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2 Model description and experiments
2.1 The GISS ModelE Earth System Model
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2.2.2 Secondary, biogenic brown carbon
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2.2.3 Brown carbon optical properties
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2.2.4 Chemical aging scheme
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2.3 Model assessment
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2.3.1 ModelE BrC sensitivity tests
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2.3.2 Evaluation against global aerosol retrieval data

\$" $0&28&(B(.$")+/$2Z5" &IL21(;" (+" 48%(8'S" (+(&2" &S +5+2" SW(1*4(1+*" &*/" &ITHTHA LA K .$* *$="V/'7"54.$)$ "

M_@ (+8J." 4+)%& 15+ B 1$08B+," (+(&2" &$'+5+2" +06(14&2" 1$%(." RCY#U" &*/" &95+'91*]" &$'+5+2" +%6(14&XVIB(." RCCY:
A+)%& 15+285" %S +)$/"I2+9&2RH/ "$I1+*&2BL*VV "SI 1+*5"/8'1*]"%$&?", 1'$")+*( BB +5$" (+", +485"+¥/\/"&5"1 ("15"
&"2$;"5+8'4$"+,"V'R7.&?'&9&'(;"$("&2S6"A@! @a"HAH$$?1+)"$("&ASB K B@ ) tI$2" $%B"5.+$/"Y C6"1*428/1*)"V'76"

&S A4S (&(SIPVV"SIL+HERESSLIY LB

Total organic aerosols Mean: 2.25 BrC aerosols Mean: 1.35

60°S

90°S
180° 120°W 60°W 0° 60°E 120°E 180° 180° 120°W 60°W 0° 60°E 120°E 180°

0.00 7.93 15.85 23.78 31.71
mg/m?

M_B Figure 4. C&&?#>)#.X#$*)4+)-4BB)1>*+-3) #&/) @A) #404>) 1'%$8-3) ,4>7"&) =?'[* SR FOY@'A) *; *0*&-#-%4&1) #0) 1*0,'%=*/) %&)
F* -GLGLG) @4-8)"#;0)/*"480-"#-*) 4'$#&Y%,) #&1) @'A) #*'404>0)#*) 4&, *&- B QYEHENE0) 4+)-8%) C"#<4&) *&-H#>a047-8%&) 8+'%0;8**)
C+%, #1)#8&/) 047-8*#0-)#&/) b 2#-4'%#>) CO%HG) CO) @'A)#+404>0), 480%0-) A+ A4 $HELHARB OHO68)4801) 8% $8) 4&, *&-'#-%A4&0)#*)
#>04) #;:#+8-) %&) *$%48&0) W%-8) 8%$8) *"/@EBARNG%otYo>#'>(1) %&/20-'%#H>) 4'$#8%,) *'%00%480) ,4&-'%=2-*) -4) -4-#>) 4A'SH&EY,)
A8, *&-"#-%4&0) 42-0%/ @@ $%480G) T8Y0) "#;) *;*0*&-0) #&) HE&H> ALY, >%o" #-4>45% #>) 0% Y WISYMEY) /* HI1>) "*#& )

IN"



@@ *&-**)) #428&/)(*#)L6661)04)0#048&H>) # %ott-%A4&0)#8&/)*"%00UPOPYAE0) -8#-) "H() 8#.%) =*&) ;' 4" %o &*&-) Y6896 &:) (*#1) >%]*)-8%)
WH0-+&)D&Yo-*/)F-#-*0)#&)C20-H#>%o#)#+)&4-). %0%=>*G

Q+",8(.$"/$($)1*$" ($"$,,$4(+," V7" 1¥" H+/$2-6" 98, +*/"3$4BASMIES" 4+)%8& 1585 %S, +)$/" &I&L*5(" &" 4+*("+2"
51)82&(1¥1*" &//1(1+*" (+"&"51)82&(1+*"+9&IBEES" +," V' 7" $%'$5$* (& @ = $'$" V' 7"%& &) $($' B5$/'=$'$"(&?$*",'+) "
51)82&(1+*5"1"&*/"B" 1*" Q8B2$F6$4(1MH2S" J+&285" (+"/$($)1*$" 1," V' 7" $%'$5S+(&(B&*I$B)+/$2" %S, +)&*43"

@B &J&1I*BH('1$082"/&(&S12$"5$*51(101(;"($5(5"=.14.")&?$"85$" +,"421)&(+2+]14&2"51)82&(1+*56" (ABHI+HE&LE"
*8/J$/6" (‘&*51$*(" 51)82&(1+*5" 851*J" H-FFCA" )$($+ 443" &22+="&" 9$(($" )&(4." (+" (.$" &4(8&2" +95$'0%/8Y4$'1+/6
DAC3ISAVV'$)1551+56"BE&E/"1*3$4(BS!S

Q.$"C$+5+2"F+9+(14"<$(=+'26"+"C-FY<-Q6"4+*515(5"+,"5$0$'&2" 8 B*BBP;[54&**1+)"&/1+)$($'5STB4("58*"
)$&58'$)$*(5" &*/" 52;" '&/1&*4$5" &'$" (&2$*" &(" (;%1482" =&0$2$+)(.5" +," @S]]6" @SN'B6" @Sc 6" &*/" IS@A" v)S" CY#" 1

1@ )$&58'$)$*("%'+/84(6"=.12$"&2)BA&H(&"5A&*5"&22+=",+"51d$"/15("198(1+*"&*/" &95+%6(1+*"'$( 1$OR2" 15 8EH (53"
L$'51+*"IAIS0$2" ARIAU*0$'51++"%'+/84("/&(&6"=.14." $XBLS&I/1(1+*"(+"42+8/"54' $$UARIB5"+,")$&58'$)$*(5"=1(."(.$"
5&)$"54&(($'1*1"&*J2$5"(+"&J'$$"=1(. 1 * A @BBH(+,"(-$5$"&*I82& "% &1'5" (+"580ZMECY#"&(" @S] ]| @) U(+"9$"
I$&(S$" (&*@B],+" &*" CCYH"'$('1$0&2" (+" 9$" 4+*5LBTLY#" &*/" CC-" &'$" 21*?$/" (+"'$('1$0$/" SLUB('198(1+*5" &*/"
'$,'&A(10$"1%/14$5" (! +8B1S$"($+"+" Q)&(IW"(.$+1&*/"'$%+($/"&5"4+28)1*($J'&($/" 08 28HB1*,82"$("8&2S6" SRA@U

IIB" CY#)3858'$)$*(5" =$"85$/&'$"4+1*41/$%(6")3&* 118" =$'$"(87$*"51)82(&*$+852;"=1(."8*"82)848*(&"548*S

51)828&($M2$857;6°L [LE3'0&*/"+%6(14&2" $8BA*4$" &" S+PR6$SA(8)" =$1J.($/" &0$'&IS" +,"=&0$2$+(.5" 1*($LES'
98&*/" 15" &%%'+W1)&($2;" BB@$BIS(.$" C-" &*/" CC-"%'+01/$/" 1*" A" 1&(&" (+" 4&2482&($" (.$" C-FY<I(1482" /$%(.
0828$5"&("BB@ER3N.85($"$("&2S6" SB@IAY)$&*"8&0$'8&I$5"+,"CCYHS'S" 4+)%68($/"4+*51/$ 1*"+*2:")+*(.5"&("&"51($"
JA@ =1(."&("2$&5("1@"/&;5"+,"1&12;" &0$' & IS G " @SP1*4$" $('1$0$/" CCYH"0828$5"&'S". 1].2;" 8*4SH&(* 2 +="CY#"
4+4/1(1+*56116" &1)5" (+" &OHF*51/$ 15" )+*( 5" =1(." (++$=6"'$21 &IRE Y#")$&58'$)$*(5 "R#B89+01?" $(" &2S6"SED'@ @U
&1 (1+*"(+"C-FY<-Q"$('1$0&2"/&(&6" =$"4+)VEBIH$2-"51)82&($/" CYH#" (34+28)*" CY#"&("BB@"*)", +)(.$" H+/$ &($"
F$5+28(1+*" E)&J1*J" 3%$4(+&/1+)$($" RHYZE3U" 1*5(8)%:%" Q$"&5&($226($0$" (.$"58)$" (FB&" %S$'1+"+,"A@@"
A@'BO.$"9$*$, 1¢,"851* )" HYHES"/&@ 1*" &//1(1+*" (+"C-FY<-QL5"(.&("1("(&?$5")$&58'$)$*(5"+0$" MN"5%$4('&2" 4. &**$25¢
JAB" &22+=1*" +"0$(($" 42+8/"5A'SS1+]" &*/" 1]." &A48'&4;" +0$" 2&*/" &*'RIBRE&*/" K586" A@RY 85$/ "7+22$4(1+*" N
H&'?" Q& IS(" & HESY"V28$" 4+)91*$/" %' £/B4 (.$" Q$"&" 5&($22B(S (" &"'$5+28(1+*"+,"10"9;"106" ,+" (.15" &*QAB515S"
H&'?" Q&IB(" CYH" %' +/8440$'5" J2+9&2" +4$8*5" &*/" 1&'?" 58 & AG+*(1*$*(56" 584." &5" 0$I(&($/" &'$&56" =.12$" (.$" #$$%"
V28$"%'+/84("1*428/$5"$( BHOBR"&//1(1+*&29'1.($'B&*/"(;%S$RI$0; "$("€&2S6"AGIIMU
\$",+485%/"+*"+96(14&2"$%(."&("BB@"*)6"'&(.$" (. 8B EO$2$*J(.6"9$4885%" (.$"%8'%+5$" +," (.15"$0&28&(1+*"=&5"
M@ &55$55" I$*$'&2" )+/$2" 89121 (;" (+" 4&Y%(8'S" (+(82" &$'+5+2" +96(1482" %'+%$'(1$5a" $55$*(1&22:" 5$$1%J" 1," (.$"V'7" 54.$
1)%&1'5" +0$'822" )+/$2" %$',+)&*4$S" M (15" '$&5+6" =" =+"2$/" SLAB*S{(" 4+* 1*$5" +," H+/$2-"'&/1&(1+*6" =.14."
%'+/84$5" +8(%68(" 1*" 9'+&/" =&0$2$*J(." 9&*/56" &5" )$*(1+*$/" 1*" 5$4(1+*5" ASI" &*/" ASASM6" 1*/14&(10$" +,[IBERD" *)" 1*" (.



IMB

@

B"

B@

9&*/ST*&2;515" &(" &" 5.+'($" =80$2$*J(." =+82/" $X8L'S" &558)1*1" &*" *I5('K)" SWUo+IFHS2™ V7" +96(14&2" 1$%6(.6"
1¥(+/841+1",8'(.$"8*4% (&1%(;"(+"(.$"%& &) $($"5%84$S"\$"=122"/+"584."8*&2;515"1*"&" 8(8'$"5(8/;6"=.$'$"V'7"&95+ (1 +*
9$"$08288($/"SW($*550$2;

\$H" & H=110"&*&2;515" (+" P&V SIL+5" &) +*(.56"=$" 2++$/ "&(V/'7"$) 1551 +*5" . +(5%-6F+8(.$*"K$) 15%.5'$"
3+8(."C)$'14&"'R3K3CUG"3+8(.$*'K$)15%.$'$"C, 14& RIREBUBLS("C51&"R3-C3UE"&*/"-X8&(+'1&2"C51 SRIEBCBY
$('&2S6" AGEBIHSE"'+$" (+"VV"&*/"1*4'$851*)2; " $ZBOGHS*(";$&'50) %6$'&($"<+/(."C)$ 148" RQ-<BU/+'$&2"<+(."
C)$'14&RVY<CUBY"C85(&21& RC:3QUE"85 2 FRBE TS 1& RV YR "4+)%2%)$*("&*&2;515"+,"VROCIS"BUS

90°N

60°N

30°N

0°

30°S

60°S

90°S
180° 120°W 60°W 0° 60°E 120°E 180°

Figure 5. V#)084W%&$)-80$8@ @)*$%648&0)20%/)%8&)-8%60)0-2/(1) +4>>AW%ES) *$4&H>UHE) MR BT HB6&.)

Q.8"%$&?" 1'$")+*(.5" +" ($5$" ' $IL+5" &'$6" 9+&/2;6" 9+'$&2"5%'1*]" +" VYC3" &*/" 3-C36" 9+$&2" 58))$" ,+" Q-<C" &*/"
VY<C6"&*/"&85(' 86 1*]",+"3K3C6"3KG"-NC36&*/"C:3Q "RG&*"$(" &2S 6" BB EMEA(")+*(.5" 4-+*5L/S " 90$& 2"
L$%SLH/E" +"$&4."SIL+"+ " & G FAT$22" 85", 1'S" (%S5 Y&LB 1" $&4. " $I1 +46+"9$" +8*/" TQLI2$\BS"/ 1/
*+("4+BLS($"<H (S KS)15%.$'$"C, 148" $ILH#1*" (15", +4853/" &*&2/BFBE;" CY#" 4+)%& 15+*5" =+82/"9$" 5(+*J2;"

&, $4($/"9;"/85(6")&?1*3"(.$" (S %' $(&(1+*" " $582(5"/1,,1482(

3 Results and discussion

3.1 Changes in aerosol absorption and optical depth with BrC parameterization
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3.3 BrC radiative effect
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3.3.1 Comparison of BrC radiative effect with previous studies

Y8"$5(1)&($"+,"V' 7" &/1&(10$"$, $4(" 48" 9$" 4+)%&'S/" (+"51) 128"V 7" +/$21*J"5(8/1$5S"C"=1/$"'&*I$"+,"&/1&(10$"$, $41
N@B '$%-+($/" &4'+55" % '$01+85"5(8/1$5" 9$488TIEAZIL21(;" 1+ (.$" ($&O$*("+, TVT"&I5+96(1+*S""8'(.$'6"/1,,$'$*("5(8/1$5"
85$"/1$'$*(") $(‘1AF+"X8&*(1,;"V'7Z5" 1)%&A(" +*"-&'(.Z5"'&/1&(10$" 98/I$(6"=1(."5+)$"'$%+'(1*J"'&/1&(10$"$, $4("&5"=$".
482482&($/6" &*/"+(.$'5"'$%+ (1*]" 1*5(&*(&*$+85" +" S/ BIEME" 1)%+ (&*(" (+" 2$$%" (.$5$" 08'18&92$" ($&()$*(5" &*/"421)&(
)$ (‘14515 ) 14" &5" (.$;" %6+5$" &" 21)1(&(1+" (+" [1'$A(" 4+)%& 15+ O$(=$$*" )+/$2 1 *IB(BIPER/S" +8" 54.$)$" =1(."
21($'&(8'S" 0&28$5" (.&("'SVIEL14)&55" 15" QIT76" =$" 4+*0$'($/" H+/$2-")&55" &*/" $)1551+*" +8(%8(6" 1*" QJ" YC6" 851*J" (.$'
NI@ %'$01+852;")$*(1+*$/"YFYC " &(1+,"1S]S
C5"5(&($/"%'$01+85:6"&'$" ('$$"5(8/1$5" (.&(".&0%$"1)%62$)$*($/"V' 7" 1*"&*"-&'(."5;5($)")+/$2S"Q=+"+"(.$5$"5(8/1$56"
851*]7-3H "R/'+=*"$(" &2S6" AGRE 7<FH" R‘'8Je" $(" &2S6" A@ARDAB2&(S/" V'T" $, $4(10$" '&/1&(10$" ,+'41*]" +," CFE"
R-FAasl8"V'+=*"$(" &2S"RA@!cU" 4&2482& ($A8*" @SIM™) "=1(.+8("V'7"92$84.1*)"&*" @S@N"=1(."92$8&4.1*J6"
=.12$"#'8Je"$("&2S"RA@AAU"'$%+ ($/")B S@A! IR$&4.1*]S" Q.$" 2+=$" -F ""$%+($/"9;"#8Je" $(" &2S"RA@AAU")&;" 9%
NIB' '$582¢,"(.$"/1, $S*((S&OS*(+, V' T[(HYC", ' &A(1+*0"V'+=*'$PB'RA@'cU" (‘AW 7"&*/"Y C"&5"(.$"58)$6"=.12$"#8Je"
$("&2S"RA@AAU" VI*GL'&5" /' T&H/" +5512",8$2" Y C*&H&I5+91*SV+(."5(8/1$5"85%/" (.$"58)$" %6& &)$($' Ld&(1+*" +"
1)&J1*&';"FE"RE$$"$X8&(1+*"1U6"=1(."&" J2+9& 1 EBIBAF"/" @S @ASB)."= $4&*Z("/1'$4(2;" 4+)%& 'S FH>(8/1$5" (+"
+8'56"&5"(.$;"4&2482&($/6:FBS5(1)&(SNV'7"S, $4(+, " @S@]"\'Y"15"51)12&" 1*")&JI*1(8/$6" =1(."5)&22"/1,,$'$*4$5" 217$2;"
&(('198(&92$" (+"/1}FV'7"($&()$*(5SV'+=*"$("&2S"RA@!cU".&/"&"521].(2;"28B QIS &I$"V'7"98'/$*"+,"ISBN")JG"
NAG 4+)%&'$/" (+'+8'5"+,"ISMB") JF' P& 2&'J$" 1) &I 1*&;" FE)%&'S/" (+"+8'5"+," @S @'MIB SBI5$X8$(2&'I$"V'7"$, $4(S
\.12$" #8Je" $(" &2S" RAGANIEL 285$/" &*" 1)&I1*&";" FE" 2&'I$" ((&*" +&BE"/1/" *+(" 4+*51/$' 3YC" (+" 9$" 9'+=*" &*/"

Ac'



'S+ ($r2+=$"V'7"$)1551+%5" +," &%%'+W1)&($2;" 1S MBI %&'S/" (+" +8'5"+," cSN"QI'R+"NS!" QJI7 “6"J10$'$"
H+/$2-"Y7 "(+YC"&(1 %+, "ISIF$582(1*J" 1+"&"2+=$"$5(1)&($"+,"V'7"$,,$4(S
1.&*)"$(" &2RA@ABU.$" (.1'/"5(8/;" (+"85$" &*"-3H6" 7-3H" 1*" 06&'(1482&'6" &*/" %' KIBYEB(" 51) 1 2&" &%6%'+&4.

NAB +8'50"06'1)&"V'7"=&5"4+*51/$'$/'&" '&A(1HTE"3Y C"=&5"4+*51/$'$/"9'+=*6"&*/"&" Vo +(+02$&4. 1*]"%&'&)$($' 1d&(1+*"=&5'
85$/S" Q.$;" &25+"85%/" (.$"58)$" 8I6%+&4." (+"4&2482&($" V' 7" I1'$4(" &/ BREPAF L PAM" &" I1'$A(" 4+)%&'15+*" Q" +8'5
Q.$1"(S&OS*("+,"V' T/, $S/"1*" (. &("(.$;"85%/"& V[T YC"$) 1551+, &A4(+"+ "AMI6"&(.$" (.&*"MBIr6"4+*51/$'$/"&'+)&(14"
3YC"9'+=6"'&(.$" (.&*" 91 +I$*14"3YCE" &*/"85$/" &".1.$" 1)&I1*&';"'$,'&4(10$" 1*/$\Miist/os" @S@]B6" ' &(.$" (.&*"+8"
)HS'&($2;"&I5+91*]"485$ 41t 5 /05" @S @INBS"\1(."(.15" ($&()BHB"$("&2S"RA@A@U"4&2482&($/'&"V' 7" &/1&(10$"$, $4

NM@ @S!"V) ©'6"=.14.15"28&I$" (.&*" +BE5HEEH5(1)&($"+," @S@) ©'SQ.15"1512$2;"/8$" (+"(.$".1J.$" 1)&I1*&""'$,'&4(10$"
THSW" &96%21$/" (+" 9+(." %'1)&"" &*/" 5$A+*/&DI\ET '$%+($/"51)12&" V'7" $)1551+*5" + " NS "QIB" &*/" =.12$" +8"
%'+/84(1+*"+,"9+=*"3YCB")84." 2&'J$" (.&*" ($1"RNSI"05S"|S!" QI7:' U6" 822" H+/$2-"3Y &) &I1*&;"FE" 2$55" (.&*"
@S@@A6")84."2+=$"(.&*H(1$1828. "FE"853/

Y(.$"5(8/1$5".&0%"$5(1)&($/"V'7" 185(E*$+85" &/1&(10$"$, $4("851*)"4.$)14&2" (&*5%+'(") +/SAPRTHD-Y3[

NMB 7.$)"+"EHGC7QS"Q.+8J."(.$5$"5(8/1$5"&22"/1,,$" 1*"(.$1" (‘$&($*("+,"V'76" (.$;"4&*"9$" I +8%S/" &A4+/1*]" (+"=.$(.$" (.$;"
44¥51/$" 822" YC" =" +" ('$&("V'7"&5" &" '&A(L+*" + (FICEBY.&(" [+"*+(" /1, $'$*(1&($" OB(=$$*" V' 7" &*/" +(.$" VV"YC"
'$%+("QYC"V'T"&/1&(10$"$, $4(" 9$(=$$*" [@BILY) I "RI1T*"$("&2S6"A@!]a"3&2%."$(" &2S6"A@!Ba"\&* IBEA2$6" A@!cL
5(8/1$5" (.&("($&("VEB"&" ' &A(1+*"+,"YC"$%+ ("9$(=$$T@HV]) ' "RG&'?"$("&2S6"A@!@a""$*J"$("&2S6"A@!Ma"\&*J"$
A@!]a" b+"$(" &28CAEBAA$228" $(" &2S6" A@A@A" 7&'($"B(YRZBRAEPRIS/" '&/1&(10$" $, $4(" 15" &(" (.$" 2+=$" $*/"+," (.15

NI@ '$%+($/"0&28$5"&*I$S

3.3.2 ModelE sensitivity to BrC parameterization
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Appendix A:

BrC Tracer Real refractive index (n) | Imaginary refractive index (k)
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Aging process Oxidant Second order rate constant
YK" IS_$I"4) #*)+2$482%5"
V'+=*1*J"
<Y % IS'HIM"4)*)+2$482%5"
YK" 1S19[11"4) #)+2$482%5"
V2$&4.1*]
Y _SIBEIN"4) #)+2$482%'5"

Table A2. VA/*>X):*0,'%=*/) 0* 4&/) 4'/%) '#-*) A&0-#&-) +4) *#,8) @'A) #$%&S) *#,-%48&) ['%.*&) =() #-"40;8*%,) 4R%/#&-0G) A4&0-#8&-0) #
1¥% *)+ 4")H)]%&*-9%,) " 41>):'4.%/*)=()n*"0)*-)#>G) 1L P3G

Ic



Months considered peak
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Slope of log1o(ctrl)=0.65, r?=0.30
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x  Control
101 o Base case
[a)
(@]
< 100
w
]
e}
o
=
el
2 107!
o
3
£
n
1072
102 101 100 10!
Retrieved MODIS AOD
AOD in
BB regions Slope of logo(ctrl)=0.70, r?=0.33
and months  Slope of logig(base)=0.73, r’=0.34
> TENA ’
101l o BONA
SHSA
o SHAF
) o BOAS
& o] ° SEAS
w o
(] .
S o
o
=
el
3 107
o
>
£
[%p]
1072

1072 101 100 10?1
Retrieved MODIS AOD

Figure A2. FO0"2>#-*/) VAI*>X4:-% #>) [*;-8) #-) JIB)") ;:>4--*]) %&) -8%) SAM0;#,*) #$H%&0-) *-'%6* WBAIF )4;-%,#>) [*-8G) X#,8) 14%8&)
4"*0;4&/0)-4)-8%) 4:-% #>) [*;-8) %&) 4&*) "4&-81) #.* #$*/) #,'400) -8%) LB6RO) ;*%AMp&) *#,8) $'%/) ,*>>) 1VAI*>X) 8H#0) =*$&H*/) -4)

"#- 8)VBd!IFj)Pm)=()Pm)*04>?-06M&BGX), 4&-'43,#0%)4;-% #>)/*:-8) #>P*0)#'*) 084W&)HO0)iRjOI) VB0 #>2*0)#'*) 084W&)#0)i4{0G)
T8 0>4;%)#8&J)")A4-8%)>%8* ) *$*00%64&) #%) %0;>#(*) 48.) :89$8:) 4'&*) 4+) *#,8) ;> 4-1) #&]) *$*00%48) >V &*0) #'*) W/>BIH) *#,8)
>4-Q)T4;3) >4=#>) CB) #>?7*(5) 1@4--4"3) CBd) %&) @ @) *$%4&0) /?'%&S) "4&-80) ,4&0%/**/) ; Y VI BIBEMP4") "*;*0*&- % %)
[%++**8-) *$%4&G

B!"



I"I#$9%8& ()*$+,-.$//$0,-01)$2#134

@SN_
@SB_
= @S]_
g @swm_
+
+
. @SA_
5 N
& !
% @S!_
S
® @S@_
6GIKP 6G6QK 6GPQN 6(5LPM 6GLP5 6GLK5 6(_-:1LP|\/| 6GLP7 6GLMJ 6GL65 6G570
[@S@! T T *
I
(@St X ébx* 5 3 F & R
x'\ ‘23(? \b(‘l;b O bg;.b @\g ce0’\07 (@\07 (b\%;b 'b'\’% \%\
)&Od‘ q:b‘ Qrg\ (b‘s& ’\\ %63 %) ¢§O >§§>’ X\O\Q e
NI NP S S N\ R AN w%*
N\ ¥ & x < X X
Q Q?* .u/’%b nb,/‘bv L{/,/‘& Q,%»

Figure A3. 2#/%#-%.%)*++* -)A+)*#,8) @'A) 0%" 2 HEHBHIWN %o-8%&)-8%) FA?-8* &) n*"%60;8**) F4?-8) C"*'%,#) LFNFC3) @ @ *9963&,)
"48-80) 4+) ;*H#]) +%'%) #,-%eBA$?0-1) F*;-*"=*1) #&/) B,-4=*) 1CFB[) 0**) T#=>*) CL3G) A4&0%0-*&-) \GPKBID WS ++* -) %09, 2>#-*/)
#,41%8$) -4) *02#-%QBX"4') =#0) 084W) -8%) 0-#&/H']) I* Yot-NABYH=06>%-() 4+) *#,8) 0%" 2> H-UoAR)H YO 0) 4+) 0%6"2>#-YBAK:

| Yot+¥*&-) A>APHE0) Y08/ Yo H-*)H) [Yo+++*&-) @'A) ;' 4:¥'-() #'Yo* /) #ES) HOBH) =H'0) % &/%HO*) ;BOM+) @'A)'*; *0*&-#-YHARBAWE) -W%b, ¥)
+A'H0%)4+), 4" H96048)-4)4-8)0%" 2> 1BY/SEEY60-*&-) Wb EINYAHE/ PG

BA



#516$%&'()*$+,-.$//$0,-01)$21374

@S
= @sA
e
T
i @s@
]
gdz 666P
8\9 @S@A =
¥ 6GPL5 - 6G6L7 6G656 6G650 6G6LK 6G656 6G65K 6G60J 6G65L 6GEML
J | | l
[@s@m . .
© x > * ¥ % & >€é<\ N
SR A ) 0\5’% & @ ST«
*@ ({:9 N 0;\\ o5 Q\Q \\b‘ 6)%' <,§’D (,30%‘ gé('\:b\ Q g) ,\%
\(G)?( 0\&\ \Q\Q (]3\0* q&g \%6;) \C& \% ¢0\ b‘%)f btb)'( )
Q\%’ ) Cbl g( %z(q %3(»‘ CB,S' ‘“
™ Wl S A

Figure Ad.)24#/%#-% %)*++* -)A+)*#,8) @'A)0%" 2> #-%4&|)# . *#$* ) WSEBWEHBDFT3) @ @) *$%4&)#, 400)"4&-80)4+)*#])+ %), -%. %-(
Froe=x) B,-4=*1) #&/)HA.*'=* YLFBH[)0**) TH=>*) CLEBN)*++* 960) 4>, 2>#-*1)#,,4'1%8S$)-4) X0 PHIHED)60;>H#(*/) " 4" =# 01)=#')
A>A)HE])HOB*)=H# 0)H#'*), 4&0%0-*&-) W%- ) YRGB/ G

BM



