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YIVXOD LQSHRARG \WH QIKW@Q) GO | RUP HMRIRBILEDOWR\HY GHMP LGHGE. WHWP 1Q) DQGGFDIRQR
\KH WUR\H LQ UHDMRQ R \DMIDM SOP HLP DIHY ) RAKLYHXSWRQZ HGAMP LOHEWDADWRNA/ BFR GG
ZIKMQ NP R 8@ZXQRB \WH*/'  QHERNZHHYRBDQE \R QR\WR\H/Z HH WP RAHG IRP \KH
@BHV,QRIDMHHZHH ~ YREDQF K@Q) WR\HVLGFOGGIQWY DDOMY

6DMIDMS HP RMEHICQY
6 DM P HDKXUHP HQV DUH FOFADD! RUHXSWRQ FKOLIRA DARQ Z KHD JURXQG EDHG LOWKP HBINRQ LV
XDOMOEB 3RDOG HAMDD 7R FKOUIPAL] H WH 8 @7 XQ HXSWRQ ZH XVH IRAUSUP DY WSH/R
\DMDAM YRBOQE P RARLY 62 P HDXUP HOV YIME®! WHP 0,5 DQGJUIRXQGGHRP DIRY ,B$5
7EGN  \KRZ V\KH\DMIDM P RMVHIQ) @BSIRGANZ HH [P L.GHSDOGRXUBYHIR SRINSURFHMC 1O
FKODAMY] LQ) \WH5 ONRNH 0 F. HHHADD DOG 8 @¥ XQHXSWRY/Z W IQUDRXQG ,0 6 DUD  DQG

QKRQ * /' LFOGEDAHERNP | RUFRP SDMVRD
70EGI ' DWSURGXKRV SRMGURARMQ) DG FKDLDRAMUMAFY
IHYHO R 6SDWL 7LPH 6HQVL]
,QVWUX SRGXFY 3BRVWBHWVY 5HVROX 5 HVRO|(WR OHB| 2WKHQ|5HIHQFH
FRUHJLVY
JHRUHIHU
LQWHUIH
Q v KWWSV H
JHQHUD -
$/26 /IHYHO DWPRVS K P GD\ 5DGDI /EDQUF MDI[D
ILQH UHSHD| UHIOHH 6 D HQ D
WRSRJUD{
BDERXW
IODW HI
FRUUHFW
SKDVH XQ 2
%DFN JU
/IHYHO 6 WHPSHU
GD\/DQG V) EDQGY5HDWK H
$67(5 .LQHWL FRUUHF P Q Q
UHSHD| WHPSH| WKURX E
7THPSHUD| WKHUPDO
LGHQWLI
KWWSV G
PLQ) WD MPD
YLVLEOH FRQYHUV NP PI?Q YLVLEQEDQGV|VFZHE H
+LPDZDU EDQG , 5| EDQG - _
VDWHOOL LQ UD ,5 ZDUL Vv
WR GHJU| IRU ED
VFDQ H VHIPHQV
DKL KWP
RQYHUV
/IHYHO &UDQGLDUQF KWW SY
PRGDSYV
02',6 &DOLEU EULJKW NP SHU .5 v DVD .
V QDVD |
5DGLDQ| WHPSHUD\ FK RUGH
VHOHFWLH -



https://www.zotero.org/google-docs/?EQOdQs
https://www.zotero.org/google-docs/?oeSdRM
https://www.zotero.org/google-docs/?DUQW3g
https://www.zotero.org/google-docs/?eDsE8D
https://www.zotero.org/google-docs/?9z8ldN
https://www.eorc.jaxa.jp/ALOS/a/en/alos-2/a2_about_e.htm
https://www.eorc.jaxa.jp/ALOS/a/en/alos-2/a2_about_e.htm
https://www.eorc.jaxa.jp/ALOS/a/en/alos-2/a2_about_e.htm
https://www.eorc.jaxa.jp/ALOS/a/en/alos-2/a2_about_e.htm
https://www.data.jma.go.jp/mscweb/en/himawari89/space_segment/spsg_ahi.html
https://www.data.jma.go.jp/mscweb/en/himawari89/space_segment/spsg_ahi.html
https://www.data.jma.go.jp/mscweb/en/himawari89/space_segment/spsg_ahi.html
https://www.data.jma.go.jp/mscweb/en/himawari89/space_segment/spsg_ahi.html
https://www.data.jma.go.jp/mscweb/en/himawari89/space_segment/spsg_ahi.html
https://www.data.jma.go.jp/mscweb/en/himawari89/space_segment/spsg_ahi.html
https://ladsweb.modaps.eosdis.nasa.gov/search/order/1
https://ladsweb.modaps.eosdis.nasa.gov/search/order/1
https://ladsweb.modaps.eosdis.nasa.gov/search/order/1
https://ladsweb.modaps.eosdis.nasa.gov/search/order/1

RI LQWH
ODSSLQJ
20 /IHYHO FRQYHU(\D/L T NP SHU 62 &DUQ HY
' FROXP DGL YROFD
S PDVV Q q
EDQG
Q P O9DULDH 30D
30DQHW 30DQHW 1RQH UHVDP SHU d YLVLEO
VFHQH SRVVI
KWWSV
D LOW Z}{
5%$'$56% GD\ 5DGD| & EDQ
:LGH X0\ P LWX P UWDO V[
G Oy $PSO G UHSHD| UHIOHH * 4
LVVLRQV
Dw
KWWSVYV
DOVD &R GD\ YLVLE WLOHO
sHQWLQY ) 1RQH p QWLQHO
1'9, UHSHD| YHJHW HISORU]I
ZVHU
ODSSLQJ
/IHYHO N A 62 7KH\V HYV
752320, FROXPCFRQYHUVL IQDGL SHU YROFDC
PDVV
,5 VDWH &DR HW
9,,56 LPDJHM 1RQH P SHU ,5
NP
DYHUO
,06 :DYHIRUP| $UUD\ SUR VWD W DFRXV| +LJK &KULVW
LQIUDVR SURFHYV SRVVLEH VSDFLCVDPSO SUHVYV /IRZ &DPSXV
D D\V HWHFW HD w ZDYH > HOHPH
UuD\ G U O FRPSO (0]
.06 QHW
ILIKWQ JOREI 9/) 7LPH
VWURNHYV FRYHU s$UULYD
N , 6DLG HW
*[! SRODUL 1RQH VHQV 6DPSO ODJQH
HVWLPDW ORFDWI 'LUHFW
FXUUH GLVFO JLQGL

80DZXQ RQO\ 5DLNRNH RQO\

6HYHIDRSHDIRIDS 9 DG ,5 \DMDM LOXKP HQV FOQ WP RAMD P RQWU YRBOQF 62  HP DWIRQ/
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8 QZ XQLQ 752320 , 62 COUSIRGFENDIHDMOEBIWRP 0 D RY DB/

9 LME®1 DQG \WHIP DOUHP RMVHRUQ) FDQ SURYLCH LQ RIP DINRQ CERXNKH UH GRRG DQGHP WG HHI\ 1 URP
WH\KUDFHR \WH HDW 9 IME®BI1 HDU,QUDBG 91,5 DOG6KRW DrH, QUG 6: ,5 HQRWSUP DUO
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FROADILL \WHFHQAHR WHLGHQINIHG DK SOP HZ DvKRIMWDQWHKURXQAQ) DK Z HDXXP HG\KDAKH
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DUH GFDMG \R \WH FDIR 8 @Z XQ ) L) Z KU WH VHARQG DG LG SXOHY KDYH P RIH WURNHAY DQG DA
GFDAMG RYHUS @7 XQ / LIKW@Q WIRNH DMV \KRZ DFBDUWP S XS SHINUP S GRZ QLQHIFK SXGH ) L
D

Frequency (Hz)


https://www.zotero.org/google-docs/?ovHjb7
https://www.zotero.org/google-docs/?ovHjb7

I 06:00 - 08:04
1301 Strokes

e 04:52 - 05:54
148 Strokes

B 01:21 - 02:18
73 Strokes

Latitude

-5.5

-6 151.5
Longitude

) LUXWH 8 @Z XQHXSWROVDMDM REVHYDNRQY RYHMIQZ W QI KVQQ) GFDNRY/ 9 IMEBIQIKWDMDMLP DIH/IURP
+ Pz 0L 5H5 LV SRUWMYH EOH LY GHIDRYH WH\ HIBZ WIDQIG WKRZ V \WH YRBDR GHFDINRQ DG JUHQRAECH/DH

\WHOEP DV

® 151.5 151.9
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) UXWH  &RP SDIMRQR @IKW@RQ SOP HKHIKWP DVHXSIRQUDM 0 (5 DGLQUDRXQGD/8 @ XQ D / LIK@Q)
VRN SH) PLOMY E (MW DMG SHIN PXAUHASHUMURNH . UHG LYV SRMYH  EOAN LVQHIDRYH F 30P HKHIKW
P 1Q LKA HQVIQ EOH DG 0 (5 LQ EORN HWIP DMG 1URP SOP H KHIKWZ IW YHWWADOMHY \KRZ 1Q) \WHHURU G



%HP | RP HG LQ UDRXQG WEFH Z MW /R FRKHIHQAGAMANRQY SBWHGLOEOH |, Q UDIRXQG @B DUHI LOMIHG | URP
W +]

6DIIDAMS HP RMEHIQ)

6HYHDD QlIHMVVHRRY REVHYQ) WH 91,5 6: ,5 DQG 7,5 ZD/HBIWY SIRIGHS YDOTE®

LQRUP DRI RAMHVMG , QDQDIWP SWR LGN SUH HXSIHXQUAKNZ HOD] HEKLIK \SDMOHRMIRY

LH $67(5 7,5 COUEH RHWHHXSNRQDIGZ HHXQXFFM XOGHWR FBRXG  Z HDMHUFRQAWRY/DGD

O R BIXQUDFTXMURY/ 7 KH P RAHFHNFRXG | UH REVHLYDIRQR WHHXSIWRQZ D/PODEHRY 0 D
DSSUR LP DMD \& R P RQKV EH RUH WH HXSURQ $ GRRXIK D YRBDQF \WHUP DOl HDMUH Z DY REVHYHS

DAKMWP H W D/Z WAQEDANI URXQGBYHY R \WHIP DCRAGXAD/S @ XQRYHMH SDXGEHDGEH

© HGHMP LGHE \WH HXSINRQ FROP QKHIKWURP + P [ DL ADBI RMWHS @Z XQHXSIRD ) LI HILLWW
|G-ONIHG WH GAYHBIQ) SOPHIURP WH HXSIMRQDN  DVSXIVIBRR WHYHQV) L] F $ RQIHJ
SOHWEBWDN  87& DIGSHNWDN ~ 87& ZKHMHDSOPHKHIKWR NP DIQVREVHYHG 7KH
S HY GFDAG LQ WH FHQMJR  \WH XP EUHID FBRXG DUH KRAKU\KDD \WH S HY \KURXQAQ) WHP 7KLV LV
HYLGHFH\KD/AHFHQABCSOP HUHDFKHG \WH\DARASKHUH DG WG R KHDAR \WH P ELHOWP SHIDMUA

$67(5 7,5 RRHYDIRQY/POHRY -XH  UVH-DBGWHEDMRQR WOFRRIY) IGZV )LL) 6 DG
6HOMID 91,5 RRHYDIRYWPDGHRY  -XO UAVHDBGWWHH \MAR WLIHKMDCDK FRYHIJHP DGH
OUQ) \WH I LIKAHXSIYHSXOH ) LIXUH ) XWHU Z HFRP SDBG6HQMHD  CFTXMMRQY P DEH EH RHDQG
DM \WH HXSWRQ VR UHYHDDWH M QHXSIYH H SOMRQ R WH ADMJ )L 6 \KHH ILQAQIV ZHH
FRQLP HGE 3OHAFRSHYIMEGIPDIHY ) UXH  3QCHVHP

JUXH  3RWA( KSIRY 8 @Z XQ
7KHP 0O REVHYDIRQ R @YDOKDU
DQG DK IDDIWRP 6HQMHD 91,5

LP DJHVIURP D -DQY DG
E -XO



) UXWH  &KDQIH LQ ADMJP RBKRBI\ DAB QY XQIURP SMHEFRSHIP DI 3N HP ,PDH/\KRZ

SXQRR DOD DV 87& 0D GHOWPH E -XCH Y 87& -XH
GOWP H ADMSDN® RBEVRXUHG B GAIDMQ) DG F -XO Y 87& -XO GHO
WH &UWMIDIHDP HDXUHSRQ0 D ZDJ/a P RQ-X® \WHRDMJDWHDZDva P

$ VCQRWG DERH 8 @Z XQKDVEHHD D SHUMMNRXUFHR 62 HP IWMRQ/MCFHDABDWV — EDHGRQ8 9
\DMIDM REVHYDARYY &DDHADD 1 HYHWHBW EDHGROLQSHAIRQR @O 89 \DMDMGE2 D
KWBY \R JIMFQDJIRY RVIQIEDQG2 HP IWRQYVIURP 8 @Y XQZ HHOSSIHONVRUa P RQMYSURU
\R \WH -XCH HXSWRYQ \WH MWFBOUGHMANRQR 62 B 20, ZDVIQP G2 AREH FROUMAOQV
ZIW* 93 WBRWR PLQP DOCRMW DAWHYRBDR IR @M \R-XCH 752320 , GHMAMGD
ZHNG62 SOPH a W62 RQ-XH WV HPLWRY ZD/ QRADGRP DERXV UHDWYH \R GHFDE0D
DHIJH62 HP MR/ IURP 8 MZ XQ BXIZ DV \KH | LIWFBOU62  GHMANRY DAKH YRBDGR | RUVAYHIDOD
P RQAV 0 XFK VRQIIHU62  HP MIRQYVZ HHREHYHGRQ-XQH DM 87& )LJ 8Q ZIGADWD
IRP \WH1$6$ * REDG( DW2EHYQ) 6\WWP YHURY * (26 DR RSKHIFP RAHFRXSBGZ WK
WH752320, 62 FROPQ/ )L  ZHHXPDMDQ62 10{ R a W/A 1RP 8 @Z XQRY
XH  XMQI DpSOP HWDYHYH] P HKRG 7KH VHADD Z KIFK VM QULFDQ® CERYHWHERY \MP
PHQHPIMMRQWAM a WY@ ) XUMUMARY) 62 GIDMQ ZD/REHYHGE 752320 , RQ-XH

D& 87& \ROD62 PDNVR a NORRYVGEHEQ RQSOPHOIWAH )L  a KRAWEHRH
\WH3QQDQSKDHR \WHHXSWRQDM 87& EDHEROQKE@Q WR\HWDM/

) RIZ 1Q) \WH 3AQDQ SKDHR \WH8 @Z XQ HXSIRY IRP -X(H 752320 , DQGRKHUS9 \DMDM
LOXKP HQW GHMAMS DVADRVSKHIF FRXGFRQEIQQ) a  7J 62 \KD/SHMMAGLO\WHDA RSKHHI RUDV
ODW ZHANV )LUXH ,QWPVR 62 UHBDH \WLYZ D/AKHOUIHAHXSNROR 8 O XQP HDXUBHGMQH
2 AREHU a 7J62 &DNDHAD + RZ HYHJ DERKHUP DNUHXSWRQRAFXUHG D8 @Y XQMMWV
RYHUD P RQK @AJRQ$ XIXWW DOGWHARP EGHE\RID62  HP MIRQI RAWH- XQHDG$ XIXWV
HXSIRY a  7J MKHOUHMIRQUFRGI RAMY YRBDR



YLIXWH  6HIMHD 3752320, 62 GDVIRUS Q¥ XQRQ-XH : IQGEDEV\KRZ FRGAGM $6%
*(26 PRIDZLQGABANRQDEG\SHEDMWHDOMNGHR 8 QZ XQ \PDDWN  NRV QUHWAN  NRV -XH

IV QILFDQNGRBDHR 62 GIDMQ) HWPDMS62 10] LVa WO/A@ MIQULFDQ® CERYH\WH
@Y WP DHDHDB QZXQ -XH a 87 MWBURIWR 3QADQSKDH FROMXHGHBYDAMG62 GIDMQ)
SOP HAVGHYIDOGHRXSBG! URP Z LG AUHRIRQ DAYHONDGYXGH [QAFDMY AR HUHP DWRQY

YLUXUH 6HOMHD 3752320, 62 UIRUIBDLH * XQDRY-XH  \KRZ Q) WHXSSHAMRSRSKHIF DG
VDREKHIF62 FBXGSRGFEGE WH-XH  3MQDQHXSWRQR 8@ZXQa  7J 62

30PHO RGHIY
: HX\VHG BXR DOASOP H P RGHIY \R HMP DM\KHO (5 TRUWHS @Z XQHXSIRY ) LIXUH F \KRZ V\WH
0 (5 VAKXV IRUWH 8 @Z XQ HXSIRY ) URP WH P IPXP KHIKWZ H FDBX@AMS DO (5 \KDMDIHS
BHEHD [ DB [ N VDGKVRDHNHYDOHR [ NV YDHSRQWHHWP H
\HIH/ Z HKDYHDOR HAWP DAGDWRBCHXSWGPDW 7(0 R [ NI PO LPXP HMPDMR [
NJDGPIQPXP HMWPDMR [ NI



| RIDC EVHYDIRQ/
5 CEDXO9RBOGR 2 EHYDRY 592  WBRWE RFFDURIDIRRG YIMELON R \KH\XP P MKQIDGAN RQ
XHGFOWPH  -XH R -XCH 878 7KH REVHYHSDZ HNDOJG\WOQZ KW YCSRUSOP H
ZIWW RYMEBIIGZ RUIDAEBIQRVH 2Q  -XHGAOWPH  -XH R -XCH 87& \KH
DOR UBRIMG RAFDIRDDJRRG YIMELDN R WH \IKP P MXQIDGAN 7KH  REVHYHG \P DDW P RGHDM
YROPH/R WEN JUD DK FBRXG/ \WDMRH CERW P CERYH WH \XP P IMADAUDQG GUMG \R \WH
\RAM-DIWKQIOP IGPRQQ) $WORXQG P GFDDWPH - -XCQH 87& \WH REVHYHGDZHN

JBZ RQWH HDIMQMCGHR \WH YRBOGR DQG KHAG\E RZ HN P B GRAHVRUWILCDAQY | URP \KHHDXAM.D
\CH

" VAXOWRQ
7IPHXHDQGROUAMI DIRQR WH 8 @Z XQHXSIRY

2 XURBVHYDIRY/ LQAFDM\KDAKHS Q7 XQHXSWRQFRP SUMHG\WUHAMVGKDAY 3KDH, 3KDH,, DG
D3QUDQSKDH ) LUXWH  3KDH, BIDQDWUQIKWOORY  -XGHDN ~ \R 87& DQGZ D/P OQD
REVHYHG Z LW LQUDRXQG EXVWV\KRYD IRTBZ HGE\ D62 REVHYDIRQRD  -XGHDV  87& Z W DD
HPDMG 62 10[ R a \W/A@  Z HOERYH WH GFDCH®&Q) DHIIH IRUS @Z XQR
W/A@  &0QHADD © H@R RNRRVHYHDQ DK SOP HGUQ MY SHIRG KRZ HHUREVHLYDIRQ/
ZHHIP IWGGHWRWHR @ LH DWJIQIKIND 7 KLY \KIJHWW\KDABKDH, LQYRYHS SXUHI DVNVANKY
3KDH,, VIWMGRQ  -XGHDNV 8 7& Z KHRLQ UDRXQG GHARIRYY EHIDQ IDQ Z LW \HYHIDOKRXYR
JD/ MNQ) 59 2 IV REVHYDARYY \KIJHMORMW WEG \RRHJ BXWZ DV QRAGHARRG UP RMY  7KH
LQ UDRXQG LI QOFRQMXHG DQG WH | LIMDK SOP HGHMAWRDIRBZ HGDNV 8 7& / LIKW@Q) Z D/ILLWNV
GHAMRRGRY  -XQHDWV 87& ,Q3KDH,, \WHHZ HH\ER SXOH/R @KV@Q) DYGDK SOP H
GHMANRYY Z WY D SDOH LQ BREZHHD WHP Z KB WH LQ UDRXQG WP DV FRQMRXY 62 HP MIRQVZ HIH
CERYH ELANJ URXQG GXUQY \MY SKDHDVREHYHG GAUQ) D752320 , RHEDWVRY  -XGHDNV~ 87&
7KHSBWSKRRY\KRZ DO LGRHDHLQWWH SHWHIFHR DK RTHUWHFRXAHR 3KDH,, ) L ZKIEK
FRCAGH Z W \WH RQFAR @K\@Q) DG DK SOP H GHARIRY/ 7KH3QQDQSKDHEHIDQRY  -XQHDW
a 87& $WOBSIK (PDAMD WV WP H \WH SOP H KHIKWDG KV@Q) \WRNH DM LGRBDHG \WH
LQUDRXQGI HINXHR GRSSHE DG \WH S GVBKRRY GRAXP HAD @YD RXQEIQ 7 KH3AQDQHXSWRQFROP Q
SIRGEAHG DVRQY) XP EUHIID FBRXG WDAHRKHG WHVADRSKHIH Z W WHQIKV@Q) WIRNHYAHOMIGLOWLY
FRG )L E \XIJHAD QR QRZIQG\WKHIUY 7KHQKV@Q) DIGDK SOP HGHARIRQ/ WP SR
DJQ \KRZ LQJ \WUHH SXOHY Z KL \WH LQ UDRXQG Z DV FRQMXRXV \WURXIK 3KDH, , DQG\WH3QQADQSKDH
7KH L.QWDRXEG GHMIRY HGRD  -XCHDM 87& IRBZHGE WHOWDIK@Q) \WR\H DNV
87& DUGDK SOPHGHMMRQDN  87& 62 ZDVP HDXUIE®! LQ \WH DR RESKHH | RUDABDIVER
ZHNV 7KHDK SOP HGUWG\R \WH6: DG Z DVREVHLYDE®! RUDSSUR P DAMD  KRXYDMHHXSIRQ

IQEILG

8 QAW
8 Q¥ XQ YRBOR \KRZ H5 QR JQ/ R XQUAWMKDAZ HIH GAARGE® Z W P RM REVHYDIRYY : HAGRW
GHAPAGH RIP DIRQ X8 QZ XQ KLIK® YHIHBAMG HALLFH @P W \KH XMW R ,B$5  ( EP HHUHADD
- HGHMWQRUIDHG RADMQ) DQ62 DRPDD GAUQ 3KDH, R WH HXSIWYH \HIXHIH DG
QAVRW Y I XWHIQEHAIRY 8 @Z XQLVDQRSHOM AP Z W U XD REVHLYHSWHP DODQRP DIV
YU 6 WKAHADD DG GRH R \WH \WHLP DODQRP DIHY GHARKG LQ RAUMMG Z HIH CERYH
ENJURXQG IRJSQZXQ )L 6  : HGR QRACHMPAXQHMEURIW HXSIRQ |RUD QP BHJR  SRME®!
UDRY ®Z ,6$5 FRAMFH \DMDM USHDAP H/ \KHIP DODGRP DIHY Z MKOQ ELANJURXQG QR XQUAWY
CERYHGHMANRQ P IW DG RUGR SUHRXUIRY XQUANRARXAUG



( USIRQRQHN
8MQJ \WH\RIG P DMIDOGH LGMRQ \WH MMMNSRIMEB HXSINRQ RQHMP HIRUS @ XQLV GAUQ) 3KDH,,
RO -XHBAEHD DG 87& DVIQAFDMGE @K@Q + P [¥ DLDK SOP HGHMRMRY DQG
SBRNSKRRY + RZ HHJ LQUDRXQG GHMANRY/ WIWG LQ 3KDH, DERAW  KRXY SURJWR DK GHMANRY/
3KDH, R \WHHXSNRQVHIXHIFHKDVOSSUR (PDMD  KRAYR LQ UDRXQG GHARIRQ/FKOUIR M) HDVNAW
QRMHIRTZ HG B\ D62 GHMANRY Z W CERXWILYH WP HY \WH DYHIIH 10]  |RUWH SUAMRXY GHFDGH R
REVHYDIRY/ &DQHAID BRXQGLYSIROAGE 300 FKDQIHR W RUSUHRKUHSURAQ) DBFDD
FKDQIH LQ GHQIW RUD GFDOGVSDAHP HWURP HIXAEWXP 1Q DQ HIMWF PHAXP™ . DXIP R
7KHHRH D YRBOQF SURAHW JHHDM/ IQUDRXQG B DFFHBLDAY) \WH YROP HR DUCERYH \WH ADMJ
7 KWMHD KRXWR CFRHBUDAY) DUCERYH \WH ADAMUGHARKMG DAERAW NP DQGIRTBZ HSE\ DQDP RW
NAG2  GAMANRQ LV DQ KLIK® HHIHIFH SBYH SIRHY . H QRM \WH LG UDRXQG REVHLYDIRQY D6
SIRVIGH YDX® P RIHLQRP DIRQ\WDD,6  EHFDXVH MY FERHUVR \WH \RXUFH DQG @NHD P RIHVHQUMYH\R
GZ HUGYHODRAMW 0 RWAR \KLY SKD/H RFEXUHG DAQIKWIQG Z DV RERXUG IRP YIHZ 7KHMP D KDYH
EHHQ DK \WDAZ DVEHBZ RAUGHMANRD QP LW H\KIJHXRDAKHLQ UDRXQGCGHAMRIROP D UHBURHARH
EHIQQQ) R \WHHXSIRY $ GMIDIVHY \WH8 @ XQHXSWRQP D KDYHEHQ SWAHE-GE DQH SBMYH
@HD SXUHJIDVHP DMRQ SKDH 7 KH MMUSRMELON SURP SWKHTXHAIRYY Z KDNKDQIHSLOWHW kP
$ UH WHH RMHURSHO M WP 3QQI00 HXSWRYY WDAKBWG Z W DQH SBUYHIDVSKDH © KDAGRHVWLY
\MOXV CERAZ KDAKTESHIHGLQWHMEKUORH + RZ. GRRSHQM P VSURSFH 3 QQDQH XSRS

6\ Q HXSIRY

: HFRP BQGLQWDRXEG WKVRQ \DMDM WP RMVHUQ) DQG SKRRIWSKVR FKOUIRAL H\WHRKDQIHY
GAUQ \WH HXSWYH VHDXHFH 7 KH KUK \WP SRIDIDUAROMR) R \KH+ P 7 DL 7,5 CDBANCAQBAS WH
FRP SOUMNRQ BHE HHQ DK SOP HKHIKW DQG \WH @KV@Q) 006G LA WDRXQG GAMANRYY 7KLY/ Z DV HGHADD
FUMFDCD/$ 67( 5 P IMVHSWHHXSIRQGHRWH @ \DMIDMU-SHDMP H 7 KHLQ UDRXQGREVHYDIRY/
Z HDGRO® HMKH HXSIRQ HYROMRY Z W DD IQUDRQE [WHXHR  GHFUDH FOSMUQ) D FKDQIH 1Q
HXSWRQ FKOUIRAL . H KDYH UREXVAGHMARQV R 62 KRZ HYHUWH 1O HWIP DM/ DUHP LQP XP VDVDK
@PIW 752320, GAMIRY 7KHWPLQ R WH 6HOMHD 3 RYHEDV Z D/ | RWVRXY UHDMAYH \R WH
LQ UDRXQG GHMANRY/DV/IWARQ LUP HG\KHI LIWEKDHR \WWHS @ XQHXSIWHVHIXHIH

7 KHUH LV D FOOULGRBDVH DG GHRUHDVH LQ WH WURNH UDAM D/ARH HXSWRQWELW \WUHIWHDY DOG\WHD VRSV
DV IQAFDAG B\ IQUDRXQG SOP H KHIKWDQGO0 (5 ZKIFK ZH DOR REVHYHS DAB ONR\H 7 KH FBDU
LGFUDH SHIN GRHDHR QK@Q) WIRNH DMV I RUHIK SOP HP D EHIQAFDAYHR LFH JUXSHIFKDUJLY

,QUWDWK@Q) ZRXGEHIURP DK IQMIPNRY BWD/HIK R \WHSOP H/UIKHG NP OQG FRROG W
DFRSHIF WP SHDMH & IQ\WH (53 ,QMIP \WP SHDMH SIRLGI IRUERK R \WHH YRBDGRV
LFH JUDSHORKDULY PD UBAXONQ DO LRUDHLQ@IKV@Q) WIRNHY 7 KLV IVHGHADD O\HD | ROKHEQIHJ
GADIRY 3QQDQ SKDA/ DV ZH AR WH WDADIOQ \WH SHN @KV@Q) \WR\H DM FRGAGH Z W \KH
POWPXP HXSWRQ FBRXG KHIKW ZKIFK DHOERHWH /& DRKHP  7KH @KQQ Wi V AHOMBG
CERYH \WH YHOADQG EHFDAH \KH XP BT FEXG P DQEQY IW AURX@UNKTSH Z H GR QRANHH \KH \CP H
H WMRQR QIKQQ) GRZ Z 1QG GAUQY \WH 3@QDQ SKDH DV DAB DINRNH 7 KLY P DNAY IMP RUH Gl LEXOWR
DAHWBQKRZ P XK R DQ HIHAAFH YW DK AOULY) LVKDAQ) RQWH @IKVRQ) JHHDIRQ EHDXAHZ H
FOQZRADXXP H WH P DMWY R DK KD/ | DG RAR  WH SOP H \KDAFGRH R \KH YHQV2 YH.DD WFDQ EH
GHALP LQHG\WDAKH IDAMVR  YRBOQF QIKQ@Q) FRUHDM Z W LGRUHDAY LQSOP HKHIKWIQGEO ( 5 DAHHD
SHVIRA® DMXSIRQAKAKDVS @N. UNDEX 3WDBHAID  E DQG. HXG + DJIHHAID



( UKSIRQFHADIRY

$ WSIAHM\KH YREBDGRBI\  FRP P XQW KDV QRAUHEFRKHG D FRQMHXY GH LQMIRQ | RUZ KDAFRQXIAAR \KH
HGR DQHXSWRY 3KIAS\RQHAID EXVWALYLYDQCRYHOWDR UAFDIJK 0 DQB HADD QRN
\WDACH LQUWRY/ JHHDD IDDIQR \ER FOMRIY/  JHHIE XV RU  YRDDQR \GHALF ) RUWLY
QAVRXWRY Z HX\VH D YRBOGR \SHAL LF GH LQWWRQ DQG GHLGHWHHIG R HXSWRQDYD UM QR ECANIURXQG
CARW Z KHH EDANI URXQG CRAYWY 1LY UHDMAYH VR Z KDAFDQ EH GHARMG XMQJ LQUDRXQG WIKQQ) DG
\DMDM P RMVHMQ) 7 KH HXSWRQ | HDEHBZ  GHARIRQAP LW RUQ UDRXQG WKVRQ) DOGDK SOP H
GHMIRYRY -XHDAERW  87& 7KLV WH HIIHMWHXSWRQ FHADIRQWP HDAKHHP D KDYH
EHHQ FRQIMXQ) CRNW EHBZ. GHMANRQ TP IW ) URP DUHP RIMREVHYDAROWNGRH ECANI URXQG RV
DAB @ZXQ IV R IQWDRXQEG WKEQ GHRPDIRY BEXWHXOU RAMDMQ) &0 HADD DG
®Z \WP SHDXUH WHP DOCHARIRY/ 8 @Y XQ KOG \BR \KEVHIXHAMHXSIRYY 1Q $ XIXWADQG 6HBWP BHU

DG UHMGHG\R EDANT URXQG CRANW 1Q2 FREHJ *93

3 RINHXSIRY

$@OMYR SRMHXSIRQ LP DIHY LV D SRZ HIXOWROI RUXQEHWMABRAQ) HXSWRQG (P LFV DG P STFW
DQG | RUSWEDUQ) |RUIXUMUH HXSWRYY : H GREXP HOMKH RDQIH LQ RIDMU DD DV Z HDDY \WH DKI DD
G-BRMDG FRRIY) |GZ  &DOMUQ) \WH AKOQIH LQ FUDAUDUHD UTXLUHG | DYRIIE®IZ HDKMHUFRQAWRYY LH

FOOUMNHY GAUQ) \DMIDMRYHSDAH/ , QWWH I LIMBRIMHXSIRQ P DIHR 8 @ XQ \WHRDALYREVEXUHG
B WH JOV SOPH )L ' RRPHIMY WHH SRWHIXSIRY |HDMBY/ UWTXUG P XOIS
\DMDM/IQXUP HONV HI 6HMHD $67(5 3MHAVEY WP HY RYHSDRHY DQG | DYRIE®! Z HDKHU

FROGMRQY/DVZ HODV KL KHJUHROMRQY GRABUIAMRX® DDMEBIDVR \ HWDIR

$WHMQ WM R \WH DINQUHP RMHXSINRQFKDLEAM.] DIRQ

, QHXSWRQFKDLIRMY DARQZ HOP \R DAVHP EGIDFRP SUHKHQULYHWP HICHR REVALYDRQ/AKURXI K \KHI X@
HXSWRQ R F{ DG XVHIMDY DEDUYI RUXQEHWABAQ) SURFHWHY/IQDYRBDQF Y AP, QWMVVXG. 30V,
DG WHFRP SIQRQWMG  30W 0 F HHHADD Z HAOUPMUY] HG R HXSWRQ/Z L\ DZ LGHWDQIH
R @QUJHY LQE-BHEHABP RM REVHYDIRY/ DAKHHSIRYIG-GWHRQD DYDOEGIGDE EXWIOR D/DP HQ/
\R FUMVDID DAY \WH WBMR WHDWR WP RM REVHYDIRQ WHKQRBILHY 1Q DESTFDARY \R RJRQ)
HXSWRY/ +HHZHBUH® \XP P DU HWH UAXOVR 30 DG GVRXW Z KDAFDQ DQG FOQIRAEH UARYHS
WURIK WP RM REVHYDARD Z W URGHAMR SUHRXUIRY  XQUAKY HXSIRQ RQHN K Q HXSIYH CRRW
HXSWRQ FHADIRY QG SRUMHXSIYH CARW DA DINR\H DFBRHG W WP SURUWR HXSWRD DOGS QF XQ
DQRSHOM AP

6XPPDU R 5 CINRNHHXSWRQ REVHLYDINRQY DG QP BANRY/
,Q30W Z HAKDURALL HG\KH-XCH 9(, HXSIRQR 50ONR\HYRBOR . XUQMDQE/ 0 F. HHHADD
2 XUDDOMY WKRZ H5 R MJQ/R SUFRXUIRY  XQUAK\CERYH GHARIRQ QP LW 7 KH HXSWRD WG
ZIWDZO Q) SXODMY SKDHIQZ KK ZHREHYHSM] HXSIHSXOH/OMY W PLOW/Z KD
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\VAHZH TXHARQY XMQ) P RMD DFTXUHG @D ) RUWHRSHO MO AP 8 @Z XQHXSWRY DNH TXHARQLY
Z KDNDAHG\WHRKDQIHIURP SHYMAQAID/HP WRQAR YLJRIRXVID/MNG) |RTBZ HSZIWMQ  KRAYE

D3MABQHXSWNRY

7KURAIK WHH HXSIWRQ FKOIRM DARYY Z H HIFRQMIG MKHY Z W DB OMP  SIRFHMQ) WP H
\WP SRUDODGG \GDOUHROMRY GHMANR @P W GRVH DQG FOMKU UHSHMYH FRKHUIHANIQ UDRXQG LI Y
IURP RHUVRXUAHY WWDADUH X DQMG RUGRAKH \BLI AL QDD & HIDQD HADD 0 DN DHAID

LQ \WH GO DQGZ HDAHU' DD DFRHW TXLEND SUAHQIMG D FKDEBIY H DQG LQM SHYRDOUHDMRQKLSY Z HH
FUMFDOLO DFTXUQY @IKQQ) LQUDRXQG DQG \RP H \DMIDM WP RIM \HRIQ) DU &KDULPM L) \WHH
HXSWRY/Z WK ) $ ,5 QDB Z RXE KDYH QP WG RUDBWR \WRHLQERGLQ7CE®T  : HQRMKDAL \WR®
XMQ )$,5 DB GAMUHXSIRY LV P IWHG DQG BIRDG AKOUIPM DRQ LV SRIME®! 7 KH DEAMR DO
SURVICH KLIKHJ\SDIODQG WP SRIDDGHELY D7 1Q) XV \R FROMEIQ AKOQIHY GAUQ) WH HXSWRQ DG
IQAVIGDOSKDA/ 6DMIDM DQG LQUDRXQGE DN DHERK @P MAG R OMA 1O \KDAMUHNXUY WP H\R
QP IMXDMDAM CDB \R HOW DG | RIVRXQG Z DR/ VR WDYHDIURP \RXUH YRBOGR \R UHAHYHU DUD
3URHAQ) @B LV WP HIQMMYH HSHADD |RJGT WSH/ WDAUTXLUH P DQMOUAMEZ. DG SIRRHMQ)
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FOSCELOMY ' HARIY \WH HXSWRQY Z W \VRP H\DMIM EDHG REVHYDIRQ/Z DV QP MG B \WP SRIDODQG
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: HAG RACAMPAFBDUSIHRXURY XQUAAVRUHWHHXSIRQ $ VB DINRNH GHARIRQVR \HP DODQRP DIH/
DQG JDV GHMANRYY Z HIH XQINHD DV MZ D/ D FRHG AP SURUR -XCH 5 HDK HADD D
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