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& TP DM FKDQIH KDV EHHQ WH ELIJHARKDIQIH EHQJ IDFHG B\ KXP DONGQG 1O
WH  VAHOXUY 3DWHZ GHFDGHVKDYHEHHQP DINHGE\ UHFRUGWP SHIDXH

LQRUHDVH DRIRWWKHJ GEH SDUAEXDUD ( XURSH $ P HUFD DQG & HQADCS D + HDW
DQRP DITHV KDYH SXVKHG WH WP SH.DMUHY EH RQG WH DFFHSWEE®I QRWP V 7KLY
KDVEHHQ GXHVR WH LOPUIHDVHG J UHHQKRXAVH HP MARQVILRP KXP DQVHMBP HOWN

DXVRP RELBN DQG LOGXMMHY 6XAK WSH R HYHQW P DMYHD HIHAW KXP DQ
VRAEMAVIQDGYHIHD FRP SBf P XOAS®IZ D V & TP DM FKDQIH UHXAVGXH R
FRPS®{ SIRFHW R WDQVRWP DARQV 1Q WH \RAHW ZKIEK QHHG VR EH
XQEHIMRRG Z WK WH FKD@BIQIHV IMSUHVHOWV &P DAE FRQAVIRQV'S@\. D AXADO
DQG VJQUIFDOMRG! B\ LOMIHIQ) SHRSBIV QHV 1O P XSG GRP DIQV 7KH
IP SDAW DIH HWHQAD® NCRZ Q DQG EDVHG RQ XCHTXLYRFDOKXP DQ DPRQ $ @
VROMRQY UHDWAG VR WiHVH J REDCSUREGP VDUH DARADMG Z WK KXP DQGHAMRQ
DQG DPARQ , WY VRADODQG KXP DQ DPARQ DAMKH BIYHOR! LOAYIGXDODQG VRADO
VAKPXUH Z KIFK P D SO GHAMYH IRBILQFRQEAVRQVDGYHIMHEY DUMQI GXHWR
FOP DM FKDQIH ,Q DEEAVRQ WLV H SHAMG [P SCRWIQ WH P RMGYHIH VRADO
HFRQRP LF DV Z HDDV HQYILRGP HQEOMVHRARY/ DQG JBREDOKXP DQ KHDWM KDV
HP HUHG DV WH P RWIP SRUBQAVDUHD R FRQFHLD Z WK DOWP 1Q) WDARQ

&TP DM FKDQIH DQG JBEDOZDP Q) Z IKDYH H WQUYH [P STEDARQY \R
P DQN.QG Z KIFK tH GFW RQ VR WH VRADOVAKXRMUHY DQG RIMHU Z DDV R @H

7KHVH HIHFW R FOP DM FKDQIH FDQCRWEH LICRIHG MQRH JEEDO MXHV
HQEDQIHUVRAHW DQG QDWUHDINH 3 DWARSDARQR! HYHU LOAYIGXDOFDQKHS 1Q
VLI QULFDQWD UAVROLQ] WHVH XHVVR P DNH HDUM DEHMAUS@FH I RUKXP DONQG
DG RWMHU@NQ) HOMARY , QWKLY MXH R %4RYIMRQ Z H DUH KLIKQIKWQ) WH NH

MXHVR JBEDY. DLP 1Q) DQGRIP DMAKDQIH DG SRME®I UHP HAHVDOR , KRSH
DKL WXHZ LOEHKHSI XOM HOUFK WHUNQRZ BIGTH

(rz, REVe 96A ASNEH
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7KH' HSDUR HOAR YARMKQR®\ Z DVHWEEQKHG LQWH\ HDU Z WK DFGDU
YMRQ R HEXFDAQ) \WYGHOW Z I OWMMWWIKQREI\ 1Q WH JURZ 1QJ [IHG R
YIRMAKQRBI\ DV DQ XQEHIWDGXDM FRXUH 1RZ WH GHSDUR HOWVLY 1 %%
DFFUHAWMG DQG DOR RITHY SRUIWDGXDM SIRILP 0 7HK  6LGFH LW IFHSVRQ
WH'  HSDUR HOAKDY FROAQXRA® JURZ Q DQG VENHQ LODWYHV VR LP SDUNTXDDN
HGXFDARQ DQG LQPXGDM UVFDURK DEWXGH 1Q YARMAKCRRI\ WXGHQNV  7KH
GHSDUR HOWLY DPAYHD HYIDIHG 1Q UHWHDUAK DRYIVHV [Q YDURXV DUHDV R
YIRWMPKQR®I\  DQG LHDWG | HBY , WY DOR DQ DXWRU] HG UAVHDURK. FHOMU IRU
3K' SWIRIP WWRXIKS. 78 / XANQRZ 7KHGHSDUR HQAKDY FRQVARX\® VENHQ
D GHAMRQ VR VWHQIWHQ UHVHDURK DRAXW LQ YDURXVDUHDVR! YRMKQREI\ Z IWK
D YIZ VR GHYHRS SWDPAFDOVROMRQY VR SLIREGP V IDAHG B\ IQGA\WMHY 7KH
GHSDUR HQMY XQTXH LQ KDYIQ) HAEEQKHS H SHIAWH DRIRW D ELRDG LDQIH R
VAHOMIE QVASTHY WHIHE\ HOFRXUDILQ) LQQRYDWYH DSSURDAKHV VR WDFKLQ)
DQG UHVHDURK. 2 XUH SHIN DFXGAHV 1Q YDURXY GVAS@CHY DOR SURYIGH URVHDUK
FROXOEQR 1O ( QVILRCGP HQEOURWFKQRBI\ Z W D YIHZ VR GHYHBS SUDPAFDO

VROMRQV VIR HOYILRQP HQRCSURE®P VIDAHGE\ 1QGXMMHY DG WH P XQHASDOAHV
%-MGHV WY RWHU DUHDV VXK DV DQIP DOEIRMAKQRBI\  SOQNVEIRMFKCRBI\

P IRREIRR)\ EIRFKHP MAI 1P P XQR®J\ HW DUH DOR FRYHLHG | RU FRQUXORGR
DQGWKQFDOXSSRUV
* RYHLQP HOW XQGHG3 LRWMPW

' 67 6(5%7$5( * RHUPHOMR ,QAD IXQEHG UHVHDUK SIRMPVHOABG
316($  DAMHQFKDILRM] DARQ DV SRMQADOYDFACH FDQECDM DI DIQWKXP DQ
P DDUD SDUDW 3@W RAXP IDBISDXP & IV RQJRQ) 1Q WH YARMAKQREBI\

' HSDUR HQW
$ FROXOECR SRR 8 3 SROMRQFRQARERDUGI RUP RQVRUQ) R DP EIHQN
DIUTXDON R + DSXURAW VDR RQIRQJ LOWHGHSDUR HON
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e 7RLP SDUNTXDON HEXFDARQVIR VKH WXGHQWN DQG HOKDOPH WHUMNIQ@Y Z KLFK
Z 1@P DNHWHP JBED® FRP SHAAYH

e 7R DFKIHYH KLIK \XFRHW DM | RUMMGHONV VALYLQ) | RUKLIKHUMMGHY NREV
DG HAAHSIHHXUKLS

e 7R JHHDM TXDOWV Z RN |RUFH DQG NQRZ ®GIH EDH 1 RU EIRWFKQRB)\
OGNV HEXFDARQ UHVHDUAK DQG GHYHERSP HOWEDVHG RQ QDWRQDOYDOHY
\RADIY. DIHHWDQG FRQAHAH

e 7R ZRWN VRZ DBV CSSTDARQ R EIRWFKCQR®I\ | RUDMIYIDARQ R KXP DQ
\XI | HIQIVDQGZ HIDHR! VRAHW DQGCDARQ
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e 7R IP SDUAMDQ CEIMN VR BSSO EIRWFKQREI\ W@ DQG (W DSSTFDARQV 1Q
FRUH DQGDAHG | IHBVWIRXIK XVHR LQCRYDAWYHVHHOM LIF P HWMRGY

o 7R VIWHQIWHQ WXGHON Z WK WH FRQAHSW DQG UHVHDURK DSWIMGH | RUWHU
KLIKHU FDUHHU 1O WH 1 IHG R EIRMKQR®I\ DG GHYHBRS WHU VAHQAILE
LMY

e 7RIQFXGDM 1O GHSWK NQRZ BIGIH LQ WXGHQWV DOG XSCDM WHP 1Q YDURXY
WUOMADUHDVR EIRWFKQRBI\ R DVVR P HHWIKH GHP DQGVR! LQGXVA DQG
DFDG-P ID
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* (0 6 * HQHAE ( QILGHHY/DQG0 REFXQUBAHQMAN \WH SUR HRCDORAHW
R YARWIRKQRBI\ GHSDUR HOAZ DV HWEEQKHG LQ WH\ HDU 7KHDP R

WWIVVRAHW VAR HOFRXUDI HWXGHQW | RUYDURXV SUR HWRQDDVZ HODVVRADO
DPAYIHV 7 KHVH DPAYIENV R W1V VRAHW SURYIGH WYXGHQOW D SOMRWP Z KHUH
WH FDQH FHOMHUVEBQAQWH DUHD R VAHQAH DOG WIKQR®RI\ Z MK EHAWMU
XQEHIMEQAQ) R WHU SIRHMRDO  VRADOUHVSRMELDAH ,WDAR KH3V
VWXGHONV VR \KRZ GDGHUKLS W@ Z HODV WP Z RIN FXGMUWH 1Q DP RQYJ

WWXGHQW ) DRXGAHV R GHSDUR HOAFRQMEZQWD SLRYIAQ) IXIGDQAH QGHAHWDY

VXSSRUNAXGHON I RURLIDQ] LQJ YDURXY DPAYMEV RN VRAHAEY * (0 6 6RAHW
IV FROMIQMD Z RINQJ VR RUIDQL H YDURXV WIKQR FXGXUDCHYHQW | RURYHLDD
GHYHBRSP HOAR VWXGHOWV ( YHU VP HVMUWKLY VRAHW RUIDQL] HY HYHOW @\H
* XHWERMUH [LRP H SHW 6HP LQDWY ,QQRYDAYH 1GHD SUWVHODARQ %R
| LHVD $ QQXDOMPKQR FXAMUDCHYHQW 3 GQMARQR KHIEDCBOQW HW ([ SHW
ILRP 1OGX\VM DQG UHVHDUAK LOMIDAM QNH &' 5, % %82/ ' $985 5HHDUK
| RXQEDARQ 6XQ 3KDUP DRHXWEDO, QOXMMHY &RGRQ URWK ( QVILRMK HW

GHOYHLHG LOYIWAG VEO! 1Q WH YDURXY DPAYIMHY RUDQI HG B\ * (0 6 VRAHW

7 KHVAKPXUHR WIMVRAHW LVDVI RTRZ V

3UMGHON' UBDQRWK. U0 DKWD +2' %
&RRUECDRU" U, QGX 9KDWS WIWEQAB LR HARU
9 IFH3UMGHQN O V 9%4IQEDYAKWE\WYGHONR %7 W <HDU
6HFUAEIY 0 U+ DUKWVBKDP D 6WGHONR 9%  G<HU
"ROMHAHEY 0 V 3U DO MWKWD BWGEHIR %7 QG<HDU
0 HPEHVR * (0 6 $@MGHONDQG) DEXAV P HP EHWR Y4RWRKCRBI\
' HSDUR HQW
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* @EDO ZDWPIQ) QRZDADV ID D
FKDBQILQ) SIREGP Z KIEK DUMVHV GXH
VR EXLQQJ R IRM | XHY @\H FRDORO
JDV DQG DOR B\ GH RIHWWIMRQ GXH \R
Z KIFK WHH IV HP DMRQ R JUHHQKRXAH
JDWHV\XFK DVFDLERQGR] IGH

7KV WXV 1Q WSIG ICRHDH R
WP SHDMUH Z KIFK Z LOEH P RUH WDQ
KHHDUM DYHDJHWP SHDMXUH

7KH SUPDY UDWRQ IV GXH R WDSIG
LCRUHDH R WP SHIDMUH LY JUHHQKRX\H
JDAHV DG WH HIHFW IV DG
JUHHQKRXAHH [ HAW

,Q WH HXG KXP DQV DLH IDAQ) BWR
SUIREGP GXHVRFIP DMFKDQIH VW CQRW
SRWE®GIVRWRS JBEDY DLP IQ) EXWZ H
FRX@W \RUHGXFHRIMBZ GRZ Q

,QWH JUEK 1Q Z KIFKK DA FRRUGDM
WHU IV WPSHDMXWH DG DW

FRRUGCQDM \ HDURKDQIHV | LRP R
7KH DYHDIH WP SHDMXWHR WH

VXU DAHICRIHDWHY

0DQ FXWH R
(IIHAW
7KH WDADARQ 1Q ViXQ LV RIHDWG DAWWKH

FHOMUR \XQ : KHQ K\ GIRIHQDRPV
FRP EICHWRIRUP KHIXP. DIRP WHQ.

* UHHQKRX\H

10P H 11P M 6UWYDWIDYD

%A DQFK YARWIFKQRERJ\
<HU QG

WH GQIHHFH R QKFBXV  HQHU\
FKDQIHV GXH VR Z KIFK JDP P D WD\ V DWH
FUHDMG 7KHVH JOP P D SKRRQ Z KL
PRYIQ) VR WH \XUDFH R \XQ Z RX@
RQ® KDYH ; WD DQG 89 WDV HYHQ
FROMIQQ] YIMEBI DV :  KHQWH \ROU
LDADARQ HOMLY WH HDUK \iXU DFH WH
LH WDADARQ RAFXWY GXH VR JDWHY @\H
& 'XH WR ZKFK WH \KRW
Z DYHBIQIW WDMY YIME®! DQG ,5 WD\ V
\RP H SDUV FRX@ QRWHVTSH FDX\VHV
LQFUHDVHIQDYHDIHWP SHIDMUHGXHVR
JUHHXRAOH  JDWHV 7KV ZKRO

- -raonwo |HAW

2 Greenhouse
%) effect

(’_} Greenhouse

#*%) gases

Re-radiation
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| T

7KHH DH YDURXV SDUDP HMY ONH
WP SHIDMHDQG&DUERQAR IGHZ KIFK
RKDQIHV Z W WP H 7 KH JUPSKIFDOGDWD
WKRZV WH JWGXDO ICRHDWH 1Q ERK

WP SHDMHDQGRDUERQGH LIGH
e /HP SHDMXWH XH W WH
JUHKRANMHIDMV
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WH DYHDIH WP SHDMWH JRV RQ  &RQFOMRQ

IOFUHOMQ)  [WRP R DQG  * UHHKRX\H HIHFWLY D HIHFWZ KIFK
DAFRGEQ] VR PDQ  VAHQMW RXU  RARXW GXH VR JUHQKRXVH JDWHV WKFK
SUIHVHONIGEDOWP SHDWH ZRX@ EH ~ DVFDUEERQARIGH ) LRP WHVE R JUDBKV
r Z IWRMWDQ JUHHKRXVHIDWHVEXW W RXG EH HDMO RQFGHG WDW

FDERQ) QR ICH
LOFRQADWYKHWP SHDXUHLY 1) e

FRFFOADARQ GDGY R IGRHDH 1O

DYHIDJH WP SHDXH 7KLY IQRUHDH 1Q

WP SH.DAXUH LV GRCH GXH VR UH LDADARQ

R ,5 DQG YMEGI @KW ILRP WH
JUHHKRXWHIDWHY

Raflooted vodiation
by atmosphere

infrared
raved i iy
roeamitte d
Bach o asarth

&DUERQ QR IGH &DUERQ AR] IGH LV
D WSH R JUHHCKRXH JDV Z KIEK
DYHDIH FROFHOADARQ LQRUHDHY
ZIM WP H 1O\ HU IQSSP 7KWV LV
GXHVRWHIDAVR FRQYHMRQR WH  ° HHRHRY

o0 RS TR [ [l * GEDOZDPIQ) -RKQ +RXIKVRQ

QRICGH +HFH WY XV (O gim/\;a | IE
ICFUHDHLQDYHDIHWP SHDMUH 5 H LDGDARD . T
S&ROHMIXHFHVR JUHHKRXANHH THRAW KWBY  XJIFEHNHBL HaX
WH IQFUDH R JUHHXRAH JDAMV * GBEDD: DWPIQ) %4 +RQ@ 5IHEHHN
XOAP DMO LHXOV [Q FIP DM FKDQIHV " MMJQ B\ SREHIAGBLP P RQ - X(H
DQGJ@ED DLP LQJ HIHAW
1 JUHHQKRXVHH | HAW FRQAQKHV WARX @ *UHXRAMWH - (ITHW * LHHCKRXH
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7KV SDSHU EUHO® HWMP DMV WH
[P SDRPW RQWH EIRP H\VHDBI GXH VR WH
[P STFOARQV R FIP DM FKDQIH 6\ @hHV
VKRZ WDWYDURXVKXP DQDRAYIMHY ONH

JHQHDAQ) SRZ HJ P DQXI CAXUQJ IRRG

PWMQ) GZQ IRHW  XMQ)
WDQSRUDARQ HW DIH UIHXGAQ) 1Q
FKDQIHV 1Q JGEDOFTP DM ( 11HAW @\H
UWHIODOYHY WRP \XUHV | BRAQ)
DQG GLRXJKWCAGHIRHVIQWH QLI HHOW
UHIIRQV GXH VR WH 10PXDARQ 1Q WH
SUHASIMPARQ BIYHO KDYH EHHQ RH R
WH ELRDGAMWFRGAH.QV RYHU WH SDW
IHZ GHADGHV 0 LQX\WM AMXSVRQVIQ WH
ZHDKH) SDMAQ FDQ FUHDM KXIH
QWUEDQRHVDP RQJ | D DQG I DXQDRQ
IQAVIGXDO ~ SRSXDMRQ  \SHAHV
HARV WP DQGELRP HVFDBV

,P SDFW RQ WH IDXQD GXH WR
VKHFIP DMHKDQIH

,P SDAWRQELLG
%46V KDYH DQ IHRQE WA WILRXIKRXW
WHZ RUGI RUEHQ] DIJRRGEIRQAHIO/RU

1DP H $QDQ DYKDWDU

YADOK YARWIRKQR®RI\
<HU QG

R DQ HRAWP TXDONV DG
SIRGXPAYW ) RU HDPS®I  HDEWGV
KDYH EHHQ FRQUGHHG DVD EIRQAFDRU
IRU PDUGH HRAVIMP  9XW UHAHQW
WXGAHV \KRZ \KHUHHQONRQ) VAP UMH
1O WH WP SHIDMUWH R RAHDQIF Z DMULQ
WH Z FMWFRDWR WH $ P HIFDV KDV
UHVXOMG 1Q WH DEXQADQFH R IMKHV

Z KIFK XGP DIMO GDGVVRVWHWEUYDARQ
R HDEWLGY 2 YHUWH SDIWHZ GHFDGHV

RIQWRBIMV KDYH EHHQ FROFHOHG
DERXAW WH LIPSDFRW R ZHDWKHU
QMXSWRQRQWH SRSXOMRQEIRRI\ R

FLGV YRRV @H 7KH 1D
SHIXOMRQ R $QP DO 1 XPEHY DG
3RSXOMRQ 6WGEHY R %4LGV B\ ' DNG
/ DAN KDYH Z IMZHWHG \WH FDVDMARSKLE
LP SDAVRQWH ELLGV SRSXDMRQ GXH R
WWH FKDQIHV 1Q JGEDOFTP DM &P DM
AKDQIH @H SIRRQJHG GRXIKW

XQHDRIDO WY DG XQXWXDO
| OPWDARQY 1Q FKLQ DQG KHDWZ DYHV

FDQ DOMU\KH P HVEERTE UDWM DV Z HODV
WH ElHAQ \XFFHW DM LH ®&Z

\XUYDOWDM R\ RXQJ RGHV HIJ M]H

QMAQ) \XFHW R UMGHQNV DG
P LJWDRY ELGV

il



Indax of Chematic impacts an bhird Epulatans
130

it
=10 1385 Laan 1535 2000 2005

#a \ A MEEHA &2 A O caVEAZU OEGE3LEEAY

.P SOFWRQDQP DV
7KHYHY UHFHQALHSRUALHYHDOY KDWKH
DQP DOSLRGXPAWRQVH, SHUHQAHDYHLDIH
GHIDARQRYHU MOHH 0D
GDAQ) \AHOMW HYHQ FOPH WR D

FRQFOMRQ WDAZ H DIH @NQJ WILRXIK
WHMI VK P DWH WOPARQ LH WHSHURG

ZIW OQUHW GV R O@H DWUJ WH
AQRDXU HWPARQ HID 7KH GLHAW
IP SDAVR FIP DM FKDQIH RQ DQP DOV
GXH VR WH L.QRUHDVH LO WP SHUDWUH DQG
IOMMW R KHDWZ DYHV 7KH QHIDAYH
P SDAW R KHDAVVIHW GMMUEY WH
PHEERTE DV ZHO DV WH R LGDAYH
DAYMHY 1Q WH DQPDY ZKIFK
XGP DM FDXVH P HEZERTE DOMUDARQY
R{ LGDAYH VIHW [P P XQH VXSSUHWRQ
DG GDK  +HDW VWHW FDQ FDX\H
PHEERTE GMRGHY IRU H DP SO
@P HHWIQAEW DQGEHH FRZ VGXHWR
UKP LQDODAGRMY 2 [ LGDWYH VWHW GXH
VR KUK WP SHIDMWH LV DOR D P DRU
FRQFH.QLP RQJ DQP DY , WD UHX@\R
QVSDUW EHZHHQ RIGDON DG
DQAR] LGCDQAP RBFXGN LH \XLEOV R
RIGDMWH PRBFXGN DG O R

DOAR ICDQNV  PROFX®  ([WHPH
Z HDMHUFRQAMRQVDOR

ARCTIC SEA ICE

— '}—'-'I‘-_[ . -

MILLION SQUARE KM
W o o @
=
=
ha
S—

1060 1885 1990 1935 2000 2005 1] 2015
n o saislile oo Show e minimu esdert hat Avdic e o2 maches sach Seplambe.

BDG VR KHDWV H KDAWMRQ DQG  KHDW
VM QFRSH ZKIEK XGPDMO N@ WH
DQP DY

&ROFOMRQ

6LIQUIFDQNV CPRXQN R WXGHV DQG
UHMHDUAKHY \KRZ  \KDWFTP DM FKDQIH
QRWRQ® KDV QHIDAYH P SDFW RQ
FIRP HV EXW IWDOR GHFUHDWHY WHU
SRSXOMRY WM  GWMEQ)  WH
FRP SOMW HFRAMMP  (YHQ D VKW
XQXVXDOUMH LQ WP SHDMUH FDQ FUHDM
\HYHH SUREGP V DPRQ) WH Z LGXOH
7 KHIH RIH WIFKQTXHV DQG VRRY | RUWH
XUWYH@QH R 1P SDAW R FKDQIH 1Q
JBEDIFIP DMRQIDXQD VQHHEHG Z IWK

LP P HALDM DAMQARQDQG DPARQ
SHHHHV

1 IFR® / CFHMD ,P SDAVR FIP DM
FKDQIH RQ DQYP DOKHDWM DQG Z HDDWH
$QP DO) IROAHY 9ROPH  ,\WxH
- DQXDU 3RV &

%6, QMULDARCDONXULIDOR DVIDQ
\AHAH YROP H MXH Vv
6HSWP EHU 3DIHV

)L ,PSDPAR FTP DM FKDQIH RQ
EILG SRSXOMRQ ( XURSHDQ

( QVILRQP HQW JHQR
)UJ  $QPDYDIHAWMG E\ &0P DM

&KDQIH 7KH* GQED GXFDARQ3 LRVFW

il



. $50,1* ,6: $51,1*

© H KXP DQ MQFH HOWD DZD VW R
PD\H RXU @H PRH O] XURXV DQG
FRP | RWEE®! Z HIQYHOANHZ WIFKQRBI\

VR KDUOHW CDAXUDOUHVRXURHY 1RU RXU
EHCHIW ,Q WLV SXUXIWZ H UHDFKHG D
SRIQAZ KHHQDWUH VHD KHDIQ) SURFHW
IV GMXSWG $UH H WHP H H SBRVIRQ
KDV ®DG VR \HYH FROMHTXHIHV DG
RQHR WHH IHPW P JRQJ VR VDI DERXW
vV &/29%/ : $50,1* @ $1'

18&5($6,1* 6($ /(9(/& $VZH DD
KHDU 1Q RXU QDO QHZ V AKDQQHODQG
QHz \SCSHU WDWWH GYHOR WD LV

IQRUHDMQ) DQG LEH \KHHW DUH P HAQ)
Z D

: KDADHWHVH QHZ V D@DERXW' : KDW
DUHWH UHDVRQVEHKIQG W, GFUHDUQI R
WHWHD GYHIYD SDUAR JBEDY DLP 1Q)
DQAGZ HADQWD. RCHRI WWH FRQUHTXHAH
ZH DH IDAQ) EHDX\H R JEEDO
ZOPIQ) * UHHQ +RAH (IIHFW IV D
Z RUGZ HVKRXGNQRZ 1L Z HDIHIRQJ R
VBO! CERXW JBEDD ZDPIQ)  * UHHQ
KRXVH HIHPWKDSSHYY Z KHQ WH \XQ
WDV KHDMY LHOPMG Rl WH \ViXUDRH

DQG FDQWHVADSH EDAN LR WH \SDFH

10PH . WA/ADIL

UADORK YARWIKQR®RI\
<HU G

7KW HIHAWFRQMELQY &DERQ ' IR IGH
EKRR IOWRDLERQ : DMJ YDSRXU
1 MRIHY' IR IGHDQG0 HMDCH $QGLV
WHH FRP SRQHOW JRWH FHW 1Q WH
DPRSKHH W ZI©® FDX\H JEEDD
ZDPILQY) DG EHDX\WH R WY
WP SHDMUHLYUMQJ
+DYH HYHU ZRQGHU ZK\ WH SHRS®!
@NQ) 1Q FROWECDUHDVDIH P RYIQ) OZ D
" 2 UWH Z DYHV KHIKWR D LV VBZ ®
IORHDMQI" : KD DOWHJICAHYP HWV
WHQZ KDWZ L@KDSSHY'
7+,1*6 +$33(1,1* $5281' 86
)520 : +(5(,767$57"
7RED. & WXG \KRZ V XV WDAMERXMQ
V WHUMQ) R WP SHDXH
A/ WH VAHQALLE P HDWXUQ) WWDAKH
@Q DF R CDM RYHUMP H WDWWKH
HVHDUKHY,  UHDFKHG WY
FRFOMRQ DERXW ZKHQ J®EDO
Z DP 1Q) EHFDP HDQMWXH
45 ' 2(6  6($
185($6,1* +$33(16"
6HYHDOZ D\ V WIDADUH DAWRADMG Z WK
JBEDO  ZDPIQ 7+(50 $/
(;3$16,21 $VZHNQRZ WDWZ KHQZ H
KHDWAG XS WWH Z DMU P HO\RUFKDQIH
WY

1(9(/

il



$17$57,&$8 ,&( 6+((76 ,FH KHW
KDWFRYHUD® RMFRYHUWH * LHHODQG
DQG $QEUPARD DV WH KHDMGQRUHDH
WWHU IMADXVAV WWH LEH VR P HOV7 KH LFH
VKHHW WDASUHVHOV RQ * LHHQDQRY LV
H I HAAYHD OEUFDM Z KIEK FDXVH WHP
W PRYH PRH TXEN® QR VD
0(/7,1* */$&(56 (YHI WPPHJ
QMBI EMR [FH P HW IZ D QDXUDD
EXW UFHO® WRXIK  SHOAMO®D
KLIKHU WP SHIDXWH FDXVHG B\ J&EDO
ZDPIQ) KDYH GG VR JUDMJ WDQ
DYHDIH \XP P HU P HIAQ) 7KLY FDX\H
|P EDDCFH EHVE HHQ RAHDQ HYCSRDARQ
DQGWKQRI Z KIFK FDXVH LDMQJ BIYHCR
\HDY/

&216(48(1&(6

| VKH HDV GIYHOUMH LDSIGD DV \WH
KDYH EHHQ HYHQ D \P DDP RXQWVR
FKDQIH LQ QDW{H FDQ FDX\\H GRZ Q DD
@H +855,&$1 (6 DQG 7<3+2216

5IMQJ R VHD GIYHOP DNHV WRWP V\XUIH
IGRAQ) GXUQ] KXUWFDQHVY P RWH
A@AQYHRN\WD U WP SHDMH NHS

ICRUHOMQ) WDN WH GHVAKPARQ Rl
KXWADH DG WSKRRQV ZI©® EH
IOMAOH DQG SRMQADD  GHAXPAYH
;. +<6($/(9(/0%77(56"

, WP DMAY EH-DXVH IWSRVH D VHURXV
SIREGP \WR RXUQH %4HDX\MH R WL IW
FOXVH G-MAKRARYH

-

$50,1% (;3/8,1("

AR R2R0 0DV

DIXuHJ DG DUEXGXWDO VRO

FROAP ICDARQ ZIWK VDWW  Z DG
IGRAQY ,(FUHDMQ] R GIYHO PHQV

IQFUHDVHIQQL I LEXGAHV
KRZ HYHU WLV DQ DMXH WDWP X\WEH

FDLH X@ P RQVRUHG \R FROWEODUHD FDQ
EH SUHSDUHG | RUVKH FRQVHT XHQRHV
&218&/86,21

6HD GIYHOUVH LV DQ LGFUHDWH 1Q GIVHOR!
RAHDQY Z DMU GXH VR WH HIHPWR \WH
JBEDZ DP IQ) 7R WRS WLV Z H KDYH \R
\HYHIDDPARQLQRXUGD® @H \RWDAZ H

FDQ VHH RXUIXWUH 1O FROMAKPARQ QRAIQ

GMAKPIRQ

5 H HHQAHV
WHEH $30 HG $QH
JBRWU ,Q &P DM &KDQIH
7KH 3K\MEDO 6AHQAH  9DWV
&ROMEXWRQR! : RINQJ * LRXS , \R
WKH) RXUM $ WHWP HONB HSRUAR! WH
, QMLIRYH.QP HQEIC8 DOHCRQ & TP DM
&KDQIH H3V 6RBPRQ 6 410 °
0DQQQ) 0 &KHQ = 0 DUIXV O
$SYHUW. % 7LUQRUO DQG O LU
+ /
&DPEUGIH 8 QYHMW
&DPEUGIH SS 8
6FKROL@
JKWBV ZZZ LSFFRK WRFF FKDSWAU
FKDSWU  VHD GIYHOUMH DQG

IP STFDARQV IRUGZ. OLQ) MDQGV
FRDW DQG FRP P XQWHV

3WHW
> RRIG

Gic



& ,0$7( &+$1*(

o
&
-~ .

0\ EIWKGD IDYIQPIGR $SUODQG IW
XVHGVRR EH D SGDVDQAZ HDMHIDNAP H
CHWHUVRR P XFK KRAWQRUVRR FRT EXW
IRP SDWIHZ \HW/ , UDOHG WDW

Z HDWHUKDV FKDQIHG D RWICPHWHY W

KV QRZ EHRPH PRH KRMAU
QRZDAD\V , WBUMG \R WYG  DERX\WMW
DQG IRXQG RXW \RPH IDAW DQG
L RUP DARQ DERXWFTP DM FKDQIH DQG
JBEDOZDWPIQ) ZKIFK , DP JRQJ R
VKDLHZ IMK\ RX LOWLY DIAF®

&TP DM FKDQIH LHHY \R BQ) WP
KUW 1Q WP SHDXWH DG Z HDMHU
SDMALQVGXHVR YDUDARQVIQ\VROUR FO
DG RMHJ UDRQY/  6LQFH Vv
,QGMMDE DARQ DG RMHU  KXP DQ
DAYV FDXVHG FIP DM FKDQIH DAD
YH) KUK DM SUPDU® GH W
LOMOALYH XVH R IRMO XHY LH FRDORIO
JDH  GHRHWIDARQ IP SURSHU
DJUEX@OYUHZ DM P DQDIHP HQAHW DWH
IQFUDMQI®  IQOHAQ)  FIP DM
FKDQIH

Solar ouig Iemersvellar duce
x - x pher.

- Exth's clanate " o

o = M Y v n

Anmosphenc ocean -
[ reflectivity

le=
I Continental dnf | |
O

Figure 1; Factors responsible for Earth’s climate change (Curtsey: British council)
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QRARQD WLV \ROH WH SUREBP  EXWWDOR
HIXDGH \REY SIRSHWAY 7KH UMGH
P DMIDY FDQ DR EH X\HG 1Q RUDQE
IDPLQ) DV FRP SRW ZKIEK QRW RD

HIKDGFHARCBURSHWAVEXVWDOR HKDGRH

QMMRQ
7KLY UMGH FROMQY EIRP DW Z KIFK FDQ

EH XVH R JHHDM BEIRP DV HHI\  $OR
WH JRYHCP HIAP XWMP SRH \IWEAMDY
IRU GHDXOMY DG \KRXG RUDJIH
FOP SDLIQVIRUIW DZ DUHHW ) XUMHU 1Q
WH SUMRY \HW PDQ  QUHHNV
SURFHIH/KDYHEHHQ GHYHBSHGR SURGKFH
DOM.CDM EIR XHY XQGEHU ALIHHOMRPV
SHBW EUTXHAMY [URP FURS UGKHY

$ WP DWDQG \MRICDE®I Z D IV WH CHHG
R WH KRU W KDQEB WV RIMAO

PQMURSRIHAF\IYDWR)

S()(5(1&(6
1HV
BAHIFHAUHFW

6KDUP DHATO

=KDQJ HATO
6INDLZ DUDQG5 DL
6INDLZ DUDQG5 DL
. D8O
6AHIFHAUHW
6FKZ DY

) «$€



*[129%/ . $50,1* $1°
& 087( &+$1*(

1DPH +DAKIWSKDP D

UADFK YARWIFKCR®J\
<HDU S

&KHH DH HRXIK WHRXUH IRU
HYHY RQHY QHHG EXWCRW RUDQ ERG &/
JUHE VDGO DKDW D* DQAKL1 DIMMUHLY
FROFHOADMG ZIW PLAORQY R @MQY
\SHAHY DIRXQG WH JBEH $V QDMLH LV
JIRZIQ) WLV JMNQ EILK VR QZ
\SHAHV 7KH RXGH RODQG IW SURGXFW
Z KIFK DIHH FHVMYHD XVHG 1Q RXUGDIO
UIRXMCH DIH SLIRVIGHG B\ WH P RWHU
COMWH : H P XMWWXQEHIWEQG WHH LV
QRMQ 1Q WH ZRUB DV ZRUWM\ DV
OMH 1R DUALADOIQM@HIH RUD
KXP DQ IQYHOMG P DRKICH FDQ HYHU
SURYIGH Z KDACDMUH KDV JLYHQ IUHH R
FRW$Q QROIQ] FDQ GR CRMIQ]
Z IWWRXWKH L.Q OHIFH R QDMUH 7KHH
IVCRXVHR! DIDQZ KHHWHHLVQRDU

1 DMHKDVKHSHGP [@RQVR Z UWMOAR
Z HOYH WHUSRHW B\ 1Q OHAQ) WH
ZD ZH VHH RU IHOVRP HMIQ) : H
VKRX@ DZ DV NHHS RXU QDWH FBDQ
DQG EHDXWXO 2 YHU WH OW IHZ
GHFDGHV SOQHW( DK KDV KHDMG XS D
@W 7KLV IV FDBIG WH SKHORP HD R
JOEDO ZDPIQ] ZKIEK PHXQV WH
ZDPIQ) XS R WH JBEH LH (DU
6IOFH ZH QRZ @H 1Q WH DIH R
GHYHBSP HONDQGFDS\VIDAP

WWHH DUH | DAVRUHY DORYHUWH Z RUT
WWDAHP IMKDLP IXOIXP HV 7KHVH IXP HV
DH DQ HDPS®I R WH NQG R
XEWBGRHY WDAFUHDM WH KRBV 1Q WKH
2 |RH®\ HJ 7KHP DQUDVRQR R RCH
\Y; SURGXPARQ R &) &V

HKARRORRDERQY  ZKIEKK KDV
[CRHOWHG WH FDORU -V P RQY
KXP DQVUHVSHAAYHD

7KHVH KRBV DIRZ 1Q KDP IX089 WDV
DQG KHDAH SOQHAT KHH DUH VHYHIDO
UHDVRQVI RUJBEDY. DLP LQJ DQGRIP DM
FKDQIH 7KH SUP DY UHDVRQ |RUJ@EDO
ZDPIQ) DQG FIP DM FKDQIH IV WH

JUHHCKRAMHH THRW
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7KH JUHHKRAOH HIHFW LHHY VR WH
HOALSP HOAR! KHDAE\  JUHHCKRXOH JDVAV
\XFK DV FDLERQ QR IGH QURXVR] lGH HW¥
EHVE HHO WWH 2 ] RQH @ HUDQG WH XU DFH
R WH ( DU FUHDAQ) P RUH DQG P RUHKHDW
DV IWUHP DQ WDSSHG 7KLY FDXVAV WKH
WPSHDXH RO WH (DUK VR WH
IRHDMQI®

0 DQ SHRS®! WIQN R J&EDOZ DUP 1QY
DQG FIP DM FAKDQIH DV M QRQ PV EXW
VAHOAW SWIHHJ VR X\H  &F@P DM
FKDQIHE Z KHQ GHVAUELQ] WH FRP SGf
\KUWGCRZ DIIHPAQ]

RXU SOQHAY ZHDKHJ DQG FIP DM
VWPV &@P DM FKDQIH IV QRWRQD
UMQJ DYHDIH WP SHIDXUH EXWDOR
HWHPH ZHDKHJ HHONV  \KULWQ
Z @0 H SRSXOWRQY DQG KDELVBN UMQ)
VHDV DQG D WDQJH R RKHU P SDFW
6AHOMN DDHDG. KDYH GREXP HOMG
WHVH LP SDRW R FIP DM FKDQIH ,FH LV
PHWQ) ZRUGZIGH HVSHAD® DWWH
( DUM&/ SRBV * GEDOWHD GIYHY DWH
UMQJ LOPKHV P @P HMY D
\ HDU 7KH UVH LV RFFXUIQ) DD | DWMU
LDV LQ UHAHQAX HDUY DQG LV SUHARWG VR
DFFHBIDM 1Q WH FRPIQ) GHDGHV
5MQ) WP SHDMXUHY DH DIIHPAQ]
Z |@GOH DG WHU KCEMDN 9 DQVKIQ)
LEH KDV FKDEHQIHG \SHAHV \IXFK DV \WWH
$G@H SHIXQ 1Q $QMPND Z KHH
VRPH SRSXOMRQV RQ WH Z HAMLD

SHAQXOKDYH FR@SVHGE SHAQNV
RUP RWH

$ VWP SHDMUHY FKDQIH P DQ VSHAHY
ODH RQ WH PRYH 6RPH EXWMU@HV
IRV SOQNV KDYH PLUWMG IWRP
KRMWAU VR FRRGU DUV 3UHHSIVIDARQ

WDQDQGVCRZ | DOKDVIQRHDHG DALRW
DOKHSDUWVR Z RUGRQDQDYHIDIH

<HNVVRPH WHIIRQV DH H SHUHQAQ)
P RUH VHYHIH FRQHTXHQAHV LQRUHDMQ)
WHUMIR | RIAWMUH DQG GUQNIQ) Z DMU
VKRURIHV  6RPH  \SHAHMELQFOEQ)
PRVIXOVRHY VBN MIOIMNK DG ARS
SHWeeDH ~ WUYIQ YRRP 1QJ
SRSXOARQV R EDIN EHHVBN \WWDM HHG
RQ \VSUXFH DQG SICH WHHV 1RUH DP SO
KDYH GHYDAMDMG P LARQV R | RUIHVMG
DALV 1Q WH 8 6 0 DQ \SHAHV KDYH
EHHQ HQEDQIHHG DQG P DQ KDV EHHQ
HWPWGH VR WH JEEDO Z DLP 1QJ
UVSHPAYHD
| DWEXWCRAWKH GDWZ H \KRX@ Z RIN
RXU GYHOEHWW\R \DYH RXU SUHARXV
HOQYILRGQP HQAVDQG SLRMPWRXU P RIKHU
HDUK 6RXUAH * GEDO ZDPIQ) DQG
FOP DMPKDQIHH | HAW QI RUP DARQDQG
| DAW QDARQDOHRIUDSKLE FRP
17(51(76285&(6
KWBV ZZZ JGEDDAMXHVRU DUAFO
H  FIP DM FKDQIH DQG JBEDO
Z DP LQJ LOARGXPIRQ
KWBY P IKQDARU RG
QFHAZ RUTS KIMRY K LQGXVMDO
LHYROMRQ FDSVZDAP WHUH I HAW
RQ VRAHW UMH R WDGH XQRQV
\RADDP KW O

KWV ZZZ CDARQDOHRIWLSKIEFR
P HQVILRQP HQADUAE®! \HD BIYHO
UH

KWBY WMERRNARP TXHWARQ
DQVZ HU FTP DWW FKDQIH LV D UHVX@V
R HG B FE DH D
KWBV VEZ MMUFRP -1 6+ ((=<BW
DXV

KWBV ZZZ CDARDOHRIWSKIEFR

P HOYILRCP HOAMDUAFR®! J&EDO
ZDPIQJ HIHW
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$11RIHWIDARQ DQG LH RIHWIDARQ XMQ)J
QLR FDQ KHS @ IWFTP DM FKDQIH
DQGJ®EDY. DLP LQJ 1QDVKRUAAP HDVD
DSIG LHRUIAVAQ) UHVSRQWH LV XUHQAD
WHTXUWHG

© K\ XVHGRQHV'

7KH GLRQHV DLH FOSDEGI R GRQJ [IHG
DQG VRIODQDOMY 1Q D VKRUMAP H 7KH
GQRH 7KHGARQHFDQGHMANZ KDADUHDV
R WHOQQG DH QY HAXUQ DQ HYHQ
K\ GDARQR WHRLRSV

7KH SOQDARQ RSHDARQ XVHV KHDYA
@WSD GG GLRGHV \WWDWFDQ FDUY D
FROMGHIDE®! SD®DG R FRP SBMWD
SUHSDIHG HOFDS\VX@WMG VHHGY  7KHWH
\SHAD® GMIQHG WHHG SRGV LQFOCH
SIHIHPICDMG VG QXVWMRXV
K\ GURIHODQ LOVMDOQXWHQASDANDIH VR
DAMW HDW® JURZW DQG |HAQ LI
P DMAU JLYIQ) IWD@WH P ICHDY DG
P RMMUHIVWCHHOWR JHARBUMG

&KHZRUG KDY\ HOW/ UP DQQ) W
SUHYHOWD P DMYH DQG GHMEELD] Q)
FCPDM RDQH WWRXIK FRP EIQHG
UBIG SKDHRXW R IRMO IXHY

HRHWDARQ) DQG RMHU CQDAMUDO

FOP DMVROMRQVE

81,7(" 1$7,216 17(5
*29(510 (17 3%$1(/ 21 & ,0 $7(
&+$1* (
+RZ (R ARH KHS VR IHWRH FBDUHG
| RUAV
/ RW IRHW FDQ EH UHYHG XMQJ
QR 1HZ SOQAQ) M WP V FROUMWW
R D P DSSIQ) XQP DQQHG DHUDOYHKLE®!
8$9 DGYDQFHG FOPHDV DUMIEDO
IOMDHFH $, PDKIH 6DQQ
\RVEZ DIH DQG5$' $5 LP DIIQI VRVHBRW
IGHDOMMAVI RUVHHAQ) 7 KHWRKQTXHLY
IX@ DXVRP DMG DQG SLRP MHV VR EH D
LI QULEDQA FKHDSHUDQG | DWMUP HDQV
R HRHWIDARQ $OR WH SIHAMRQR
8 $9 V\DYHVDQDP SGICP RXQAR WP H
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3 RGV RUHQFDSVXOWG VHHGY FRQELQQ)]
SUH JHP ICDMGVHHGY

DUH WHQ 1 LLHG LOR WH JURXQG VRIOE\
WH GLRQH HDE@Q) WH SOQMARQR D
OUHQXP EHUR WHHVLQ D\KRUASHURG
R WP H

$ GYDQRIHVR XMQJ GLRQHV

,Q DEAVIRQ R \SHHG DQG FRWVWH QHZ
WRKQTXHV  RIHJ \HYHDO RWMHU
DGYDQMIHY 0 DSSIQ) WIKQRBI\ LV
XVHG VR LCRUHDVH XSVENH WDV DQG \WH
QHKRRG R D KHDOM\  IRIAW
GHSDUR HQW

TKVWIKQRBI\ IV WP HVI DWMUWDQ
WH  FROHMARDO  WHH SCOAY
WIRKQTXH Z KIFK IQFOGH YROQMHY
DQG QLI LEXGVDERXU

$VWWH 81 FIP DM \XP P WQ 30UV D
FRP P V@ HQAZ DV P DGH VR UAVRUH
PIIRQ KHABHWV R GUWEG DG
GHRHWG OQGE MWV FEOUWDN
WDGMRQDOSOOAQ) WRKQTXHV Z L@CRW
EHHQRXIK

SRMHWQ) PHMDH IOR SIRMQ UFK
ELRP DW/

0 HKDCH LV WH \VHFRQG P RIWWIP SRYEQW
JUHKRAH JDV * +* WV P RIH SRMQW
WDQ &2  EHDX\VH IWWKDV P XK KLIKHJ
KH-DAALSSIQ) DELOV WY URSROME®! 1RU
URXIK® R WH JBEDCZ DUP 1Q) MGFH
SUH IQBXAIDOAP H/ KDV P RUHWDQ
WP H/WHZ DUP IQ) SRZHR &2 RYHUWH
W \HDY DWU W UDFKHY WH
DRRSKHH 6FROMRY @V 1Q &+
FROUXP LQ) EDAMLID FD@IE P HMDQRARSKY
ZKIEK JUZV DN GZ WP SHDMH [Q
SHHFHR ZDMJ R\ JHD P HNDQH DG
QAMHQV LOUGH D EIRFDARU UAXOMY) 1Q
SURMQUEK ELRP D\W/Z KLFK FDQ DRADV\WH
JEEDORXUAHR SIRMQ

5HHHIH
© INSHAD P HKDGRARSKY
(FRFPIE7IPH/R ,Q@D FROMHIRY

R P HNODCHIQRSURMOQ
KWBV  CH VMBI RGHSX

WQIQ) KIP DM SUREBP 1RRG
VROMR)
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,QAD LV KJK® DIHAMG ILRP TP DAE
FKDQIHV EXV&.2 9, KDG D SRVMMYH
LP SDRARQWKH HQYLLRQP HOW

' XUQ) WWH FRIRQDYILXV SDQGHP IE \WH
Z RUG H SHUHQAHG D JUHDWKDQIH 1Q
WHU UHIXQU @H SDMALY  7KH
JRYHP HQV KDG  \X\VSHQEHG P DQ

DARYIMAY VR WDAMKH AMVHDWH GRHY (RW

\SUHDG DQG SHRSBIFRXG W \DIH

7KH GHROGH 1Q WH FRQWXP SURQ R WH
SHARBIXP DQG | RAMOI XHY KDV BG VR D
GHFOH 1Q JUHHKRXAH JDV HP MRQY
\RP HMIQ) WDABHRS®I QHYHUZ IMIHWHG
EH RUH WH SDOGP [F ,WDOR GG 1Q \WH
GHFHBIDARQLQWHJGED DLP 1Q)J

,Q ILWAMRXU P RQKV R J®EDO
@O HPMRQR &2 1LRP WDQSRUWV
SRZ HUDQG LOGXMA KDG GHROQHG DADQ
HQRWP RXVIDM

* @EDD ZDPIQ) IV DQ RXWRPH R
LRHDMQ) FRFHOMDWRQ R &2 DG
P DQ RHUVR] L[EIDHV

SHGXPMRQ R $lIU 3RODMRQ DQG
* UHHQKRXVH I DV

7 KH FRQEP L[QDARQLQ DIUFDXVHG GXH\R
WH HP MIRQV ILIRP HQILQHV | DRRULV
YHKIEGVHE ,V\WHP DRU

V ZHfV $U™M™MAQEEY™ E££™ej 1 BV

FDXVHR DLUSRGMVRQ 5 MQJ GYHY
R DUSRGMRQL/DKXIHUHDVRQR
IOFUHDUQ] QXPEHU R DOBLILHV
HSWDRY  QWDHY  FDUEDF
QDAY DQG P DQ. RIMHU VHURXY
MXHV P RQ) WH @1Q) EHQIV
P L@RQ SHRS®I DLH NG DQQXDD
EHFDXVHR DIUSRGWRQ

*DHV XK Dv HDUERQAGR ICH

QWRIHQAR IGH PHXMDH RRH
QWRIHQ RIcH HF DH WH

FROMEXVRYR DUSRGMRQZ KIFK BDG
VRIGEDZ DPIQ) ' XUQ) WH&2 9’

SDQEHP IF WH Z RUG H SHUIHAHG D
GHFOOH 1Q WH GIYHY R WWHWH KDLP 1XO
JDHV
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,Q&KIGH WHRAWZ .GHTXDIDQAMHBIGWR
WH KUKHW GFOH 1Q  WH
FROAHOADARQ R WWH SROBMEQN Z KLFK
EHIDQIWRP :  XKDQDQG\SUHDG\VRRIMHU
AMHV 7KH GHFOCH 1Q DU SROMRQ
GXUQ) WH SDQGEHP IF KHSHG GP QWK
BZ FIP DMAKDQIH

$ WXG IQAFDMG 1Q,QAD WHBNHYR
KDLP 1 XOJUHHQKRX\VH JDVHV GHRICHG DV
FRP SDLHG\VR SIHBANGRZ QBIVHY

7KH UHGXPARQ 1Q W IF JDVWHV ZKIK
FOXVHG JBEDOZ DP 1IQJ Z DV D SRMWWYH

IP SDAAR FRURQDYILXV SDQGHP [F Z KIFK
UHOXPHGWHUWNR GMDVHY

%,1* &20

V ZHfV \,-U OE%%éa-EA o -Aco

5 HGXPURQR! FDUERQHP DMMRQV
7KH . HHIQ) &XUrH LV WH JUDSK Z KIFK
KRZV WH FROFHOADARQ R FDLERQ
QR ICH 1Q WH DR RSKHH ,\W\KRZ V
WDWKH GIYHOR FDUERQ GR] [GH GIYHY
0 WH DRPRSKHH LV IQFUHDMQ)
FROAQXRXA\D MGFHOW  \ HDWY

YXWGXH VR &2 9’ SDOEHP IF WH

LHOXPURQLQE&:2

P HDUWXUHP HQWV B\ KDV EHHQ
PDUHMG )RHW SO WH PRW
IP SRUBOMR®! 1Q LHAXPURQR &2 1Q
WH HMMRPPHON $IU WDYHO LV

IWSRQME® IRU DG R \WH
JUHHQ KRX\VH JDV HP DWRQV DV P RWMR
WHRIGEHP DQGFRP HVILRP WHDYIDARQ
IOV 7KH VREOQXP EHU R IQIKW
SHU @ ZHH HHEHG R R® RH
IRXUMVRSUHYHOAR2 9,  SDQGEPIF
DQG MGHRUHDVHG WH HP DMMRQR! &2
=)

7KH ,QMUDARQDO (QHI\  $IHCR
HVAP DIV KDAMH FRIRQDYLLKY RUMMA/
KRAN Z LOUHEXFH WH VREOJBEDORO
FRQUXP SWRQE\

7KH &29, UMV KDG D \HYHH
H | HAFARQWH R.CP DINHW7KLVZ DVP RIH

DSSOUHQNQ&KICD

5 HGXPURQR! QRIVH SRIXRQ

1 R\VH SRMRQ LV D EL) DXH 1Q AMEV
DQG LV EHFRP IQJ D JBEDOSIREGP W
@PDIHV WH KXPDQ ERG DG W
IXMRQY DG KDV DGYHUH
S\ FKRBILEDOH [ HPW

7KH VER P RWIP SRUEQAMVRXUAHV R
QR\VH SROMRQ DH LQGXAVWMHY DQG
WDQSRUBARQ
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* REDORKDOIQIHV GR QRAKDYH 1 DARQDO
YRUWEHY 3HRS®I WIQN WDW J@EDO
Z DUP LQJ DQGFTP DAE FKDQIHVDUHQRAD
XEMPAR WWHU FRGAHLO EXWIWLY HDRK
DQG HYHU  LOAYIGXD®/ UNVSROUELDN R
VINH FDIH R WH QDMUH ( YHY RCH
\KRX@ EHKDYH DV D UHVSROUE®! SHIRQ
DG

VINH P HDXUHV IRU FROARTD)  \WH
FCPDM FKDQH DG HPOMMRYY R
KDLP IXO JDHV ZKIEK ®DG VR JBEDO
ZDP QY

5(62 85&(

7KH&29.  RUIMVDQGIW
FRQUHTXHOFHVI RUJGEDY DLP [Q)
DOGFIP DMAKDQIH 6AHQRH LUHFW
&+$37(5 )520 9%R2.
GRPSXMY 1Q (DUK DG

( QYLLRQP HQRGBAHQAV
$UMIADO  ,QM@HFH DG
$ GYDQRHG 7HAKQRBILHVIQ + O DBV

DG5S MNO DQRIHP HOW
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7KH RQ® RAYIQHG DQG \HW PRW
LOMBPMDOSHAHV VR WWUYH RQP RWHU
HDUAK LV WWH KXP DQ UDFH . QRZ QR EH
VHIMK 1O VAPV R GHYHBSP HONVDQG
HDA QHWG! IWMILHG W DPARQY
DIDOW CDMH B\ FHIRIOQ \XUYLYDO
WHRUHV DQG K\ SRAKHAFDOX®N IKFK DV
QMU0 VHBPARQ DQG HYROMRQ E\

&KDUBV' DZ 1Q

SHIDLGHG DV MVIDE®!I B\ P DONGQG
WHVH WHRUHY VR FRXQMU DU DARQY
RO WHU EDG GHOV \RZDWBV
HOLRP HON PD. \DYH WHP IR
DQRMHU & 1O FRXUN EXW IW Z RQW
\DYHHP [LRP DGHVICY KRVH | RXQEDARQ
WH KRP R \DSHQVWHP VHOHV @IG <HV
P VEOLQ) DERXWWKH HBSKDOMOQ \KH
LRRP  RUNKD@WEH D YRIG\WDNCEHWRZ

XSRQ KXP DOINQG VRRQ HQRXIK 7KLY
DUAFGILVDERXW KH* (REDQ  DLP 1QJ

7R WEUAZ IVK IWFRQUGHUQ] WH \P RN\
@ R Z HDMHIWDA QRAQRYHOR
WY JHHDARQ DO WH SDUAEXDWM
P DAMAU \IXVSHQGHG 1Q WH DIU WDAZ H
ICKD®! DQG IV QRZ. HP EHEAQ) 1Q RXU
ELR®ILEDOA WP VDVZ HEUHDA NHHSV

UHP 1QEQ) RAVHD R QRKIQ] BGW WDQ
JBEDZ DPIQ) , P \XIHWYIVQRQHZ
GRPDQIRUP\ |HBZ UHDGHY EX\WAD
VR SURYIGH Z WK D WRXIK LGHD DERXWW
IP DIICH HDUM EHQJ D ELJ SOQHEY
RYHOKHDMG XS VRIW@P IW:  HDZ KDV
LOUGHWILYXQATXHRYHQ Rl FRXUHIVWXV
DQG DO RWHU RUDQMWP V WKDW UMCH
RYHUWH SOQHAHDUK ' R\ RX WICN @H
FDQ XULYH WDWWHP HQGRXV KHDWV 1 R
\XUHD QRW 7KDAW D SRME®! IDM Z H
HDUA GZ HIBLYP LIKVWKDUHLQI XVYUH
$@WH JDVHV LQFOGHG 1O WH VHPMRQ
UH HULHG VR DV JUHHQKRXVH JDV WDAJHW
SUIRGXAHG 1Q GXH FDXVH R RXU CDIO
/IYHIKRRG  JHW DFRPXOWMG  1Q
D RSKHH DQG WES DOWH KDUP 1XO
WDADARQV R WH \XQ QRAGBMWR] WHP
HVDSH ZKIFK DIH DRYXD® VR EH
GH GPMGEDANE. HDUM VRVXWEIQ

@H 7KL LV WWH VRGB! SIRFHW CH IGHG DV
* ®EDD DUP LQY

$ OKRXIK FHUIIO GIYHY R WHWH JDHV
DH RXADO VR PDOMQ TXDOW
WP SHIDMUH EXWDVZ HNQRZ IWH FHW
R HYHY WLQJ LVIQWURXY + HFH JDVHV
\VXFK DV FDLERQ @R IGH QWRXV R IGH
PHMDQH +&)&V +)&V DG RMHY
SIRGXAHG B\ YDURXV P DRKIGHY
RSHUDARQY DXVRP RELBV
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HYHQWALY/P XFK LCRUHP HQAWD
GUDME FKDQIH RQ JGEDOBYHO:  DUP HU

UMYOEAY-Z%™ £EU n%EZ, % 8, pAndos

BRPH R XV HYHQ SHRSG! DNKLIKHU
DXVWRUW @\H 8 6 3UMGHOMWP D GHQ.
WKH | DAWKDW GEDCZ. DUP 1QJ H MV DQG
TXRM WHP DV KR RUFRQV <HV
KHEEQ) \RPH @KWKHH RYHJ WH
7P SV &TP DMVADQED0 7KVERHAWQW
\KDN\H WH | DPAVKDARTP DM LY DRXDD
FKDQILQ) ) UHH 1Q) WRP V\RP HZ KHH
RQ HDUM GRAVQWSRIQWR WKH | DPAMKDN
JOAHY DIHQWP HIAQ) WP SHIDMUHV
DUHQWUMQJ  DQG KHDAMMVQWCRHMQJ
VR PDQURTV DQG QXPHRXV RWHU
SLIREGP VEHDX\HR IW$ AWRIARQLQ
HDUMY DR RSKHIE R F®I IV FDXVQ
HIDAE ZHDMHY DW SOFHV GDW
H SHAMGVREH ' HD LQJ R Z [QMY/DJG
VARUFKLQJ P P HY/IQ1 RUAM ,QADLL Z H
VBO! CERXWIDP QDU STV Z WK P RW
SODDQAFTP DMV LV D P DU SLRRL R
WKH | DAWKDW GEDCZ. DLP 1QJ H MW DQG
IDOH FOIP V HYHQ B\ SRZ HUXOSHRS®!
CRAVQWHP VR \KD\HWIVEHTH DVZ H
JHMR VHH H WHP H FKDQIHV 1Q FTP DM
LOVKH QHDUIXVMUH UL Z H QRAKDQGEB! WKLY
VIVDARQ FDXVWRX\VD

7KVP D \RXQG @\H D \P DDADQMRQ
EXWBMP HD I LLP \WDW

QHDUD QRZ IQMYRUQR FRG Z HOWHULY
D LWXOVR WL SKHQRP HD 5HIIRQYY
OLQ) EHE HHQ HTXDRU DG WH VZ R
WRSIFV &DQRHUDQG &DSUFRD XVHG VR
\KRZ FDH P RW SBDVXDE®! FIP DMV
EXWQ UHFHQW URVHDURK. DALY | RXQG WWKDW
WHVH VHYHQ \ DL WDWZ HOAVE\  KDYH
EHHQWH Z DUP HVAL HDLY HYHUUHRUGHG
1Q KIMRY ) URP WHVH \ DL/
KDYH PDCH XV H SHUHQFH Z DUWP HW
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