # " # # ## # # 199
" # H##3
- - 3 "
4E" G&25& " 6 ( 6 = -
( & 401115 "
" 3 6
6 46 5 6 4" 5 & E"
G&0 6 ;11 6 " " !
4 ! " E 1! E

?0



2&; "

64

6

(

2:A 011C

* 5

2::5& E" G&O

(
* 8

11

21

6

1 6 -

$77666& 6& 7

(

&
6 11
2:A 011C
6
& 6
6
01@0;
6" (
!
&

4/ & 011C5& -

77T

?G

5

21

/&



" o &
$$ * A
- G&2 & <
" 4 5 -

4<5 " &

< (< 6 "48&'& ( 6
5 "6 +&'& " 51l &42::C5( 3
&401175J& - " 5( " 4 " 5
21 w21 & -
< + G 4+G5
2012 . " " & - +G + 0
< " 0? )" & 4011G5( 3 & 4011A5J&
$ " "
& & "
2 / 84 5 -< 127:A@2071;
0 / < < 12710@2071C
G / < < 12710@2071C
? / G'?G 4H>5 127:A@207 1C
- " ( <
43

& 011>58& ' " ( 6

??




! (
" 8 &
< 7 " o
6
"6 *  0110&
- 8 45 - <
6 $ +
> 211a " 54 oy Tiga I
+ -1+
6 ,
13 &42::5]& - 6 #H
6 " n n
< & 36
"ogH .
! ( 6 6
4- & 01105& E
#H " "
" " 4 $77
-< ! 6 2:
6 2:A  011;
6 2:A 6 &

" 6
" 4 5(
" <
< ' 41 5
n < " n
&- # '
" 4-< 5
"ol el caP J+ +
-< n 6 n (
76
6
(
(
2 8
( n n
&" & &" 7 65& "
> 011( 6 6
6



0112

-<

4 $77 &" & &" 7" 7 G& &"& S / & 4011:5J&

6 - G'?G
4 $77 & & &7 7 7- 75(6 G
7 6
4 5 |/ 4/ 5
43 & 011C5& B;C1 B;C
2::A&
E (< + G 4<56
& -
(
& - ( 6 (
( 6 )" &
2::A5& 4 5 < <6 &
< + G ( + G
+ 0 2012C I ) &
42:: A5+ J&

?>



I<E 6
( 8
& 2:A0K* & 011G(
S5& (6 I<E
Q6 2:5
& (
7 &
$ = %
- I<E 41<E 25 <
< 4
6
- 6
3 K

41<E 5( 6 (
41 5(6 48"&
011C(/ ©O011A( "
! 4H
(
/ .
4M21 5 (
I<E 8
& - (
< 8 1B ;7B
E" G&G G&?5& ' 6
$ 4'5
"(6 6 "
& +

?C



EOF1 VARIANCE: 50%

a)
. , . , 0.1
60E 70E 80E 90E
40 N| 10.05
30N
10
20 N[
-0.05
10 N|
-0.1
b) EC1
1 | L
0 L
'1 I T T T T
Jan02 Jan03 Jan04 Jan05 Jan06 Jan07 Jan08
$$5 +, 5 +, " 1A * H#% "
"H#+ 1A, # " " " #
B " -99 3 -99 0999C

?A



a) EOF 1 VARIANCE: 54%

60E 70E 80E 90F 0.1

v

40N 10.05

30N

20 N[*

-0.05

10N

b) EC1

-1 T T T T T T T
Jan98 Jan99 Jan00 Jan01 Jan02 Jan03 Jan04 Jan05

$'5 +, 5+, " | * % D+
3 # 3 # #o# "
¥ # " H#2 %
- 6 -
9="1" 4E" G&2 G&; 5&
(6 6 6 " "$ -
( ) &l | +  &4011>5 + V) 4011>5
6 < noon
(6 " 6
g



4E"

* 3t



E" G& 6 < " 2(111

4 >01 5 * 011;( 6
8 " " " &- 6
6 " 6 4 E" G& b5&
n !ll
" 3 45 I<KE2 <
< <4 >A0 AlO05&- < 'I2 <
(  *( 6 " 6
& * o 8

40110 011C5& -

8 noo 6 6 6
" 6 | 4+
&011>5&
- 4I<E05 < < 6 6 8
- 4 105(
2, B 4E" G&> (5& - 6
6 66 - 8 6
"6 3 &104 E"& G& 5 6
" <
- 4CA A2 I( GC G: 5( "
&



d)

EOF 2 VARIANCE: 15%

EOF 3 VARIANCE: 7%

? 5 0.1
60E 70E 80E 90E 60E 70E 80E 90E '
40 N| 40 N| 0.05
30 N 30 N
0
20 N 20N
-0.05
10N 10N
-0.1 -0.1
EC?2
1 | | |
0 — L
'l T T T T T
Jan02 Jan03 Jan04 Jan05 Jan06 Jan07 Jan08§
EC3
1 | | |
0 — L
-1 | { |
Jan02 Jan03 Jan04 Jan05 Jan06 Jan07 Jan08§
$. ?.,5! 5!'$ IA* 1A # "
"H# " # (55 5% # "
" 5! 5% IA*IA " 3%
- I<KE  4I<EG5 < < R A |
" 6 oo C
< & | ' 4011C5



+ 6 (

ll&_

&

4 *51/

n

I<E

nn

/4 E"
IKEG < < 4

4E" G&0O5

& 4011C53& - (

6

& -

41<E

G&> 5& - 8

* 56

25 - G'7G

non

n

&
Al 0
I<E2& -
8
I<E
&
4E" G&C5



©)

d)

EOF1 VARIANCE: 63%

EOF 2 VARIANCE: 10%

a) b)
60E 70E 80E 90E 0.05 60FE 70E 80E 90E 0.05
40 N 40 N
30 N 30 N/
10 10
20 N 20N
10N 10N
-0.05 -0.05
EC1
1 | | | |
0
-l T T T T T T T T T
Jan98 Jan99 Jan00 Jan0l1 Jan02 Jan03 Jan04 Jan05 Jan06 JanO7
EC?2
1 | | | |
0

- l T I I T T T T T I

Jan98 Jan99 Jan00 Jan01 Jan02 Jan03 Jan04 Jan05 Jan06 JanO7

5! 5! #

(5 #%
" (55 5 # " b5

5! #

" "6

*% 6 n



" +" ' 401105J&
2::(01112 0112 " (+" ' 401105
6
"o o " ( 6 6
6 3 & < (" 4 A5
6 6 " 6 6 . 6 20
" " " &
" I<E - G'?7G
4) (0111K" &( 011 ?5( "
" 3
ok &
- I<E 41<E25 < < 4<(E" G&A5
8 GB 6 6
, 6 , t " & H
3 4I<E05 <
< " 20B 6 " "

" &



EOF1 VARIANCE: 35%

EOF 2 VARIANCE: 12%

2) b 0.1
60E 70E 80E 90E 60E 70E 80E 90E '
40 N ~10.05
30 N
10
20 N
-0.05
10N
0.1 -0.1
c) EC1
1 |
0
'l T T T T
Jan02 Jan03 Jan04 Jan05 Jan06 Jan07
d) EC2
1 |
0
'l T T T T T
Jan02 Jan03 Jan04 Jan05 Jan06 Jan07
$0 (5 5! 51 # IA* IA" (5
5 # " 5! 51 # IA*IA " 3 %
I<EQ 6 T 6 "
" 6 4* 5 | 401115(
& 401175J& '<EO 6



" Q 40QC v /

3 (" & 01175& (I<eO < 6 !0
" < &- <
6 8 Q
8 -Q 4 " Q 5 "
& -Q
6 < 6 & (
6 4E "& G&C5 < 4E "& G&A5 6
s : (
" 6"
"4 5 4 5& <EG
< < 4 65 8 AB 8
6 6 " "o
£ 4+ ( $77 & & &" 75
H " " A ' " /
) ( " 6
3 & " 6 " "
" (G " &
- I 6 - 7< < <
<7< 6 8 &- " 4 L1&A>5 "
< < < 6 < < -
4 L1&A5 6 "2 " & E (
!
< < - < < < "
4 & &( 5 ;1B 6 8 "



(
6
< <&- 41<E25
W ow - (
4<E25 < ", "(
4 5 4 ( 6 5
) I+ & 4011>5( " &
011?2J& " " < <
- ( " oox g
3 6
< , "& - ( "
" &
$- @ = %
- 6 6 6
" 4H5 8 6 6 & -
o H 8
& - 8 4(5
= " ; 4
& 2::0( Q6 2:: 5& - 6
- (< < < 8 0110 011C&
- - 41&0; W 1805 6 " 42 W25
< &E ( " (
8 48( 5 "6 4-
G&05& 8 " "g



4E" G&215& -
GB( " !
I<EG < <& <
Al0O@1 O "6

" 4E"& G&21 | 0J(

>B
- AE"  G&:(
"3
3 &'
& & 4 5
(6
n & -
" &
6 mn n mn
I<EO -
< 8
G&05& -

non

4 E"& G&:5&



b)

fyl Pattern

80E 90 E

fx1 Pattern
a)
60E 70E 80E 90E 60 E 70 E
SEEE N
40 N =z 0.05 40 N
30N 30 N
0
200N 20 N
10N 10N
-0.1
fx2 Pattern fy2 Pattern
© 0.1 9 ’
60E 70E 80E 90E 60E 70E 80E 90E
40 N 0.05 40 N 4 /
\/‘J ). <
NEE
30 N 30 N g
N
0 R S &
"3 d
20N 20N >‘ X < {
. -0.05 % ;
10 N|. 10 N
-0.1
$ 1 # n n n
# 3 #

IA* IA+%?%, #

>1

0.1
0.05
0
-0.05
-0.1
+.75,



a)

ff*b‘

'1 T T T T
03/Jan 04/Jan 05/Jan 06/Jan 07/Jan 08/Jan
Pattern 2
1 L L o
—— az
—8— bz
O - A\ |
'] T T T T
03/Jan 04/Jan 05/Jan 06/Jan 07/Jan 08/Jan
b) Pattern 1

'1 T T T T
03/Jan 04/Jan 05/Jan 06/Jan 07/Jan 08/Jan
Pattern 2
1 L L o
+a2
07 —Elsz |
?
-1 T . T
03/Jan 04/Jan 05/Jan 06/Jan 07/Jan 08/Jan
$ 9 # # ’II # mn
n , *ll mn mn mn !A * !A? , *ll mn
IA* 1A IA* 1A

>2



IA* 1A 1A

fx1 Pattern
a)

60E 70E 80E 90 E

-0.05
0.1
o fx2 Pattern o
60E 70E 80E 90E '
RN
o\ D
- &
40N S mgﬁ(
i E <Q
0
&
N 5 2 Al (
20N <
. i
10N
-0.1
$ # n n !A
IA+%7? %, # " # 3
6
6 <

< <(
8 . ACB
4E" G&225&
b) fy1 Pattern o
60 E 70“E 80E 90 E ’
V_ {
WON = 0.05
30N
0
20N
* -0.05
107 N [E— N [E .
-0.1
d) fy2 Pattern o
6(;°E 70°E 80E 90 E :
4N 0.05
30N
0
20N
-0.05
10N
-0.1

*IA+;? 5, IA*
#

< <&-
< 4E"& G&21 5

3 6 6 "

>0



6
- < <4 &
6 - I<E2 I<E0& -
g " " <
6 -
&- " 6 " ,
I<E <& <
< 6
) 8 21B
6
"6 , e
6
< < 8
/ (' It
3 "
( -Q "

4- G&05& # "

AE"& G&21 ( 25(
" 4E "& G&21 ( 05&
< 8 >GB(;1B G;B

6 " <& H

4AC]( G1°?C5

6 &
8

< 4E" & G&: V G&225&

(

4E" G&215&



>7?

) # # "
- < <
$ 9 $ 3 ;"
1&2> 1&>1 1&AP 1&AA [1&A | 1&2> 1&0: >B42(25
1&;> 1&2A| 1&GA 1&C2  1&7?? |1&2? 1&1; GB40(05
< < <
1&01 1&20 1&1 1&0C 1&0? 1&2; 1&2> ACB42(25
1&1A | 1&GO 1&>A 18AC [1&C2 | 1&7?; | 1&17 21B40(05
< </ +
3
& - "6
6 " / 6 "4 E"& G&225(
e 6 " &
$.
- I<E 4-
G' 2G5( < 4 < 5( 8 4 5( < 4<5
" 3 "& (
I<E ' & 401175 3
/ ' 40115 6 I<KE 8 "7
B "6 "
6 6 "




6 I<E & -6
6 n
I<E M& -
< 6 ;
< < & - I<E <

6 ! 3 ,o

! 6 & -

6 6 ' < < 6

4 5 ! ! 6
46 5 6 4 5 & -
6 " " 6 !
" &
I (+  &4011A5 /"
< < 6"
21 ! & (- & 4011C5
8 < < .7 0112 011, /&
( " ( 6 7
<6 " (™
6 ! & - "
6 6 6 1& >@1&A " (
e & - H 6
(< < 6 "4 "IKEG <

<68 " "6

" $ "



n

>>



4 5( 4 5 3 &
- 3 3 (
] 4>11 5 /"
4/5& = / ) ( ( (
) "6 3
/& - 6
6
/ ( &-
45 4 5&
6 6
) &4011G5(+ 8 &4 011>5( 3 4011C5J(
I + 42::75( +
42::A5() & 401115( &40112  5( &401175(- & 4011C5( +
& 4011A5 ( J& (
( (
& -
| & 42::A5( & 401115()
4011>5J&

>C



! e & 42:CA5
" 4 (711 5(
H & 4011A5 4 "21C11 5
) H 4;(1C: 5& 3 # 4011 05 45
42G11@;111 5( 6
" " & ( "
) H 6 8 4011:5 &
40115 8 8 4<5 &36 (
"6
6 " " (6 "
8 " /&
- 3
& 40111( 01105( & 4011G5 & 4011:5& (
& 401115 2; " " 47211
&K 0C&G;2 A>&G?)Y( 2:> 2:C5 * 42:11 ( K 0C&GGA A>&G2?\(
2:>< 2:C5 :
6 " & & 4011G5
6 $ 4+ " " 0A&2G ( A;&>1! ( G:01 " ( 0C&CO ( A;&;0/(
02;15 2:: 0111&- 6 6
( E 4 5&
6 $ " " 6 "
( 6 6 " (
"ot 6 8 " & -

>A



0
?

(G o
40;B@7?;B5&
) H

(

6
(

3 (6
&6 6
4 H
(
' & (6
6

& 4

& 4011:5

6%

0&;

011G5 6

6 6

0&; 2

4
18 4* 19( @*

"$

?&0

5

011:5



?&

66 ! () H

8
| &"&
4<5)(6 6
6 4

4 (x ("« (

?2&
6
6
(
( 6
(
8 & E
& 4011A5
) 41 5& ( 6
( 6 6
& 1
(
8
4< 5(- <
5( 6
** 5| 401215J&

C1

?&G& E

(



31N

29N —

LANGTANG

28N

27N

79E 80E 81E 82E 83E B4E 85E 86E 87E 88E

'oE AR # 2 o+ %
# "3 "#% <# "
5 3 " 3 -99? 9997 -99? 9997 '999? -999
# 3 # 4r> " $9
/ 6 " * (
011:& - 6 6 ) # A)#5(
40C&>12 ( A&;GAI( 2;21 ( ( E"&?&25 G1
466 5 ) H 4 8 0 5& -
6 “(
(" " (6 6
" & = (' 8  0&
: o "
( 2&G " & 66 ) H (
8 (
6 8 ) " " &
" & 4011G5 = 6 ) H
6 6 (6 " 6 6 '

C2



H & " " ( ) H
6 6 " " "
8&4011G5J& - ( ) H "
) # 8 " &
- (' 40A&0GO ( A?&GC;!( C A> ( '5 6
"6 " 4E"8& 78256 8 >&0
° 20 "6 A(>2> 40112  5& -
6 5 y
" 4" 6" 5 ( 8
&- 4
6 ( " 5& ' "
( ;
6 " &
: (A
" 4 56
6 "2? ]1G?1 &- 6 27
0; ( 0A * > & -
4 (- GI1C25 4 (-  G1215&
. 6 ( 6 " 1-1)
6&- 6 6 " 6 4- 22?15& -
"6 " " 6 4 >1:5& E 6
6 &

Co



0 n ,B "
: . %
E "6 0
& - 6
4C @C 5 02 '421 @C 8
" 45 6 "
" 4<5 41 5(
! 415 & E "
6 (
"6 " 2800 4
4 8 " 1& > 5
6 " 6% 6

0&; 4#/ &5&- 6

- (22 +7
E 6 " 6
420 5 6
(6 I 4
# " 4 "6
- 6 8 " 0;
6 &- 8 6

" (6 6
435  &-

8 "t 1& @0&; 5 G&C

6 $2;+7
( 0+7 &

4l &5&

$ (3O (" (<e(<?

CG



! "4 C>2( 6

6 5& - 8 6 , < 4, <"
5 , 4, "5 "o <7-
4 -< H 5& -<7- " 6 6
6 ( 6 " 1&0 é
- 6 &, <" "
4,<56 " " 6 ,
6 <7-& - " " "

! ! + & 401215&

_ 6 ; 11 20
&- _ 6
4- &( 2::15 + - < - 4-<-5 < 7!
4< " 7! 5 6 &' 6
" " " &
'$ %
- " 6 " HYYY
6 4,9-:115 & ( (6 (6
6 ! " 21
; ( &
- 011: ! * 0G( "6
6 " & 6
6 & - 6 * 6
6 6 " 6

Cc?



011:$ 3¢

( *

$77666& &" & 75&

%

64

4E"& ?&05&

Diurnal Wind Speed [Site A]

+ -+ [

+ i ——— ]
+ s
-+t — [T} 1
- — ]
- — — ]
w——— ] 1
i ——— | |1

+ + wmmt———[ [}
-+ — — [ ]|
+ -t — [T
ot — [}
st — [ []— 1|

+m— [

+ - — [T}

+ - []1
- ]

- [[]1
- [[]1

- [[]1

-+ ]|

- [T}

- [}

v o

[s/u]

9 10 11 12 13 14 15 16 17 18 13 20 21 22 23

Local Time ¢hrs)

i

Diurnal Wind Direction

9 10 11 12 13 14 15 16 17 18 13 20 21 22 23

Local Time ¢hrs)

i



Diurnal Wind Speed [Site B]

b)

--CC

22 23

12 13 14 15 18 17 18 19 20 21

i} 9 10 M
Local Time ¢hrs)

7

4

Diurnal Wind Direction

- J=———1 ++

O ]———# +
FOo R ———
FOOCF——1
== +
== === + +
== ]——1 4+
HE i+ F— —1
wHe b= -1
i — -1+
i+ R -

A i+ =[] —H
- H——[ -1

—

[29159p]

22 23

12 13 14 15 18 17 18 19 20 21

i} 9 10 M
Local Time ¢hrs)

7

4

Site A

c)

s

&

30

-~
T —
= =
(] —_

[unu] eyt 20y Aqreq

I
o=

12 14 16 18 20 22 24
May 2009 (Days)

10

-+

Site B

d)

o
T

2

-
-
I_,.-

1

May~June 2009 (Days)

@
T

30

T T
= =
[an'} —

[unu] eyt 20y Aqreq

0

3

31

30

29

28

C>



###3 3 # -
# 7, VA %
" 3%
" ( 6
6 "
8 & (6
6 " & " (
6 6 4E "& ?&0 5& -
(6 " (
6 " &
- 6
6 "
011?5& E" ?&0 0 6
6 4 28G&?
‘g (
'$ > #
- 8
&E" 728G ?&? 6
( "
( & -
4+-5& -6 4 "
&
7

CC



&
4 5& /
11} ( 6 & -
4 MG1 cGl 5
n ( 6
?&G&0&0&
a) Site A log(dN/dlogDp)
12
E. 10
B0 LB
E 6
]
g 4
B 2
14 15 16 17 18 19 20 21 22 23 24 25 26
May 2009 (Local Time)
k) Site A
5 1 1 1 1 1 1 1
10
rﬂE +
(&
#®
&) L
=
=
@]
=
5]
H
10 T T T T T T T T T

T T
14 15 16 17 18 19 20 21 22 23 24 25 26
May 2009 (Local Time)

CA



] Site A

MMMV p4 N

T
17 18 19 20 21 22 23 24 25 26
May 2009 (Local Time)

d) Site A

[

—
<
I

Total Vol. Cong. (um3/ cm3)
S

._.
=
[=]
—
N
— |
u-
= |
=3

Geo. Mean Dia (nm)

14 15 16 17 18 19 20 21 22 23 24 25 26

May 2009 (Local Time)
'$ A 3 % * HAH H#
A % ( , B °D, 3
B ¢ ¢ > BC # #
# % # 8 + < , # :
won 3
- " 4F 5 6
45 6 G1G?1 6 :GG?FGG:; G " &
" (
| HL 7 " (
& ( (
& - moon 6 AF?
4 " 58 E MG 1 ( "
6 A:1F2?1C S 4HN25 ™ " "
& '( " G1G?1
6 C;>>FA12G ¢ CcF> ¢ ¢ & - "



6&

445

& E

6 54E"&

6

6 5(

(

?&0 5&

4E "& ?&0 5&

log(dN/dlogDp)

Site B

a)

[wu] 13)awel( 3[a1Rd

30 31 01 02 03 04 05 06
May~June 2009 (Local Time)

29

28

Site B

oo NgT )

R P N, -

LR AT S
R _

.
.:...}3«..!«9.
B T N L i *
;&t.....“e\ﬁ.‘..
o by Mtf N
...»..«MN«:

YR

Sn s g
oot sty sxeﬁ!\.ﬁv

.
A
o b

)

—
el

o]
—

T
<+ -
< <
— —

(wo74) U0 [0,

31

30

29

28

May~June 2009 (Local Time)

Al



c) , Site B
m/-\ 10 ] | | |
5 . .
m\é {' M . T s i . i )
) P S R T . e
s o, £ . - }& g } i 3 { 178 1 SF LI IR 3
10 : b T WU AR 4 RRFRIV PR vdy . ol
g Ny Y RNET t *§ i 4
O . # g V ¥ 3& :%j ¥ ¢ i, 3 .8
: W i 'ﬁ AR
=
ﬁ 100 T T T T L T T T
28 29 30 il ol 02 03 04 05 06 07
May~June 2009 (Local Time)
dy SlteB
;" é!% @%f il W
8 ’ : E
T T —= e T ;- e |
28 29 30 il 01 02 03 04 05 06 07
May~June 2009 (Local Time)
A 3 % ( 4+ #,,
A % ( ? B °D, 3
B ¢ c > BC # #
# % # 8 + <, # :
"o 3
n ( mn C
Gl 6 ?1;?F0>10 ¢ GCCAF21?G ©¢ 42111 2C11+-5 "
40G11 1?11 +-5( & " " MG1 6
642>G  °5( 6 " 8 "
420>2F2:C2 ©°5 ™ "
& - " " 6
" C? 6 > " 4E"& ?&G 5& -
" 6 >FG ¢ ¢ cr0 ¢ °
E ( " cGl 6 G:G2F0A;> ¢
00;0FA1G © 42111 2C11 +-5 " 40G11 1711

A2



+58& - "
2F0 ¢ °© & - "
4" 5o
MG1
&! () 4011:5
( = ( E"&?8&25(6
6 " &
(6 " “(
7w "
6 ( &H &
>1+2>1 ¢ 1G$11 1A$11 +- "
3 <
) H  4;(1C: 5(
( "  &401215 "
27A1 ©421%11
< 4 011> 01
6 08&;2
¢ ©41G$11  1A$11 +-5&
" & (

< (6

40G$11 17%11 +

>

6 : FG ¢ ¢
CA 4 5
4E"& ?7&?5& - "
6 :FC> ¢ 2F2G ¢
2001 ©
6 6 (
6
(
6
4011A5
4 < ( 2825
e &
4 5

2A%11 +-5 >C;

1A5& -

G ©421%$11 2:$11 +-5

5&36 ( "

A0

©41G$11 1A%$11 +5 "

2&?C 0&;2

6



b) Site B

a) Site A
12000 : 12000
—All
100001 - Day 100001
"ﬁ'—‘ -‘-”Night ",7'_‘
2 8000 8000
5 6000 o 6000
S 4000 3 4000
£ g
20001 2000
0
10" 10’ 10° 10" 10° 10°
Dp [nm] Dp [nm]
|- ( # " n , *
, x # # " A % " # "
999E /99# ) # " "o $99E9'99 # #
% # " # o0 %
E" 2& ?& 6 "
" " & " '4 5 "o
4 5( "
6 & -
6211 (6
g 6 & - "
6 '+ 8" 6 66
" " "6
" " 6
&
" " (6 6 " &
( 66 " !
4  '5(
" 4 + "( 01105¢ ™ " '

AG



6 dL1&1;6

& E"  ?&>

5 ?B4 5 & #
G7B ‘& -

42GB5 "4AB5&

A?



N

100

Site A

507

Percentage of Obs.

Geo. Mean Dia [nm]

d)

Geo. Mean Dia [nm]

211

=2

T
—_
<
=1

Percentage of Obs.
LA
=

Site B
: =
1 2 3 4 5
Mode #

T T
19 20

T
21 22

May 2009 (Local Time)

Site B
\

23 24 25 26

28 2I9 3I0 3|1 0‘1 0‘2 0I3 0I4 0I5 0‘6
May~June 2009 (Local Time)
1 , % (
# 3 " 0
# # "#F99- :, 3
+ # o,
6 11} n
4>B5& - (
l& < ( 8 n
(6 "



4E" & ?&> ?&>5 6
01 (
& - 6

H & 4011A5 )

'$ A %
6
E" ?2&C ?&C 6
1 & n (
1 & - n
n ll& (
: 10G$11  1?$11 +-J
01$11 +- 5& -
6 (
" 42C$11 01%11 +-5 ‘& -
"6 4

I + " 4011G5J& + 6 (

4E" & ?&C 5&

& 4011:5&

6
4E" & ?&C 5& '
421%$11 2C$11 +- " 1C$11
4 c G5

"41;$11  21$11 +-5

A>



N
Foa
=
LS}
=

Percentage of Obs.

LT [hrs]
Site A

Ntotal <30nm [em?] &

0 5 10 15
Local Time [hrs]
e) . Site A

20

0 5 10 15
Local Time [hrs]
g) Site A

Geom. Mean [nm]
=

20

—
o

0 5 10 15
Local Time [hrs]

"/ 5A 3
% #
o, A'G$9 o, A"H$9 #,

(

b) Site B

—— ] 8—7 —+— =]

Percentage of Obs.

N

Ntotal <30nm [cm™]

0 5 10 15 20
Local Time [hrs]
Site B

Ntotal >30nm [em?] =&

0 5 10 15 20
Local Time [hrs]
h) Site B

0 5 10 15 20

AC



' " 8 " "41;$11

21$11 +-5 " 42C$11 00%$11 +5 &
6 & 4011>5 0;
6 "4 5& (
? A B 22 "&36 (
( 6 NG1 "
"& ( 6
MG1 6 NG1 & E™ ?&C 6
: " NG1 MG1 &
NG1 " 8"
" " 6 " "
& 4011>5( 4011:5( & 4011:5J 6 6
T " (
NG1 2?%$11@2;$11 +-&
" NG1 6 "
( "
" & E (
" " ( "
" & "( 6 8
"6 ( 6 " " 6
( " &
( "
6 3 (6
( & -
"6 "

AA



3 4

( E"&?&25

< (
4E" & ?&C 5(
1 G
5&- "
& -

2?$11@2;$11 +-&

& 01175&

8 4<5

G111 %«
'8

(
(6 6

(

6

$

( & 4011:5

2&- ™

"&

. (6

' 4211 Cl 5& 3"

G

0111



"5

421

5(

211 6

nn

& < 6 (

(6

" " 422

- ?82&

(6

2 5



- ?2&2% " E
+ + g #34+ + g+ #34+ - 121+ #+ #34+
- I+ - I+ - I+ - I+ - I+ -/

-1 422 @7? 5 421 @; 5 4 @21 V; @225

# 2?CF?C 212FC 1&>;F1&1G AAF?; :GF22 1&>CE1& 0>;F201 A;F: 1&>CF1&1G

' 2.0F?2 21>FA 1&;:F1&1; 20GF;? 21;F2C 1&>?FR1C O0GCF22C :2F20 1&>F1&1;

01F2G 0CF2> 1&;?F1&2G C>F22> 0AF2; 1&;;F1&2; A?CFDPRF22 1&;0F1&2G

- 21;F>1 22CF>1 1&>2F1&1A 2>0FAA 221F2A &H2F1&1A
2?AF20? ?AFO0> 1&?CF1&2; 2>0F:? ‘GF2A 1&?:F1&2G
:>F220 2CF: 1&?2F1&02 ?>F>1 02F21 1&GGF1&2;

- 422 @? 5 421 @; 5 4. @21 V; @225

# ACFG? 21>F2G  1&>F1&17? 2?7GF?A A:F2C 1&*GF180GAF2C2  A?F2? 1&>;F1&17?

' 200FG; 21GF2G 1&;F1&1? 2GGF;? :CF2C 1&>E1& GA>F0?0 A1F20 1&>0F1&1;

2AF22 01F0G 1&>2F1&2? GI1FGO 0GF2; 1&;F1&27? 2R2P21 1&?CF1&27?

- ?F;; 20GFO; 1&>F1&1C G1;F2CC :F2; 1&>0F1&2
:?F210 >GF0? 1&?AF1&2; G21F2A: nF2; 1&?AF1&2G
?CF:1 2:F21 1&?GF1&02 >CF2GO0 02FA 1&G2F1&2G

1 $ $ n
( 0&; " (
6 2 , 4E "& 2&A5& 6
& 4011G5 " 40C&CO ( A;&;01( 02;1 5( 6
&



50%

IO n ,
< " & - * + |
+ #, # "
- 4F 5 ("
(6 " - ?2&0&
( " " 6 ( 8
" " 6 &
1 ! n * + %I
% - 991, * +%0 @ 09, # " 991
< $
1&10F1&10C  1&12?F1&102° 0&>AF2&0A 0&02F2&G0
) 2&20F1&7C 1&ACF1&A ,° 1&G2F1&2; 1&00F1&20
18&GCF1&0A 1&G>F180A 1&?GF18&07? 1&0CF18&2:
°  1&1102F1&1120 1&1120F181%2 0&>F2&GG 0&>0F1&:G
1&G1F1&A:; 1&11F1&11 228&1:F0&?: 21&2AF0&C>
0 2&>:F1&>0 2&21F18&G:
E 8 ( " ' " "
* G4E"&?&5 " / <
- 01 "6 " 4



G&?58& - 4 ) 25

a) Site A
40 | | | | | | | | | | | | | | | | | | |
loc
30 B
E
20 -
@
10 -
0_ [
040506 0708001011 121314151617 1819 20 21 22 23 24 25
May 2009 (Days)
b) Site B
40 | | | | | | | | | |
loc
304 Bl
[ Irc

28 29 30 31 01 02 03 04 05 06
May~June 2009 (Days)

"1 A% " & - +1,?
+), +5, ¥ +, * o+, # "
X " "
6 B
& 4011G5 4E 5 "2::@01 11 + " "40A&2G (A;&>!(G:01 (
E"(?&25( " &
" 0 & 4011G5& "
( (
2 ) AE "& ?8215&
6 (6 6
| 4< " 5&



6 2(>(21(2;(2C 00 " " 4E "& 2821 5(
0:1 " - 4 8 21%$11 +-5&
a) Site A
8 | | | | | | | | | | | | | | | | |
-50, @-NH, ¢-g +-C,0,
6_ _
P k-
B H \ /0
@4_ ! b -CSI \ i
s g \O’Q\ pey / \ /O~ \
o-—-© \ RN ! vy v O
23 \ P \ /,O gk A LT
8- Roae s a o x . et
-¥= x—*‘"*\ ~@ = = - = -~
s SR R L N |
04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25
May 2009 (Days)
b) Site B
8 | | | | | |
©-50, m-NH, ¢-g «-C,0,
6_ —
) —’/‘0\\
= o7 L
594 // \\\
// \\
2-)_‘_ --O---...___O // ,.___..---'l\_\ D=0
- -‘ _____ o-=—""" ° f// --‘.‘--._\‘_
- - Tm—— =E====-_=" /__-— =--“*-—..._- =:::
R S et N S A s S
28 29 30 31 01 02 03 04 05 06
May 2009 (Days)
9A % " | & - " * +,
o+, # " % ) S # #
* # " # # #
n % n n n
- 4 ) 25
G1B & 4011G5 4"
(E"& ?&25& + 6 ( " <4< 5
R2 7 °5 " " " 4 &C 7 °5
& 40115 |/ 40C&;: ( A&G2I( 2>11 ( )



H 5 * 011>( G1B 4E 2::5

&4011G5 " & - 6 "
(
" &
- " I 41 5
4 &011C5& -  "! ' 2.+ B0 7 °
2+ ®&: 7 ° & - 1 7< '6 R+ &
R2+ B2 AE "& ?&225& -
&+ & H & 401105 ' ( "E 2::&
( 3 6
& 401215 AE "& ?&25(0111 &&& E &
011; * 011A& - 1&AF1&;"7 G |
?28&CF0&1"7 G < " 6 I <
" " 4-  2&05& " 6 6
4@06 K@ ? ? & 01215& -
<7< ' 6 BC+ RO D>+ &
4- 2?8058 - 6 " <7<
1&;2F1&20 &36 ( <
& 0&CF28G "7 (6 , <
'4- 2805& - < 2&CF0
"7 9 6 4- 28&05 6 8 , <7<
& * &( 4011;5 " <7<
6 " 6 1&20 8  1&A& -

, <7< 6 1&0A@1&G046 2::05 1& GO@1&;; 4 2::05 -



4 5(1&GOF1&2; | ( 182C@1877 = &- <7<
6 &
a) Site A
0.8 | | | | | | | | 1 | 1 20
uya |~ WSOC/OC == EC/OC =T

Fraction
Air Temp Amplitude[C]

T T T T T T T T T T T T T T T T T T T
4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25
May 2009 (Local Time)

b) Site B
0.8 1 1 1 | 1 | 20 —
<
3
=
s <
= &
et
<
28 29 30 31 1 2 3 4 5 6
May~June 2009 (Local Time)
A% +J* <
+5<!, # " " + %
n : % n , * + , * + y # 5 <!
* " *
* & 40115 , <
& ( 6 8 , <
, <7<
(6 8 , <
4E "& ?&225& 36 ( , <7<
'& E & 42::5( &( 401105(
! & 4011;5( & 4011;5( &( 4011;5 6 "
, < " "6 &-



" 0& ; ( " , <7<
nn ,<
" (6 8 &
a) Site A
2 | | | | | | | | | | | | | | | | |
1.59 r
B L
E.D 1 /.h_‘.
» %
& ’ Y
0.5 \.,-‘ \ . //Q\ N /.\ /’
- SN Ay
LN & SV N
0 T T T T T T T T T T T T T T T T T T T T
04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25
May 2009 (Days)
2 | | | | | | | |
1.59 B
B i
E.D 1
PR
e N
0.5 L \\ -
St e el v
0 T T T T T T T T T T
28 29 30 31 01 02 03 04 05 06
May~-June 2009 (Days)
A% M), * o+,
* + , * " J*]) 3 *
#ll n
- " 4-56 " &- 6
" " 4,<56 - " " "
&- ,< 6 B R 7 ° 1+ &
( 4E "& ?&205& - <7- 6 Lo+ R1
DA+ R; '& &



6 6 G1B " A 4 &(
011:5K 2: 0;B " / ( 4 &( 011G5K
8 GGB " 3 ( (# 4+  &01215&
E '( 6 " nox "
" 4E "& ?&0 5& 6 6 (6
& < (
' 8 6 4E "& ?&0 5& "
(
4 8 ( :@C( 26@2( 2C @2 00@0G( E"& ?&: 5( "
& - 6
& & 4011:5 0&;
) H "6 "6
& -
" &
Y "
< * G( 011 6
" " /4 < -
0;1 " 6 5&-
&
* ;6 6 &E" ?&0 6 6
‘&« #H 6 " 1:$11 272311 +- " 6
6 6 6 " 4 6 65&
- 6 6 4A;1@:11 5



"2 ' + "& 4011G
6 ! "(6
42:?:( 2:;25(
& 401175( &( 2:A?5
6 8
6 3
(;11 " )
" 5 6
" 6 6 6
401115
6 &- 11 " "
6 6 « "
3 "& - 6 "
"6 ' " &
< " 6
*
" 4E"& ?&7?5
6
6
6
- + "4011G5J& < (
28056 6

4 8" 5&

5 6 6
6 1:$11 +-
6
H " 42:AC5(
6 &-
" 6 " &
! 41 ET
6

6 4E "& ?&2G5&

(7111 (6
! 6 6
- ( 6"
]
"6
“ gz
G& " (
" 4E"& 78?5
& - |1
" 8
6 QY "
G (6

11 6

& 401115(

y4E"&



06Z 03 Jun 2009 500 mb

20°H

107N

CONTOUR FROM 85620 TO FSB0 BY 20| CONTOUR FROM 5653 TO BB BY 20| CONTOUR FROM 8700 TO B8R0 BY 20|

06Z 02 Jun 2003 300 mb 06Z 03 Jun 2003 300 mb

47N 45°H

"N 307N

W 107N | W
o 1:;\::-"::::- T -‘: o IIU T T T T o [ T
60— TOE BC7E o'E 1007E & — TE BOTE o°E 1007E ﬂﬂJ TO"E BO™E 90°E 1007E
[CONTOLR FROM 00 10 1063 67 20] [CONTOLA FROW 600 10 1063 BY 20] CONTOUR FROM 820 TO 1680 B 20
'S ! #omo
+ #, -9 199 # " # "
) # 3 % # %" +199 , "™ # # #
# 2 % #)" > " # #+,
# ( + <, 5
- 6 8 6 ( "
" 420$11 2>$11 +-5 " 40G$11 1G$11 +-5& -
n 6 6 n
4E" ?&275& 6 "

211



a) Site A
m/-\ 12 1 | | L
5 117 ——00:00~03:00 LT |
= lgm ——12:00~1#00 LT -
2 8 -
¢ : "o
25 \/' \‘\‘\____/ i
> 3 -
§ 2 i
g é T T I T T
14 16 18 20 22 24 26
May 2009 (Local Time)
b) Site B
o 12 | 1 1 |
5 11 —+—00:00~03:00 LT |
e 10 —— 12:00~16:00 LT |-
S 8- -
s 77 L
& 6- -
O 3 L
3 47 i
> 3 5
g 21j i
2 0 T T T T T T T T
28 29 30 31 1 2 3 4 5 6
May~June 2009 (Local Time)
t 3 # +3$99
9$99 + 99 .99 # *&* # 3 #
" #oO*&* 3 % # #
2;(2C 00 < " - & E 0G
6 ( ( 6 6
& " 6 2;(2>(01(02 0& " (E"&
?28&2? 6 " ( 6 "(
48&'& 2;( 2C5(6
4 2>(01 025& "
4 5 " 4 5
6 4E " ?&21 5&
E ( " 4 5( 41 5(
456 " "6
( n 11}

212



g

Standarised anomaly

& E" 7?&2; 6 "

Site A

—_ N W A

—_ o
P

“—B—N‘V ——IN —0—‘EC‘

1
[\

14

$

16 18 20 22
May 2009 (Local Time)

waa o
#

2;(2C@2:( 0G 0Oy

6 &- 6

24

I$*

b) Site B
) 4 ‘ ‘ ‘ : : ‘ ‘

g 3 | —e—Nv ——IN ——EC|
2

2! 2\
5 0

=] ¢

g -1

7]

1
[\

28

293031 1 2 3 4 5 6

May~June 2009 (Local Time)

41G$11@21%$11 +- 2>$11@0G$11 + -5( 6

" &- (

n

210

3
+5, # 3
6
2J& "
6
6
(
&




4 5 ' 4 5
3 &
MGl  NG1
5 .
6 & E (
6 "5&
6 v -
5 .
4011:5
) H & -
78 "
7 & -
5 .
" 211 6
&- 6
" &
<" =
40?@0>B
& " <6
58 -
6

& 4011:5

7||

01 (6

0&;
4>?@>AB

5& !

21G

6
& -
(6 6
4
6
8
Il6 n
Il(6
6
C@21B
4 0CB
& mn



6 &
411&
" "4 L1&C:5( "
41&C;5 6 & " ( "

6 4ML1&C1 & & OM1&;5& + "

" &
n 1] |( 1]
6
( "6
6 1] n
3 &
3 "
6 4

2172

C>5(

non



) = % )"
(
6 " "*191:] & 4012153 6
6 " "6
" (6 6 8
" ( (
| & 401215J&
6 " 42:GA5( |  42:?A5 ( 42:2:5( 42:AG5(
H " 42:A>5(,  42:15 J& (
& 401175 401215 "
" 6 &-
( 6 6
6 " 6
( " 6 8 "
$ ( 6 "
" 6 " ; &
( ' "* 191
6 &
( 4011:5 &4011:55 8
" " < ) H 4 5
8"6

21;



" 6
< . "
4011:5 H & -
6 8
" 21 6
; 6
& 6 "
(
& ( ef
4H <" 5 4
1:$11 20%$11 +-
"6 &
6 "
6 & <
6
8"6

6

"& + 6 ( 8

& -

& 401125( 6

& 401115

un n

21>

H<



g g
3 )
g g
& &
A V
= 10° El
o) o
Z 1 Z
10 ——————————
0 2 4 6 8 10 12 14
Local Time [hrs] Local Time [hrs]
- " 3 # * +  #,
" + % $9E@ -,
@ 5K91 #
- " 4 NG1 5
201117 7 © 17$G1  1>$11 +-( 6
1A$11 +-4E"  ;&25( 6 0 +& 1A$11 +(
C:117 7 ¢ 1A$11 21%$11 +-
200177 ¢ 21$11@20%11 +-& ( "
1A$11@21$11 +- 6 21%$11 20%$1 1 +-& -
4 MG1 5 6 6
" 6 4 NG1 5&
1 ( n
$25+6 8" "o "6
" ] K 7 05 8"
! " (
4011:5 & 4011:5 " <
) H ] & - 6
8 6 " (6
6 6 " (6
( 6 6 " "

21C



6

4011>5(H "

011:& -

&?&

42:A>5&
"* 191:(
6 6
|
1 ( 6
: 6%
* n
6 n
" " H

' + " 4011G5(" &

6 6
" 42:GABJ&
( n
6 " *191:( 6
"4 56
6 6
(
6 n n
( & 0121J& E (
6 OA * G
:&0
&G&
"6
' 4E" :&05&

21A



4000

3000

2000

Latitude [N]
[\
o0
)
i

1000

28.1
842 8425 843 8435 844 8445 845

Longitude [E]

*vovgyy 95 3 = % *
+ #,* L L"  #3 % #
3 % # 4 3 % #
3 #
6 ( 6
4 2:AG5&. -
6 6 &-
4E " -&G5
8 & 401175%
4(5 , 45 45
6 45 2 2
00

21:

4:&25



2 2 .
45 22 2 || o |
20 0 1.
? 1
. " 6 6 s L?2&0 ( 6 H e
P & " ( LA
L1 (6 " 8 L C 20286
&
3~
E’b 2
lgl ~
<
3 15
<
0-
100 |
50 :
3 — : ‘
Distance [km]
_$ ( ) "#% #
. | |
6°(C | 42:CC(2:C:5(
E  42:A?5( 3 42:2(2:>5) 6 " «
401105( ' 4011C 5J& -
o4 " 236K+ 22205 " &

G4 GK)

221



& 2::?( 2::AB& - " "

G 8& -
2110\A . " 6
011 & " " "AA 6 G1 (
211  0&0 011 20 & - &
" 6 2> 4G&0 5
"6 &- 6
" "& 8
" 4 ?3 (?3 5&
- 6 1;$G1 +( " 20
& - 6 :2; G12&; )
& - " "
" <319 " * 1A 01121
+ " 4011G5( E "& ;&GJ& ' HY Y
" (6 Ll&l2: 2

41IMMGG15( L1&122° 4GG1MMCC15( L1&12?% 4CC1MM2GG15( L1&11?1°

42GG1MM2;;15( L1&1202 2 4 N2;;15& - 8"
6 2?2 "7" 8 6 "& - +3
G 1&21(1&G1  1&>1 & /
6 " (6 " 1&C 84+ 5
0& - 6 6 ?1B &
- 6 6 2 G
&

222



Height [km]

Height [km]

9.00 LT 10.00 LT
Wind vector m/s Wind vector m/s
3,00 bt e L L 300 bt A b b
2.50 2.50
2.00 T 2.00 —
=, ]
1.50 £ 150 E
=1 ]
1.00 T 1.00 -
0.50 0.50
L L N L L I A B |
40 20 0.0 20 40 40 20 0.0 20 40
X [km] = x [km] =
11.00 LT
Wind vector m/s
3.00 = 3.00 RN RN
250 - 250 —
2.00 4 LE 2.00 1 e
: € : I SR A AN
1.50 - = 150 -
] =y ]
1.00 1 -T 1.00 1
0.50 E - 0.50 E
LB LI R B |--'|"'|"': :"'I"'I"'I"'I"'I"'
40 20 0.0 20 40 40 20 00 20 4.0
X [km] = x [km] =
-' 53 3 % %FM 9
- " 1:$11 +- 4E" :&?5
" 6 " 1:$11 +- 6
6 6 n ( mn
64 & 011?75& - 8
" & H
/ 40115 6 6 6
& 6 ( 6 6

220



" &

' 4E" &5&
a) b)
3.00 3.00
2.50 - 2.50
T 2.00 - T 2,00
=2, ] =2,
£ 150 e £ 1.50
= F 2
£ 1.00 1 - T 1.00
0.50 - - 050
0.00Ill|lll|lll|lllrlllrlll 0_00|||||||||
40 20 00 20 4.0 40 20 00 20 4.0
X [km] X [km]
5
4
= 3
-
= 2
_-5, 1
£ 1.00 3 - 0
N 7] -1
0.50 - - »
0.00
40 20 00 20 4.0
X [km]
-- : 3 % " +4K, %F99
F 99 4K " 3 9' < : 9 9 < |
- " HAN, # 3 99-< 9 9.< ,
3 % " +40, " !
" " " 3 6
20$11 +-( 6 2
" 48LFG ( 6 5& - 8 "
6 6
4E" :&7?5& 6 "6 6(
n H ( n
13 &4011A5( & 4011:5( + /

22G



401215J& 6 H"
42:A>5 " & - 6
8 6 " "
& - mnn
6 " 6
6 6
&
E" & 6 6 ( 6
6 "6 &- "
6 4#95 6 "
6 6(6 6
" & - 6 6
6 6 " & "6 (
6 6 6 6 8 "
&
a) b) c)
15 ' Lo 15 : 15
12 - Lo12 - TE :
= 09 - - 09 \ - 09 A -
S 3 N S
£ 06 - ] -5 06 - -E 06 - -
E T W E
03 - E - 03 - - 03 - L
0.0 ; é . 0.0 e B = 0.0 ; = S S
1.0 -05 0.0 05 1.0 15 20 1.0 -05 0.0 05 1.0 15 20 1.0 -05 0.0 05 1.0 15 20
UX [m/s] UX [m/s] UX [m/s]
-, L2 H#H % # 3 " e
%F9 F99 ,* " F - * " F$9 # 3
" " 91 99 % # "

227



8>

En

6 (

ll&_

(6

8LF2&;

6

6

8LFG&1

6(6

8LFG&1

(

G11 8LF2&; & E

4MG11 &"&5

o 1w 9

o - —-—

[wy] "I'Be wbieH

-0.10 0.00 0.10 0.20
UZ [mis]

-0.20

4.0 6.0
UY [m/s]

2.0

0.0

+40,
F91 99

%

3

# 3

%

-1 2 #

% #

# 3

%F 9 ;F9

+4N,

1:$11 +-(

6 4#R5

20$11 +- 4E"

>

21$11 +-(

6

"9l

;&C56& -

22;



1:$11 +- 6

6 6

1:$11 +- 8

(6
&
6 6

6 2111 +-&

6

1&2 7 20%11

4;$G1

1:$11

36 (  1:$11

ef

1:$11 +-(
(
1:$11 +-
8
6
1:$11 +-( ™
6
I n
401115J& < (
4

22>

20%$11 +-& -
+&'  1:$11 +(
A$11 +-5
+-( 6
(6
+(
& 401115& "(
6
& -
6
1:$11 +-
& -
(
"6 6
5& " 6



22C



) #% n

& 401125( - & 40117?5(

" &4011>5(E & 4011C5(-

4011:5( " J&

& -

6 & 42::A(01115 "

>&0

| &"&
+  4011C5( +

& 4011C5( "

(

& 4011A5(

) 6 4011A5 "

" >&G&

22A

& 4011C5(



6 6 "oox191 "
?2& - 6 4 5( ) H (
66 " ( 6 6
4 5 "
IE" 2&2( & 401215 J& - "
6 " 272
0; 011: 0A * 1; '&
( 6
4 & 401215 5&
- 6 " 45 6 "
y & 5 ;
&' 8 " 4<(>?
>AB5 6 40?@0>B( < 20 3 SB&g- "
6 6 "- + 401125%
< L 2&G\< ,<5P G&O\, < 4>8&25
6 < " (< " ( ,< 6
" &
- " 45 " "
1.& >&2& - 0&; 6 "
( <( & - o
1&2CF1&1; ( 1&27F1&1; '& - " 1&G;F1&1:
( 1&GCF1&1; '&- " 43 < -
1B " &

22:



6 "6 6 " 27
1G?1 &! 4-  G1C25
4- G1215& - 6
( 6 " 1-1) 6&- 6
6 " 6 4- 727 15&- "6
v B 4 >1; 5& - 6 6

4, " E " (2:15& - "

( 4 56 63
34 58 - ) & 4011;5
& 401175& - 3 ( " 6
& 6 ( 3
6 Gl & " 6 " 3
6 G;B( &- 3
6 " 3 43 32115
& - 3 6 "
"& - 6 " + (
5 "
(6 " &- 6
6 &
> # 5
- 6 6 "
" ; & -
6 0 B " 6
4 &( 01215& < ( 8
" 211 (6

201



8

6

& 401215J& E

4,1 M MO11 5& -

- "6

6 E" >&2

34 35 43?50<?&

3 1] n

6

,9- 5™ "6

4/E5 6

>&2 (

4 [E5

202

6
"6 ( .
6 &E (
5 .
& 401215J&
6 .
5 .
&
"6
&# "
(
3 &
" (
&&
"6
"6 3
E" >80 >&0 6
. g
6 3 34



Site B

)1.3

b

1.2

NRe .

Site A

a
)1.3

1.2

60 70 80
RH [%]

50

40

60 70 80
RH [%]

50

40

+E 99

+A> |

& E

>&0

& E"

6 2A@O0C h

8

21hé& -

"6 Glh

& -

21@2> h

&

2A@0G h

42::25J&

F2B 14, 8

< o

43

IE6

IE

n
1

"6 &
AlB

AlB

36

200



(

8 8
6 31" &42:A25(
42::A5( & 4011?5J& 401115

"6 8 8 4 "43 <"

6 "o 5(
3 & ("6
6 & [E 3 6
3 43 ?5) <, 43 ?5 < 5
& ( /E 3 6
Al1B " " (
&
.9 #% " #
43 A<, IE 2:Cy( & 2::0(
6 & 2:::J6 8 " 6 &E (
6 | 8
J 6%
: e
[ $ $

# %—% 2 £ & n Q 4 5_"

% & 5 4 5 5 4 5 # ) U

4>805

6 /E 6 (

43 5<, (, (

20G



( 4 , <
( 54 5 5 4 5 43 < 5 6
( 6" 43 < 5 & 3 (
6 &l &
42::>5 (
6 "6 & 4 1( "6
" "6
6 & (6 4 2 &
2) Site A b) Site B
* WXt ¢ ambient ¢ dried * Wxt ¢ ambient ¢ dried
100 100
= 60 = 60 ;“ -
T z 5 F
40 ' 40 ¢ N |
20 . kN : 20 }\'j\ ' : -
WAL AW AT e
0 v 4 0 v
12 14 16 18 20 22 24 26 29 30 31 01 02 03 04 05
May 2009 May~June 2009
Site A Site B
%0 dyg y
28 28 ﬂ ; {
26 i 26 i IR
) 24 } ) 24 5 H i 3 \vl \
= = : P\
= 22 = 22 ! "i
. i
E, 20} 1 ’ A E, 20
~ 18 I £
< 16 A * ‘ VV v SRR
1441 14
12 NI V 12
10 - 10
12 14 16 18 20 22 24 26 29 30 31 01 02 03 04 05
May 2009 May~June 2009
5, 3# %+2, % # # *&*
" # 2 % # #
+JK, :, " % JK

207?



- "6 " 1&?AMM2( "
& (
! 43 < o !
,8 425 6 | 5 4 5 6 &
. " (
<& - (
+ " 4 " & 011>5(6 6 "
I 5 4 5 6 & - 43 <,
I J6 - 6 42:7?5(6
" n & -
4" 56 , B 7 “&
2) Site A b) Site B
1.5 1.5
Measured Measured
Ly ..Model: ¢ =0.16¢ =04 Ly ... Model: ¢ =0.14¢ =0.37
as SSC as as
1.3 1.3
S S
A A 1.2
40 50 60 70 80 90 80 90
RH [%]
.$ A> " # A> * #
" 8> &1 % 8 #
A> # " 67# , A> * " #
A> # # "
- 6 " /E ( /E '6
S " " & - 2>

20;



® 6

4E" >&G5& -
43 <
¥5:5& < ( "
( "6
"6 4E" >&G5( ™ "
3 ‘&
" 43MA1B5( 6
3NA1B 4 56
" IE A
" 16 & 4011A5J&
.$$ 5 #6 " %+ )
) 6 4011C5 "
6
(6
( 6
"6 & #
% %
6 ) 1
" 2&C>: "7 ¢

6 >B 27B
4 ®C
"6
8
&36 ( (
1B3 8 28&2?( "™ "
" 4
5 " 6
(
7 ( "
n Q 8 n ( n
$
4>&G5
43 /<, 28G"7 ¢ " & -
6
( n mn

20>



587 #
# m

1&2G

| )

&36 (

& 4011:53& # "

1] n

Q

%
£

1.5
1.4

1.3

GF

6 4011C5(

8"

8
( mn
& 4011>5 " )
211 $
o1 §°
211 " 4>875
2 o11#
Site A

Measured

Model: k=0.15
40 50 60 70 80

RH [%)]
# # o
IE 3 ( 6
"34 E" >&75& (* A & 401215
&
8 6 (
mn Q 8 " & - &2
J Bl=" & 4011A5( * ~
(E" >& 6
& -

20C



6 1&20F1&1G 1&22F1&10 ' (6 "

"1&>8? [E & 3 &
0.3
—&— Site A
0.25 —4— Site B
0.2
“ 0.15 'f :
0.1 H \ I-.\.I w |
0.05
0

03 10 17 24 31 07
May~June 2009 [Local Time]

- 4% %  # N+
wa o w .
< ( "
AE"8 >875 1.8 4>8G5 6 L1&>2& - "
L1&27F1&2 6 " 5 .
" "4 1 B(! & 01215& - "
) (6 " E
& - 6 " "
2 2 ’ .
D & 401215 4 6
6 011A5&

20A



) 6 4011C5
6
6%
G G |
45 —————8 — 4>&;5
G GQ 5
6 45
L452( 6 ( LA&>:0;2 W
21, 7- , &co ° -LO:A&2; )(
* , 45 6
)
( 8 6&
E 8 4 5(
) 6 4011A5 "8
* s |
) )% 2,7, 4>&>5
)
6 ) 6 (8
6 ( 7 "6 ( , T
(
, 2
4)5 _) )
2 12
- 6 , <
< &- " ) 6 4011A56

20:



8 L& 4>&>5

& - " "6
8 "6 " 8 4 8'5&-
" 6
" & 6
" 28&C>: "7 ¢ 43 g<, 28&G"7 ¢ " 46
5& - moon
" ( 6 &
$° = 5 "+ *(A
"8 6 "
" & -
3 ;
" &' (/ 4011725(
/| &4011>5 8
& ( 8 "
(6
(6 6
4>&CA (CG&2A!(  011>5 "
# H S & 4011A5J&
" &4011A5 6 $
" 8 (
6 " 4 5(
8 8 & 8

2G1



330

6 & *
8
" ( $
45 4 g 8 —
2 | |
6
48"&
" & 011A(, & 01215&
a) 12:00~15:00 LT
5000 J
4500 /
4000 %
Z 3500
E s
"= 3000 / Free Atmosphere
Q V4
E 2500 (;j Entrainment Zone
'<£C 2000
1500 Mixed Layer
1000 LS Surface Tayer
310 315 320 325
Virtual Potential Temperature [K]
o %" % " 3 "
# # 12& 5K "+
# @ 99 # + , # 3
@ 9 #?2# 3 3

*  42:G5J& (

8
42:.G5
g K 61 — 4>8&C5
2 |
3 "
& 8
& 2::>( +  011A(
b) 15:00~18:00 LT
5000
4
4500 éjé //
4000 /ﬁ//
Pl A
g
%5’ 2500 /;{//
% 2000 ’{(/>
1500 réz
1000 é 134
310 315 320 325 330

2G2

Virtual Potential Temperature [K]

993, #
; # 9$E



8 "
41G @20* 01125 * 4 '5 "
3 18 4<3 95 " 4 + "
011G5& - 8 " " 6 0G11 (6
" " 4E" >&5&- "
"L22) &"& & - " "6 (  (
6 "( (
" & " >1+2>1 ©6
4* 011>@E O011A( 1G%$11 1A$11 +-5 3 <
4<() H 4(1C:5 4H & 011A( " & 01215&
E ( 8 6
" (6 8 "6 (
" 6 "
S "4 &
01215&
- 8 "
420%11 2;$11 +(6 8" 6 5 " 411%$11 172%11
+(6 6 " " ( "
6 5&- 8 " 8 " "
AE"  >&>5( 6 "
8 " " & "
( "

2G0



&36 (

6
(
. $ )
| &"&
( 6
$
45
6 (( (
1.8 >8&A
"&
6"
45
6 45
P& -

& 401125
—(— K
(o(o

2p °5

_/+

8

R 4011;5

6 64 & 2:

+-7/ ?

2GG

J&

‘A5 6

4 >&A5

4>&:5



" L& 4>&:5&
1.& 4>&:5
4>8A5&
a) CCN Spectra
2000
1000 |- C = 9629
k=227
p=182
— p=1282 f
‘s 100 7
2
z
S
Z
10 17-May-2009
/ 12:00~15:00 LT
1 N
2 -1 0 1
10 10 10 10
s, (Vo)
<) CCN Spectra
2000
1000 | C =26570 _/ ]
K220
w=1.04 /
—~ B=110.9/
‘s 100
2
z
S
Z 4
10 £/ 18-May-2009
£ 12:00~15:00 LT
1
2 -1 0
10 10 10 10
s, (Vo)
/ ) n
A# # + | # " %
# #% n n +P,
(5 )" #o0"
3 # & 6
# n < %

L&

b) sc-D 4 curves

I

10

s (%)

¢
-~

.1 \

10
10

Dry Diameter (nm)

10" ’

d)

10

s -D  curves
¢ d

10

s (%)

C

10 . 5
10

Dry Diameter (nm)

10

2G?

(5

10



E " 6 (
" " (
& -
-7/ 6 6 2B4& & 6 5 "
& - "o j 8& 49 (6 6
& 6 1.& 4 >&:5( 6
6 " l.& 4>&A5 & -
" " 6 E" >&C >&A(
" >&2
- >&0 '& & 42: A5 "
& - 6
" &
. " 6 64 & 2::A5
' 4 '( @* 0115
A Q R
0A 2>G02 0&;? 2&C> 2:&4G1
0: 01C:2 0&>G P&AL 0G&GO
Gl 2>C;0 0&GC 2&>7 00&A1
* 12 CG1: 0&;> 2&: C&>1
* 10 2:>10 0&>> 2&CC 01&CA
* 1G AO0G1: 0&G; 28&>; C:&>G
* 1? G20;; D&1G 28&G> C>&G>
* 1, C1>2 0&C1 0&20 >&::

2G;




. " 64 & 2::A5
4 ( 0115
A Q R
2? 0>.GG 0&;? 2&;0 G>&:?
2; 2G:C1 0&2: P&?G Gl&:
2> >1A; 0&G1 28>A 2G&?:
2C :P0: 0&0C 2&A0 20&G0
2A 0>;C1 D&12 2&17 221&:0
2: 0GCG> 2&:A 2&07? AA&C?2
01 21G:0 0&>? 2&CG 21&1:
02 P2 0&1A P&G; G0&01
00 :JA0 0&2; 28&7; G2&CO
0G 20:A; 0&02 2&70 GC&?A
0? ¢G1C 0&0; 2&>: 2C&17?
0; >P:A? 0&C1 2&AG 0:&7?>
E" >&C 6
4 6 8 /5& -
" 2C 2A 4E " >&5
6 4E" >&C (5&- 6
(6 & -
01 2A& -
IE 211 01 ( (
& (
" 0 * 1G 4E" >&A5(

2G>




! AE"  >&A 5& -

4E" >&A 5 6 4E " >&A 5&
a) CCN Spectra b) s -D curves
2000
1000 & = 19602
k=2 \
0
w=17 ,/ 10 \
o~ B=2078
' 100 ,j
g ’7 ~—~
N’ o O\O
5 ' <,
z s \
10 3 2-Jun=2009 \
P 12 15:00 LT \
L _1 \
2 10

-1 0 1

10 10 . 10 10 10! 10° 10°
S (%) Dry Diameter (nm)
c) CCN Spectra d) s -D curves
2000
1000 | © =828
k=23
=165 / 10
. EI / \
o~ B =79.63/
‘e 100
e S
z < A
s m°
Z \
10 3:3un=2009 \
[/ 12:00~15:00 LT
[
1 N : 0 . 10-1 \
10 10 . 10 10 10! 10° 10°
S (%) Dry Diameter (nm)
0 ) A3 #H#H( "
# # # " % (
# # #0 " " + , % # "
(5 )" # " + # 110, (5 :A
3 # & 6 # + 990, # (
# " < % # 3 %
()6 & 401215 ?11 G4 6
4<5 ( < L 1&25 2111@0111 ¢4 "<

2GC



( < L1&0@1&>75 0 111 ( ., ( 4
011:5 1&G;@1&7; B& - "
& (
"t 1&G@1&?,B 4 | 56 ?GFA
" ( CiF1 " 4 G@?(011:5(6
6 " . (
4 < ( < L 1&A 28&15& 4
1&G;@1&7?;B "
4 6 56 Cl11 ¢4 2A011:( < L 1&?(5& - "
6 ?22F:0 8 " 2A011(6
4 5& " " " (
7 ( "
&
"6
"% 191 "4 &
01215& - "6 8 )D "
" 43750 <?&
6 6 6 (
6 " 8
8 JE " 3&36 ( JE A1B 3 "
" o

2GA

5(



& 4011A5& - " 6 e

& - 6 " "

2G:

43-

5



I ) 3%* %

/
/" 415 6
4 & 011A( / & 011: (
/ & 011: ( ' 01215& -
6 6 (
( &
401215 " 3 =
/
4 & 01225& < ( & 401215 6  (
(
6
( ) & (
6
6 &
& 4011>5( ‘4 011C5(" & 401175  + "
401105 3 6
6 " &

271



) & 011;( -
+ O11A( "
6
401215 3
3 n
(
4
"011;(
E & 011C()
0121
6 & <
(6

(

& 011C(

5(

& O11A(

4M

& 011A5&
3
+ 011:()

6

+

& 011>

011:(

272

6 (
4
& 011A(
& 0121
18
211 (6
G115 /

5

4)

~
1

& 011C( +

& 011(

& 0112(

& 011A(

5& -

4* 191:5

&

6

& 011(

& 011C(

&



E

18 4* 191:(

*/ 5&

( ) E
42::G5J(

5&
6
6
& 0121(
6
4)
6%

48"& (

&<
"&3 (6
=/
& 0122(
6
5 6 (
C&0 8
C&G&
E G&0& -
R 40115
1)
4-5 "6

270



| 6 & 42::C5J(

42:A:5]( I
# 4'+5
&
- 6 L)
= (6 " 2%8G "
4E" C&25& - "
202\CG (6 71 "
"6 B 6
W 6 & - "
( 3 ( -
/" (G '
6 "
6 "6
3
- "= /& = 6
6 )
6 &
4 5
Gl& - 6
, E 4! E5
l 1&CU

27G

?

(

|
401125](

& 4011>5]

+

" 0C(:( G

R

2

:2\;2( ;0\;0( CG\CG

1 &

(

& E"
n ) H

"*191( "6

4),5

#/ 01

#1 [-<<

C&0



" 2?7 011:( 1111 #-( ! 1;$7?; +- &

32°N
30°N
28°N
26°N
24°N
22°N
80°E 82°E B84°E 86°E 88°E 90°E
| > "# # 3
A 9+, " # > & +>& #
" : " # # A 9 +1 ,? 9% +% ,
3 ) A 9 + , # 6 # = % A# #
P # " s "
#2 %

277



2? 011:( 1>11 % "

6 " 20 & ( 4 G 5
42 56 " 20 27 1>11
#- 2> 1111 #-( 6 &
>k8  4&'&2A G 56
G G 6 & -
6
6 (6
6 4 & 01215&

d04 Domain Terrain Height (m

27°50'N M
27°45'N '
27°40'N 7
27°35'N I @
27°30'N ""
27°25'N
27°15'N —:x_\“:‘ O \tERAI PLAINS - %
1 | I 1 |
85°E 85°15'E  85°30'E  85°45'E 86°E
It e # +9 CH o ##
# 6# = % +6, # & # #
3 +J, # * #6 # J 3
+6J, #: 6# = % # : #
%A" 2% % +A272 )" , " 99
3 #" +  99E 99 9?7 99E9997? H 999,

27?;



12Z 15 May 2009 300 hPa

T T

37 T
A B

50°N

40°N

30°N

20°N

10°N

G'D

0
45°E 60°E 75°E 90°E 105°E 120°E |—

5 1 15 20 25 30 35 40 45 50

12Z 15 May 2009 850 hPa

T Al x C4

S e P IR I B B N -
50°N =25 2 7 o ys = # Py e
T —* —s—!-.-vr_ =

e s

40°N
30°N
20°N
10°N

G'D

45°E 60°E 75°E S0°E 105°E 120°E
2 4 6 8 iD 12 14 16
/I$ " J 3 " $99 # #

"3 % | $99#& 0-9 #& ; ?H#
# : )" >& # % # 3
## # 0-9#& 5 % " #

%

27>



2°@2: (6

6 6 2 (
& ( 6
6 6 6 8 (
AE" Gb5&- , 68 G & 6 (
/( 6
3 & - 6 6
6 6 6 ( )
H ) 6 ( 6 6&
( 6 6 6
( &
4 5
6 6 6
6 6
( " 4 3 01105&
I 2% %" " #" "
(
R 4011;5( R1; 6 & - C&2

27C




(6 &

8 ( 6
R1,
& 42::A5& ( 8
, E G&0&2&
"4 ( ("5(6 +ot 6
( 8 ? s
&-
6
6 8 &
(
"(
4011156
8 &
& 42::A5 8 6 T
6 8
&
4 (5 ( 8 (6(6 K O( 8
6 (s 8 6 6& &
E4 ((K85 " (a [

27A

&

gl2 d gLl

, E G&0&2(

, EG&0&2

4C&25



5 217 ., 1% :
‘P20 og@® Jogd (MM Gr G !g 4C&05
J— C ook 0 82 (00
. 6
2
g 2 '% 2 C C 53
g 8 #
6 ( tr
(6 6 ( } ( (
6 ( °
6 ( ( i °
g & 6 ( 6 0
[ & 1.& 4C&05
(6 . "E4 ((K5L2&
_ - am; 5& < 8
6(-( (1.& 4C&25
&
E" C& 6
* 191 "4 & 01215
4 - 25 4 - 05
& 42:A5& - 2; 4 - G5
5 6 " /& - 2>
4 - 75 °

27?:



- 0&
3
10 R
i
3:3
A
~ 10 M}f
=
L
¢ % §
Z 10 /EQZ CCN Type 1 |/
A &— CCN Type 2
[j —©— CCN Type 3
. —<— CCN Type 4
10 :
2 -1 0 1
10 10 10 10
s, (Vo)
' # +) %", +) %", )"
# % % # +110, # )" % -+ ) %" $,
% .+ ) %", # " (
# " * @ 5K91 "
/oy " # #%"
- 6 -
4 R1; , EG&0&25 -
"*191:4 -0 -G 5

2:1




2; 011:

6

41-1< -C5

&36 (

& 011C(3 &0

C(E "

n &E"

1:11 # "

1215(

6

& -
&
8 .
6( 6
8 (
&_-
1?7 &' (
) .
& -
5& - 6
(



2.0



1111 #-

"43( (E"&C&>

12(

2.G

S&E™

2> 011:

Cé&>



2:?

6J

99994
*

. % 991

*

$) #



S5& E"

6
C&C 6
6
ou
(
6 -0
(
-0& -0

* 191:

1>11 #-



/1 5 + ? S,
A#H # +* 5 + ? %, 3 #
* 5 + ? 9,
= 8 |
-G & ( 8
) (
6 & -

6 E" C&A&- 6



9999 4
? #

"#%
#

4E" C&A5& -

8
-G& - 8
7
"81 )4
/10 A
% 991 # 9-
%
S ?07?
) ..
) %'

2.C

5&



E" C& 6

E" C&A 1;& " 6
2; 011 -G
1AGL 2111 #- -0(
-G G7&
-G(

,  1AG1 #- 6" J& E
8 41,
8 -0
6
1:11@2111 #- -G
8 & E"& C&: 6
4+,5 6 4,5 1, 8&'
1:$11 #- -G
6
( +, -G -0( 6
, -G -0& -
6 6 8
6 &
6
6
6

2:A

42G11 #- 5(
- 6 2
4,5 +,
C& 6
85& -G 6
& + 6 (
6
6
+1 b
_0&_
1:&
+l
= (
4) & 01215(
6
& - 8



3

/1
% +,?
$
" #+ &,

II& _

o 3
8  "#+
#8  "#+J&
? 2
& 4011A5 6



(
6 " 4+  &0121(- & 011C5&

+  &401215 6 " " 6
6
& ( &
401215
6
& - 6
(
&< (6
6 (
' & ( 6
6 4 & 01215& -
7 & -
6 8
( 6
&
8 (
6 G -0 B, & (s B 4
E'& C&5& " (" "
1G  4E"&C&21 5 "
-G -0( ™ " &- "

2>1



6 4 M; 5

4 & 01125& 3
42:C?5 6 6
0;Z 6 GU AU (
3 &
19 :,2 ( 3 (F -99 2
' +, $+, 9 $ # "
99 999 :$ 3 99 :$ 2 ( 3 (F$999
?2 3 +$T G GO T, +,
$+, 9%  # " - 999 : 3 9 :
? # 9 #

2>2



4E " & 21 5& -
GU AU "6 " -0
-G( 6
& - 6
& ( 3
6 6 &
- 1?
E" C&22& - " + ., 6
"6 1AG1(21G122G1 20G1
#- & - 6 "o
" 200 G E" C&22& '
8 S
" 6 &
6 22G1 # -0 -G (
" 8 & ( -G
" 20G1 #- ( " "
+ & E" C&20 6 6
"2( 0 G E"& C&22&
- "on 2 1AGL #-
& - 6 6
v .y

2>0



0&E 0 21G1 #- ( 6

-0 " -G& - 6
"& " 6 ( 22G1#( -0
0 (6
-G& - -G G 20G1 # 6
6
E" C&22 +, & -
6
7 7 (
" &
- 3D " "
"2(0 G6 8 4E "8& 2G5&
/ (6 6
E"& 2G& - 6
(" 4G1 2
-G -05 2 G&

2>G



J&+ ?
#
J&

?

" ?H
J& #

91

w

2>7?



<?

2>

. 9 #
9?$97-9?209? 9, <



" 3%+ % - 991, #

/$ 23

n

<

3

# #%

?
" 3%
9 -«<

?

#

2>>

* 0 %

*$



/' = " #% ;

+2,  $+7?, " 3% #3 "
3 0" %3 # 9- #" %3 3
" # " % 3 999 994 % - 9917
# ¥ #% ) #
#% #3 #"

2>C



& -
6 "
" 46
4 "5 (
& (+ &401225 6
(6 6 6
6( 6
; 5
" g
6
6 46
" 6
0 -G 6 4
" g
" -G 6 6 "
-0& - 4.5 21
& 6 4.5
-0 1&1C"7" -0&+ 8 &4011>
6 <0
4 5&- <0
1&2;"7" C " 1&2"7 "
1&1;"7"&/  4."5
8 8 " 2&G "7 2&> "

6 8 "
" 42111@2211 #- 5
1, 8

4E"& C&275& -

+  &0122& < (

8" 182 '7"

A&; 6 8" 1&2 "7 "

n 21 ( n

2>A



4E" C&2G 5& " " 6

46 S)

1&>;"7" -0 2&0"7" -0&-

6
6 3
6 -G
6 G 6 6 &
E" C&2% E 1; 8 2111@2211#
-045 -G45 &
(6

2>:

4?7 56

?&@; 6

22

011:



-0

E

-045

; (6 "
(E" C&2; 6
-G 45 "4 2;011
R 3 42::5&-
E
6
& -
6
(
21 'Q& -
6 -G
+l
&

! &

" 4E 5
:2111@2211 +5 1; 8

8

(6
4 6 5& "
6 n
6 n

&+ " &4011G5

(6

2C1



401115 6

, E& - 8

6

& 42::AS& E  (

" 01l 4
*/5& - | E
) H 6
3& " 8
6 6
6 "
) H & |,
6 8  F1B(
FO11B& -

2C2

0121(

R1;

-?

& 0122(



-G
6 ( +,
& -
8 1, §(
6
8 +,
& ( 8 6 6
6 6 &
6 8
21 (6 " & & 4-
0122 (- & 0122( +" & 01225 6
6
& - 6 8
&- 6
$5+6 " " 6" "6 (5-
6 (5 6 (5
6 "(5
& 6
6 &
( - & 401225 6
8 8" 6 41& 10 1&0;"7 G5(
4@ 18G; 1&2; "7 G5( & -
6
& 36 (

2CO



E" C&2> 6 " 4175
8 6 -G -0 &- 6
8 " &E
1>11 141 # ( 6 6 6
-G -0&
(6 6 ( "&
(6 " -0 6
43 5& E 1:11 2011 #- ( 6 " &
- -G -0
& E 2011 2;11 #-(
6 " 6 -GiA@21 5 -0 421@20 5& -
6 " "G -0( "
6 & - 7
6 6
6
4 3 & 011>(- & 011 C( & 011A( +
0121( &0121(+  &01225&

2CG



56

4-0
5(
43 (

4E "&?5

2C?



' & (+" ' 401105

011;( 3 &011>(- & 011C(

+ 011:() 011 & 011:(

<5
"
& 01175 6
5( 6
+ " 4011G5
" (
&
(6 8
& (

j 60 7 (
4) & 011;(
+  &OLIC(E  &011C()

& 0121 " 5& 3 (

2C;



25,
+6&$) +) +!"+

05,

+6&$) +)+!"+

G5,
4 +4+ 3+,<./+
75 36
X
"6
3 & -
6
#
; - H4 " H
5 <4
"8

" X4 4)+ +

" X4 4)+ +
4 + 4+ 3+ <<+

X 36

X 4 4)+ + +$ +8&$)44 +4+ #:+

-4)+ +)+)+6 6 4) + +4+&$)44 +4+ #/+

" ( " 4% 1915
= " A&0
A&G&
6 6 " "
. " 3
&
5 6 (<4
5 6
mn / 3 m n
( " ' &-

2C>



4<5

C@21B

& -

27M

01

MG?1 "

(6 :

0&; 6

40?@0>B(

0CB

0
?

4>?@>AB5

<6

, 5&

2CC

&
n (6
6
211
/(
(6 " 6
n &<ll
6
45
6
6
E ]/E5 ™



435 ) & " "6 6 6

6 (
3
&
"( "6 6
" 43MA1B5( /E A1B6 2827( ™
)D
IE 3
4 5 1&2G 6 3 "& (
6 $ L1&2?F1&2(
6 noo " 4 1 B(!
& 01215&
- 6 4 .5 ,
4-05 4-G5 3
4-05
6 6 6
6 1&2B&
*191: " 6
8 ), 6 (
6 ( 6
) H 4-0

-G5 !

2CA



4 -05&

6 8
" FO11B&
8
4 3
& 0121(
H E (
( -G(-?
6
56
0%
8
& R (

& 011>( -

& 01215&

& 011

2C:

C( & O11A( +

4-0



4!

6
6
6
6 6
"G
& 01225(
6
" 8 &-
6
(
& -

(6

&
" &
6
& (
6 "6 (
&
6
" 6
"6
6
<
6 6
6

2A1



& &

& <

2A2

(6

+ <7 +<# -



25E

6%

6 ( *
6 (
6
6 6
6 & 4
"6
&

O5E 6"E 42:C;5(

6 (

G5- "6 "%

1(

( 45
&3 (
&! | & 42::>5
(
"6
6
5
5 *
)
43 B < o

2A0

425

405



— ) 2 4 5— 4G5
* *

* 4 "
— _32 R 4 5 475
% " )
& #
6( 54 5 2111 " 6 (
45 2111 4 s 2111 45
54 5 4 5 4 5 ’
75 - "6
C %
$ $
# %—% 2 & 4 2 & v 4 5
% & 54 5 5 4 5 # ) I
m&&4 >5
- 43 < o 6 9'0G G
,8 425 $

54 5 2G&27>781G ?2:.08&G> 2&GE ?;:&0: I 011&C,K 4C5

6

- 43 <, . 6 9%/G G

IBJ " - 6 42:75 %

2AG



1&::C2 ;&:0! G8 ;&1G>! >8° 2&10?! A&8°

6 (8 &

- (

+ "4 & 011>5 (6 6

6 5 ,64 5 1 " 9-0G G &
6 s BA(
( 6 6 &

5 4 5 CB 2CGG :>> 0 C>>:% 2AA>] 22A LK  4A5

( 6
( T 6 S
6 422758 E ( "6 6
9'0G G " "6 6 4 6D
1.& 4 ?5( "36 " 6". $
2
211\ 8 A ! ( 4:5
| W W U
( L211 ( 6 "
6 ( " ( - 0U &
E L211 ( 3 e 0 2&>B "6
( ) &l 7 IE
3 &

2A7?



)1A "

() ,
- [+&/
- 10/ 1//
-2 1&+
-3 &+8&2% 45 %
-6 %.'+/6 #
7 I+,

7'+3.%6/,138 5

&
$) -
9 : I+ /&
<1/ +8 +5
=/ 1/
)) 1+/&
+8 +8:
.
8
<+&1 <+&5 <+&1 <+&8/+&1 8
0

11111111111111211212121217111111112211711111111211111111111

2A;

# $ %&&

75

11111111111111111111



nn

nn

nn

nn

3& (&*& /1 (& & (2:A$ 2&

& 3+# 6 3+ &(9%(>20G >2G2
(3&(/ ( &*&(011;& " " &
3+# 6 3+ 3 2214>5( 1>01>& $21&210:7011?7* 11;G0?&
(' & 2AS ( ( & )
0?;&?:0G$ 200C
( & <& & (& 8(& & (/& &E ()& +"( &&E&
(011?28 " () ($9K 2GGC12G?0(
<( (011A$ ] ] & 2&-
& 04+)+ AS$2G]?2
&&( && (2:A$
& & & $$ C?; C;.C
6 & (2:>>% .
$ -6 6& & +'+ 68&44) +
") (2425( & 22:2?G&
(&,&(2:?% ") + )43 <8 # (21G2 &
(&)&('&)&+ (&) (&1 "('&' ( &3&" (011:% 0&;
) H ( & 3+ &+ 4) &(.0 (CGOCGA
&&( & &+ (2:7% moo &

3+# 6 &% $0>; A?
(&* (*& ( &&' (0111$ 2:
#6 3+ 3+(44 &(H &0C( &00( &G>AG G>A>

(-& *& + "( 011G$ " 3 $ <
(* 0112&(  3+5 3+  &@$ (2?1A270C

(/&) (&, ( &.,& (0117$
. " " & 43+ +0 4+ 43+ ) &((

3
2]0G&
(& (-&+"(& ( *& (0 11>$E 6 n

3 & # 3+ 3+ & & & $10(2C|GA&

2A>



%%%%%( <& & ( &  (E&R&-  V +&E& (011A$ "+6 + 42:A05%
! mn

"&*& & &>(0:AG]0:G

(& & (3& =( -&R " (011G$% i
I<E &0 3+ )4 (. (21ACJ21:G&
-& 2:>1& < i = T& ( "&
( &2,0;,C&, " (% &I &#
& & &' (011C$ " 6
" <" 8 \& 3+ 43: 0O
20>? 20A?&
( &&(2:;C$" 6 8 " "6
& & 3+ 3+ &BO(0AG 0:1
& &&" (011>%- " ( ( -
"3 & # 6 3+ 3+(44 &(GG(+1A?1;( $21&210:7011>/+10>1GC
(& &+=(E& " (*& (#&' (E& (& (& (
& & E (&E (/& &1 (& ( & (& (E& (
€ & "()& "( & "(3&H (/ & &H (& H ( 1&
H (011A% - < 3
( ( ) +'+4 +4+0) 4 (%1 (
0:00>2
(& & &3&+6 (& & ( ,&< & *& ' 6 & 011G&
" 6 "6 6 &

I & &+ &G1l&2;GA( $21&210:70110/+12>A;&

(E&*&( & &) 6 401115(

6 - & $ -
(*& & &(;C(2A;?]2AC2 &
& & & ( *& &, (2:0 $ E
& 3+) 4 (-(G?2;;:
)&( &R& & "( ,&& + (& & +( *&&& (011>%
6 4 5 "
6 6- & 14 3+ 3+" &(>(0;2G 0;0?
( &( " ( &(011A% " !
$ < & 3+ ) 4 (02(G002 GOG:
*&( & (&&" (01228 3 2H # "
"o 4 <5 +
< 4 + <5( &$)44 +4+14 6 )+

0 ) 4+

2AC



(& 6(/&( (/& & 6 (Q&( 3" (+& & ()& & (&

&( ()& &(0112% 6
) < ( 3+# 6 3+ &(21>(0A C22]0A C2A&
& & &( 011G$ -
3 & 10+, 4 31!') ($/( 0A22 0A0?
&( (011C3 3 " 6
" & 3+ 43+ 3+ 6 (0- (GGCG>2
(E&( *& (0112% " | 6
| &8 &

3+5 3+ 3 (20:(;>]A&

"(&-&(,& &, "( *& & (011>$ "
& =333+ 4 3+ (H &2G2(0>G:0>>G

"( & R&( (& & 6 6 (3& (*& &(* (3&3&(" " (*&+&(
E" (& & ( *& 3&( 0111% " 10
( &: &'(;0(A?G]JA>C
( -& +&( 2:CC$ " 6 "
& 3+ 6&43+" 3+ (2A>02;&
%%%%( 2:C:$ 6 $+
8 & 3+14 3+ )3:$.(
02:2002;&
%%%%( & &E (2:A?% 6 6 6
" ! ! $ &
3+14 3+)3:" (GO: G;1&
%%%%0( & *& ( 2:2% ! 8 & $
" ( =333+ 4 3+ &(22C( & ;0C
50

%%%%( & & 3 ( 2:2$

.08 & 3+ 63+" 3 (1 (
?:>?2A2&
%%%%( 3 (,& &( 2::>& < ( "
"6 "& 3+166 3+ 4 & G;(21?1]21?7>&
*(* (&' (2:A$ 18 "6 T !
& 3+14 3+ ) &¢E-? GG?A GG;C
*(*  (0111% 6 6 $
& =333+ 4 3 3 (20>(2A2;2A?0

* &(* & ()& (0111$<
& *& | & &( 9-(22C,G22C>>

2AA



&1&(/1&&  ( &H& (&) H& ( 011A$
< .

& 4 3+ 3+" 3 (C(CGCC?C
&&( && (0111% . 3" / 6 8
<" & 0 3+ )3+ &B' (7G2G ?G2:
(& &/ (*& +&(, ( & ( E&(2::A$
6
12 I (- ( *&l & &(21G(2>;:.Cl2>
S1A(2::A&
& & &E (&E (/&'& E™ (3% ( )& &'6 (011;% -
6 e ( 6 6
* = L& 14 3+0 &$1(022 000&

('& & &' (0110% '8
3+3+  &(0>;(0;A]J0A0&

( E&( 2:2:$ Q 3% ( Coe -
-6 & 13+ 4 3+ #6 3+ ) )3 2 202]7;1& Il $
(& & & ( 2:A?% 16) + 4 >+ 4) ++ )+

4)$&4) +$+!13+5 +03+0 4+ +3+ '4  3++;27?27 <-A? G(
6 + (::]2028J

%%%%%%%( 2:28+ , & $ "& (' (>:>C0&
(& +& [/  (0121%
: 40111011 A5
4 5 (*& & &(22 4. 2;5( 2;012&
)& &(, &(011C$! " "
" & 14 3+0 3: ?2(G1G G2?
(E&Q&( 9& & + ()&& 3( && "( 011:$
o =&
& A)+40) 4+ 4)4) + +) (0 (GGO GGC&
(*&( 2:A$ "6 8
" 6 & 3+14 3+ )&(?>(G1CC|G21C&
#&( && (&, (& &, &  (011G$
6 " 10& & (;(G;:G
(#&( &(011>&
& )  (G20(2GC;]2GCA&
kg &= (H&I!™ (&3 (*& (& (3&, H& , (
0111$ 3 )/ H & $< &( 3+

5 43+ 3 (20A(221>2200

2A:



o &'= (&3 (&) (& + (& (& (& (&
(*& 6 ( 3&, (0110% , 3 ) | &
" &( 3+5 43+  &(2G1(01?200L;A
(& &)Y (+& o ( & , (2 >% - 6
( 3+# 6 3+ &
2124 0G5(0:?7:: 0:;21&
I & /&E " (& &) 6 (011;% 6
&( 3+ # 6 3+ & 9 ( 2A022(
$21&210:7011?* 11;>G?
L& (&*&( 6(!1&(E " ( 1&(<" (*& &(* (*&+&(_ ( &)&(
(& &, "(*&(Q "( _&( (3&( E ( &( (*& &( 0121%
" " g
$ 8 ( & & & 21( ?C:; ?2A1C(
$21&;2:?7 21 7?C:; 0121
E & & & (&E ( &*& (2::%
" "6 " & ( 4& (9 (0;CO::

E(*&( &Q "(/&+( ,&)&- (011C$!
( 3+# 6 3+ &(220( 2?01?( $21&210:7011>* 11A2G>&

E(*&( & Q "( ,&)& - ()& & ( 011A$
" & 3+#6 3+ & 22G(
1A01:( $21&210:7011C* 11:0;C&

E '&&2:7% E ' & %
& 3+4 3+ )&H &:2( &0

E  *&(2>G$ = 6 <
& =3333 (1-(?1?(G>0 GA1l

E  *&& 2C$ 8 .
E 3 & 3+1663+
43 (' (2127217

E &(2:G$, & 4 3+ &BY 21, 20>
/| & & &3 (&) & &- (01 1C$ 6 "7 6
/" & 3+# 6 3+ & &
I (&3 ( &&(+ ()&&(- ( &&( ) ( &(011:%!
6 " 3 /" " 2:C :011C&# 6 3+ 3+(43 (H &

G>(+1CC1?( $21&210:7011:/+1GC>?2&
I (&(+ (Q& "(&& 3 ( &&(01 1:$-6

< + < & #6 3+ 3+(4 & H & G>(
+1>A2G( $21&210:7011:/+1G>:>C&

2:1



w

w

w

w

(&3 (&&) (& - (&& 011: $

$ ( ‘& 13+#6 & 0C(G>:2
GC1G&
& *&( & &( 011?% # - +
& 3+14 3+ 3+  &(H &02(GAC G:?
( &*&(  &(011>$ # (8 (
( *& | & & 222(
1;21( $21&210:7011?* 11;C;0
*& & ' &&(011A$ " +
<" <" 8 & 3+

4 &(H &20>C 20AG

&( &(0117$ " 3+
1663+ 4 &H &?G(21GA 21:>

&( &(011;$ 6 " ! 3+
1663+ 4 &H &??(20:A 2G2?

( *&( & & (2:C?%
&  (0?:(0>]0A&

( /1&( 2:C>( -
6 " ( I 3+# 6 3+
2:(CG 2AA&
&&( & &) (&&I1 ( 1& (01,3 E6 " 3
$ & 3+ (G1A(2A GO
6 E&3& &, & 2:>$
6 6 " 3+ &) (0(20(02A0 02A:
1&I&( # '& &( 0110% 3
- 220> & 14 3+0 3 ($.(COCCG:
&H&(2::G$ & )+ ( &0GG
)& &( -&+&( 2::2% " 8 & $
6 & =333+ 4 3+ &/ (
& ?:;,0;
"( &R&(R& ( *& (011> 6 "6 8
(*& & & 0?( 0G2A]0G?2
& *& & ) = (*&& ( & 3 ( 0121% -
3 " ( (o
/ & *& 14 3+ )3 (>C(0?AG 0;1G

2:2



3(&& & &- (& &)"( *& &3 ( 0117%

( ,000+ 3+# )3+ 4+ &( (;;C]>&
3 &*&( &E& (& (&-&' 1& *& (011Cs /
G - &( Lo +H)+#$+ 4+ ((o(
0:2G1&
(& = & &) ()& (-&- ( )& (011A%
6 & 3+# 6 3+ 3

22G( 2?702;( $21&210:7011C* 11:CC?

)&(*& ()& 3" ( &< (2:CA$ "
3 & & +'+4 +6 + )4+'+ + +) &O (1

* &( 2:G$ - & I 1 &1)4+,4 4) & &H&3 (! &(
(2G2&
*A Q& &1 (&, " (&E&  ( +& ) ( #&' "
0121%
" *" o= & 14 3+ 3+" &(21(CA:2C:1>&
) &&( &&3 (*&/ & 011?%
" & ,43+3+ ) 4 &(07?(2>7?; 2>;:
) *&-&(*&*&3 (/1&'&' ('& &' (&+&, ( &*& (2:A$-
$ G& 3+
) 4: (22G22272:&
) (- ( (,"(V+ (2:A$ " < $<
- (! ( - & " & 4>+ 2@+
<A@ 2:+<A@O02:+<A@ 23+++! +' +&$ >+ 1 1<B3+
) (*& &( *& & E (2:G$ $-
) IE & - (
& "&( &7>( | 3+ 4 3+ &(2>;]2C1&
) (& &(011:% " $
6& ! & &+ &(?(12;1172( $21&21AA72C?A :G0>7?72712;11?&

) (& &+ (011:$
"6 6 ( 3+# 6 3+
&(227( 2:01:( $21&210:7011:* 122A0C&

) & &< (& (& 3&) " (0111 6%
" & 4 3+  &(;;(2;:00?
) &( &( &( 011,
& =333+ 4 3+ 3 (H &2G2(0>G: 0>>G

2:0



)

)

& &<& (&- ( & &
" " &

218210:70117* 11?>:2

( 011>%
( 6 6
$21&210:7011;* 11>;GO

H& &( *& &

D (3& (2:G>%( - "6

)

)6 & &&

+

+

" -&*&

G0405( 22;0]22>2 42:G>5

( &( 3& +
R& H

(&&3Y
( 011:$
(*&/

( H& &
& &(

(*&&) (I&E

6
) & &(21(2C11:2C10C&

&(+&& (<& (*&H& (
;112;121

H& *&(0111$
& +)4 (H&$(?G>>7?GCC

(&) (&0 (&
A;G]A>0&

& &)& - (*& ('& E
$

& &( 0110$
& 345 43+

©&I&( ,&)& - ( 9& Q "( R& +( 0122%

$_
& &4 5
8 E&(1&

(*& & (011>$

&(

)& )& &) (011>$<
( &

)& &  &(011A$ - * 18

3+ &(G>: GAG

( 011G$

#6 3+ 3+(44

(011;%,

3+# 6 3+ &(221( 1C21( $

$
& 3+# 6 3+ &

( 20010(
(- &E &(

) (-&& 6 (H&&
3

' ( 20010( $21&210:7011A7*12211C

('&&16 ( & (0121$
(14 3+ 3+" 3+

& (0121%
"& 14 3+ 3+" &( 21(
H
( &*&(2::A% )P
( 3+14 3+ ) &(;i(

& 3+166 3+ 4 &( (;1;;0C

< 2. 0111

&(H &9(20:: 2G2>

& *&

<

=333+ 4 3+ 3 ($ (2:1C2:0>

6
($H( +02A21

6

2:G



+

&&(+& *&  (*&I&  ( 0121$ - $ 6

" 6 X 14 3+ 3+ &( 21(
>A2: >AGC
+ (Q& & &  011% $
6( "( 6R &
+ ( &)&(2:>0% < & & 2?(2?]2C0&
+ )& & R&3"( & &R (*& (*&'& ) (0122%
&
&/ & &(22>( 1001?( $21&210:70121* 12 ?20A
+ &(, *&/ & )  &0121$< " " 0&
#( 14 3+ 3+ +" &(9 ( 027?;02;C

+

(& &)&(+ (,& &(" (& &(+( & &("( & "6(,&*&(2::>$
" " 206G "8 %
" ( ( (*&
[ & &(212(0A:C2]0A ::1&

+ Q&( &+ (*&3 "(&H" (&# (& " (&) (&- (Q&, "( &
3 ( &, (011A% -
" + < & 14 3+
3+" &0(;1?;;1>1
+  #&( E *&(011;(/ $ 6( 143+ )4 + +
&(H &;(C2;CGC
+6( -& '&( & + (22A0% ( ( & $
18 "
3+ 3+14 3+ &(G:(2;::2]12>1>&
+6( -& "&( & + (22A08% ( ( & $
" 3+ 3+14 3+ &( G:(2>1C]2>2A&
+ (&) ( & ( & (& +&( 011C$ !

< & 3+# 6 ) + (H & 220( 2100;(
$21&210:7011>* 11C;GC

)& & & 8( & & (011G$, " " '
"4 "5 6 ( 3+# 6 3+ 3 ( 90( 2:20(
$21&210:7011G* 11G;,C&

&,&(2:>G$ " . & 3+
3+, &43+166 43+ 4(22( &0
(&1 (&1 (1& (& <& ( & (& &E (
& E ( & 8(0110% , " "
(0&
& 3+# 3+ &(9/

2:?



(*&( (& (&1& & (+& &(Q (+& &(' ( &*&(
I ( & *&(011C$ "

2; - - 0117
"$ ! ( 3+# 6 3+ 3114 &( 220( 21 G2(
$21&210:7011>* 11C;AA&
(& 3 *( & &011G$ "6 &
=33+3+ 4 3+ &(20:(G?]GC
&-&( & & (2A?% E6& 3+
) 4+C+166 3+ 4  &($ (2?72 2?;G
& &)&R 011;%( & $
&( 3+14 3+ )&(G1>; G1A2
& & &E (& (&E &*& (0110% -
" &
& (;?'(C?A2
(&(E (& & ( & (E&(!  (+&E (&H (& (
*&( 6 ('&(E (/&( (& <&( (,&( (R&( 8( &$
011;% " ! !
"6 $ ‘ &4 3+ +" 3 (-(G222
G20>&
6 ('&*&( &*&- (& &' 6( &*& ( & & " 42:C5(
n $ _(

"6 ( 3+# 6 3+ 3 (2104 275(2>(>>G]2>(>A0( $21&210:7:C* 110GC&

( & + (#&(011A$ ,

< E6 " & & +'+4 +
4 6 )+) (H &>;(0;000;?0&

(& &(*& & (+& (*& &E (,& &/ *&(1& 1& ( &
E&) =6 (011:$ -
# & =& 43+ 3+ 3+ 4 3+ &(2G;(2G>C]2G:2&

&)&( &/& (011:$ ) H (
$< & 3+# 3+ &(' (1:G1;( $218210:7011A* 11:CCC

(&)&( &/& ( & Y (011:$ )

H ( $ 0& " ( 3+ #6 3+ & 2272( 02G1A(
$218210:7011A* 11:A1A&

& & *& &(011C$
"IKE& 3+ &6% (GAA?1?

(&& ) 6 &&(011C$ "
"6 & 1" &(H &C(2:>2 2:C2&



(&& ) 6 &&(011A$ "
"6 ] 0$ " & 1" &H &
A(>0CG >0C:&

&-&( '&, (2A%H# ! & 3+14 3+
)3(?0( &21(:CC211G
(*&&( ( & (*& &( ('&( (*& &(0112%
6 " 6
& 14 6 )+ (;:>1(?2:?2?7>&
D (#&( &-& (& (& (& & /I (*& &3 (&' (&)&
E (& &/ (/&3 (*&+&* (& &)"(& (& (-&
(& & (&*& (& (& (*& (3& (& &
Q (& 8 & <& (01213 n
( ) (GO:(4;::A5(2;2G 2;2>
( &K & & ,8 2% .
& & 14 3+0 ) 3 ;D(GG;CgGG>?
(<& & &&' (011C$
S , & & +'+l66) + 4 + +)4 " (
2?A1 2?:C&
<&&( & &' (011C$1!8
6 $ ! (
L 4)+# ) 9(27;2,0
(<& & & &' (011318 " Q $
& * "
"&H & ?A4215( & 020C 02?G&
(3& & ) (*& &$ ()6 &
6 ( &(2:C&
&H&( H&( " &( '&'&( '&( 0117$ -
" " 3 " & #6 3+

3+(44 &(H & (+1;222

H&( &&() *& -&( &( 0112% ( (

3 " & ) (1 (022:

H&( &H&(011;$ (, ( " "3

< 3 E /" & "& + +1663+# 6 &(
(2>1: 2>0>

&( & Q ( & (01173 #H , &*& & &

. (G1:.C G222&



& &(-&) ( /&) (011G$

+ +
E6 ) H ( $ - & 3+166 3+
4 3. '? GA:?1G
*&*(H  &(!'& 6 I&(I& E ( **Q (& 8 &<& (011>%
&( 14 3+ 3+" &((?C27?:2
(-& & H (-& &(, "(*&(/ ( & (& &(* (3& 3&(
" (E&*&(E " ( & & (*& 3& (011>%
4 5 011G
4 5 <
4<5 / 4/5 < (*&1 & & &
222( 1;22( $21&210:70117*11;>;;&
(/& &( 8( &(Q (*&( 6 (! &( ( &<&(0110%
$
(*&/ & &(21C(A1C1( $21&210:7011 2*11;AG
(/&3&011;$< " ( & &! & &(GG(>7?;]>C2
& & &+ (2:A$ E
&( & 3+! 3+ 43+ 3 (/1(0?;C0?C>
&( 2% - < E ! E E
" & # 6 3+ 3+(44 &H &0>( &01(G21; G21A
&( 0111% 6 # &
(0AC( &2C:G2C:>
& &/ (011>% ! <"
6 # & 3+166 3+ 4 3+ ) &( ?;(AG
22
(& (*&(R(9%(R (Q& 9(9%(R "(9&( ( &( 011C$
6 <" & ) (H & G2
2G> 2G:A&
&(#&+ (/1&'& "( &&<T& 6 (&) (&E (& (&
<& (O011A$ E "$36 X )
H & G02(2G1: 2G2G&
& &E (011G$< ™" <0 <A& +
=333+ 4 3+ &(1(GCGG1
& & &3 (011C$ +
" =333+ 4 3+ &($$(A22AG1
"(&& &H&3 (2:AG$-
&H $ [ T
6 &*& & & '9722A; 201>

2:.C



&&( && (&+6 (&&' ( &&, (011$
< 6 ( 3+166 3+ 4 3+ ) &(?A(:1G :00

*&+&( & + & &  (0117%

& 3+ #6 3+ &(  91( 2A01:(
$21&210:7011?7* 11?>;,G

") 011> 6 8
& $ 4 3+
14 3" 3 :0>CJAA
CO&(+=(&(H (3&(" (*&( (&H (& (& ( &
( & H ( '&( 0121%
" " 3
< 4:1C: 5( ( 14 3+ 3+" 3+) &3 (2L
>GC>>>( $21&;2:?77 21>,GC0121
&&(&&, (&& 6 ( *&& (2:2$ 8 - .
3 H $ ' -
2:C22:2& 3+ ) 4 (20(0CC;0CA>
&& &(0111$
3 & 14 3+0 &@§' (GG?: GG>G
&&  &(0110$ 3
& ! +)3+ + &$.(??27?;>
&+&( 0111%
< 8&( 4 3+14 3+" &(- (02 0A
& && "' (0121% *
3 ( 14 3+ 3+" 3:+.<+A2<B1lA2.E:+ )>.<3B.DFG 641
A2<Bl;<.<+
&' &&() &(0121%
" 3 " 011:
( 14 3+ 3+" (21(22>1;22>02( $21&;2:?7 2122>1;
0121
&' &&() &(0122% " "6
" &
48$)44 +4+# 5
& +&(* (& & ( & *&( ( &1& R "(-& 1&2:>%
( # +" 3+ 3+(44 &(0G(0CCJ0Al
& &1 (&, " (&& ( *& (*& (*& (3& (
#&' " (011A%$ 3" "
*' o= (GAL &&&( 6 & 14 3+ 3+" 3 (A(;2C;;Co:

2:A



*&  H&,™ (2:>:$ " 6 ( 345 43+ 3 1/ (

& ?C2]?A:&
(*&(2:>G$/ 8 6 . & &-
8 & 3+5 3+ & :2(::]2>?&
&'&( 011> " & # 3+ 3+! &
GA( &22>( $21&22017011>&0G:A4125
(*& &(/ (&' " (*&+&( (*& &(011G$
$0&)p (*&/ & &(21A(

A>0:( $21&210:70110* 110>:0&

(‘& /&E " 011$#
( (?>2(>1C]>2G( $21&21GA7 1A0A2&

( &(2:A$ - 6 & &+ 920:>]0C2&

&<&( &R&) ( && (0117%
" " 4 5& 14 3+0 &( OA( GOC;

GOA?
&( 2:A?% " 6 &
4)$3+" 3+14 & ;C(>?C2
(&& &(*& ( & (O 11>$ $
X( /1 & & + & GG( +1;A2>(
$21&210:7011;/+10;2?A&
( & 3& ( & &( 2:>>% : $ &
& 3+" 3+  &(C1(020>]02G1
& &(*& *& @ ('&'& (& & "(1&3 ( &H ( H&
( 011:$
3 & #1
14 3:+ $21&210:7011:* 120;27( &
&+&( && H 3 (  /&+& ( 0121%
3+ 3+14 3+ &(>C(G:1?G:2;
( & & (011>% " "l (*&
& &(>7405(772]7:&
&&(3& &3 &, (2:0$3" "6
H & & (" (>
'&(*& (& 6 (& (&' (&&E (& (&
E (*&Q (*& ( -&  (011>$ 3" "6
8 m m
& 4 3+ 3+" 3 (>(2:GC2:;0



6 1&(*& Q (<&3& ' "('&/& ( BE (&&  (#8& (&
& (&, (&R 6 ( )& & '6 (2::$
! & 14 3+ 3 (;1(01;

0?1&
6 1&(3& &3 ()& 3Y ('& " (& "(/1& E™ ( &3&
(-& Y=Y( & - ( &/ ( & - " (& , " ( #&
(& ( &, ( & ) ( 011A%$ 3"
6 3-
6& & (>1'(?G00>:
- &&(,&&," 3&& 6 (2:A2% -
& 14 3+0 &( (07>G 0?C2
-" && 3&& 6 (2:7%, ( (
. & 3+# 6 3+
3 (11( 2A(A12 2A(A1A&
- &)&(9&+( &) (& (&+" *& ( 011C$
$

& 3+# 6 3+ &

&)&(*&*& ((&+&+ (Y& (& + &R& "( &*& R "( & &,( &
+ (&3& ( '&& &* (0122%$ 3"
- & $ - "+ &

- &- ( & < & 4-<( 5

&)&(*&*& (& & (&+"(&+&+ (&R&3"(& &+ (&3 (0122%-
3 - & *8&

& &?C425(22>( $21&211C72G2?G 122 211

- (E&R& ' ( &(011C$-6 " 6 K
() +4#6 ) - ( /011G42 025
- ( &R& ( )& "(011?% 8 E ,
" & $
&  3+543+ 3. 2G0(;2:;?0
- <& &)&(3 *&&(  &(/ 8 &(3 '&(0110$
< -<

< &*& & &  -1(G:A?2G

- & *&(& & (*&*& 3 (2:1% (
" & I+ )3+ &( (2(2>2

- (0 & + (37 (0112% 0&; $
" ! "<t r(
- "(G$2(>10n>21
6 (&(2:%$- $ -
& # 6 3+"& +166 3: '$?07G]0?:&

011



# (O)&()&- (+&' ( 1&- ( 011A3$( 6 6
3 ( &, &( 2G>( 0;1C]0;00&
H 3 ( s/ ( * * 011>
" E & % 3+14 3+ )3>G
2C;0]C;
H & &)& (&* ( & & (0110%
( " <19 E 42::5& 14 3+0 3:+%.(2:C:
2::2&
H 3& )& "(&+=( &H ( &' ( & ( & ( E&
(&E (& (& &E (! & H /& & H (011A$
3" . 6 3 &("!  (9-(2>>>2;>C2
H" & & (2AC$H 6 < !
- & & & & $.(0>? 0A>
H (3&( E&,&Q6 (2:% &
# (0:G]G12&
' &(2:G0S -
& # 3+ )43+# 6 3:+$/?7G2;]G??&
&&(-&! (,&& ( &&) 6 (0121$ -
" (
14 3+ 3+" 3+) & 3 (21(?2:A?00G
&'& &*& (E& & (&!1&)" & <& /&  (011G$
<" < " + E "%
18 ( 3+ 4 & (0>?0A0
( & &(2:1% < 6
& 4 3+ 3 ( &7;(:]2G&
. ()& -& 42:CA5& - ( 14 3+08&) 3. 20$2G;
2::&
(R&( (& (#& &( 2::$ " *
6 , |/ & "& +166 3+# 6  &(2;2(G>; G:>&
R &!& &&3 *& 2% - )
! E & $ E. H
H ( ( & 345 3+ &($ (2:?222:>G
QY " [&( *& ™ H&, (0111% , 3 ) ! H &
$ & 3+5 3+  &(1 (21>021A1&
Q "( & & ( & * ( 0110% " "
4 0&5 ( 3+#6 3+ 314 3 (

012



ll#%

6 2CA )
P - "
! . # 0
6 n mn
011G( = " "6 "
" 4H) =5 6
= & &' T nox
01228&
H14 6 )+ ) o+ +14 6 )+ )4+
&& 67

4+ +14 6 )+0) 43

011A O011:

5C
122&

011>( 6

+" ) 3

010

n 6 -
'&l&
0112( & &
6 0112
4 5 & 3
& &
6
&
& +'+#6 ) +
H ' 6
(
& 3



