FHM MMM MY AMHM PFRIMN

NRMPMMN  PRRIMR™2
'PHM IMRNMN MYAMPS MUMMR MR-
KRMNIMNK RIRMUK: BHM RMM PHM MRAMHY

:PHM  RBMA KSUAINANMY

FEUAMRRNA ¥4 I PMMM R$FPS AHRA
MHM  KMAHRM MY AMHM PMRMY MY
FHM MV PHRMSMH  Ih KHRMAING MHM
MNRRMIFSH MY AHM WMRUMGSH RRM MAU
s (MBAIRMME NOXKRMMINARBEMM PHRMMEMR
AHM WNRKRUNIMSAMIAY FP T XK RN
I$+X MrR ARR ¥ MMM REN RBMNA
KRMNINAIEX  AHM MMt MY PISAMMRe
P AMHM O WMRUFSH MRRA WMAMRRDN
o RMRRKe % AHIM KREXMR: I$HKIRMN  BR
~HM AMRRIBMM PMRMHMR M4 AHM PRR
HMRM ¥ MYNAFPS ¥ RMPMMHRS AW
NAXMRUAREN RN MYRMRIS AHIM PRAG
NISRAISX RO MRUWMMRIFNY S KMNRAM
s ¥ WARRA BRSO KRMUMSMISX MBUMRNER
MMSRNM  MNINMERM PRFN BRRIMNK Rt
NIM$S MRSNUNRIKAH PRFEN AHM IMRXIMN
IBRRFRER, RHN AHM$S» PIMMH AMHM RIN MY
MMM MMM KRMAMSS B AMHMPFRE
» VMR MHM KHRSXISX  WMRWFSH BRUMN
Mt NRRIMMMIFSH 1% MHM MRBIMN MY MHM
KMrOMA RRMDNGSN AHM RNt ¢ MHME
MYKMMRM MHM INKNMINRIV S MY AHIK
MHMMRE VMR KHMSFHMSr WBNKH R AHM
» MRMMy RMMRRR KMRGSH PP TSRRMIS X
NRrEXF$  HMRMMH PRMN QUWWFW HM
NMNISRHAM MV AHM WM BR MHM #RFE
MMM AHM HIBMRSRMIFS S AFGSHME MY
HIM  RMRMRY IS MRMMMR: RO MHM
» TRENISX  RMNAMMH BMAPMMG  MUAMREH
PN MHM PRMM KNIAIMH BKRFMWH AHM RR
RFMP RMR YFMMNPPISX AR ¢ KENKRRM
AHM KMHRMM PP NRRIFNE RMXIFSH T4

MV RHM MV

MU MR Mh.

NEINMRUINMR MV RIAFEDN N
MRRMUKFSHMINM A KRBMAMESYRNIRIMUBRINAFENMRN-RR 3

MMRMMRENPMNMN

HM PMRMX MV RHNM MY PHRMTMU PIMH
MHFMUM BV AHM RMRM QRRAH: RHN WHFP
MHR AMHM KMNRM MY BHM RMM IS PIS
MR RMUMMBMMH NMRR KMMHMMR - MHRA
MV ORRIMREON IS RPMXMSPISNMRSN REX
VRIRBRSRW  FMRURE, PHMRMRW MHM KM
MMM MV RUAMMRMR MKRr HMHNM MY AHM
UNHMMNIS X RSSIMAMRA RMUMMBNMME AHRA
MV HR$XUHR I HISR ROX HMNUAFG
PMYRWe  PISRMMR # MRRM B KRMNXIKN
MMVS MY AHM MNREM IMSUININIR MY
HM PFRMX MV RMM MY BHRM$MW AHM
FHFNSS MY XMMBRM  PRRHNISX  AHRA
PMAMY  FRRKRR P KFSKMSPMREMIMV Y
MV XRMMSHMNUM XRUMRH I$ AMHM RNV
WXHMRM PMRM AF BM MXFRBEMMN  MXIM
¥ AHM RMKM$  ISKNRMRUM I+ KRR
BVt NIFYIMNM RN MMAHRSM MHIMKIM Y
VRMN NRREXFSH RN MHM MY KNMUUINM
NiM MV PIMMPIRM. # WHMP AHRA AHIW
PRRMI$X  PMAMX  MRMMR BM RFRAKFH
KrtIMX BN WM MMRMM  RINM AHRA
KMAMY MMRX A AMHM TENSXRMIF G
MV KFRUARN KNIMIMW TSRMAINISX AMHM
MNMURIRAH MY 19 XKW REXNISX  PHINH
MRk BM R XMFMN MHISX NEMUK RFN
FRM NHPMRANGREMM MEMRAXH M MIEM
HMRM:
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2 KHINM BRR$H NFNe MV OI$XKh RONISX: NMMIMM 12 fMHRM o
1 ¥ P PMREMMNNMMV S RMUKFMSN M WHMRMMR MNRR MM XMH
RRAMMIS 201k Ks310
FHMRMPFMRM 14 AHIW KRKMR ¥ MY
FHM  IMRIMM MBRRRR MY MYAMPE KMYRM MMRM KMVUMMR AMHM KMINRMM

HMMW MEFNM ROSKIMSD MRSNUKRIKAMY T
IM KFMMMRKAIMSH AHR KRFNINM MB
UMRARMFSREN MNIKMSKM VMR MHM KM
MRt MY 4AHM PMRMN MY AMHM  RHM
MV BPHRFMSMUe HMRM £ PIRUAS WNNMRRIUM
WFNHM MY AHIM MNIKMSKMe BHMRM RRM
UMAMRREDN MRSNUKNRIKAMH AHRMS MMM MY
~HM WMhMRIMR MV RNADNS WAMRMU: T4
MR WAMMRME RRM PFRUM: BN RNANMSH
RRM  MHMFRM  VRMYRAMSD™  RRAMS 1998k
Kz245: RPNMAMS I R BRN UMRUMS VMK
UAMMRMN RRAIS 201k Ks90s BPHM  WMRH
RRM MRS XMRMNW RSN $MAIMR NMFRM WM
MHRES IS RNAMRMYS RRAMS 20uBr K3538
NRNM M~HM RNAMNNS WAMFRHE BMXDhS RMA
RRAMISr 20000 K344+ HIKMMGS  BMAPMMS
NMKIMW MY RMMMU £ HRRM PMYS BR
SRINM RSSIMAMMR RSN M HIMAMMRR MY
PRRIM$HW MMRMRW MHM AMPF MRRXMUA
BMFRW I$ 4HM DMBRRRER MHMRM RRM
MRSNUKNKRIKM™MH AHRDS  AMMM MRMMU MY
MHM MRIME MMEKXMREAMNRM KRKMMU: £$
NMMRESAM e AHM $SIXHAMYM PMRM RMNMUA
r HMAM RU MHM XRRU RRAMH 201k Kiore
V KNMNhRUM: MHMRM RRM REMIM RMAMRMYU
MY A~HM WMAMRIMR RO MY MM MY
PISMMRY I+ MUMMRFW:  HIM  XRMRA
UWNNNMR MMM MR BMYS RMRRW AP
MRS RN MIYAMMMYS KIRRU IS MMM
RRAMMIHr 1998Br Kse

FPHMKRM HRNM RMIM BMMYS WMAMRRM MHM
FMRIMhW KMUAMAMMMN VMR AHM KRNUMK
MV MHM KHRSXI$SX WMRUM$He BHMUM I
NMIXIM PIS MR BMISX KRhUMN BR KM
MANNMN KRRBEFY: NIFYINM KF$SKMSPMRE
MFS MRRr 20147 ISKRMRUMN NWMMARSGIN
RNAMINIMR NIMHRMRRE. 20170 MMKNRMRIMN
UNHUKFA RRAMINIMR MP MRR KMWAS
2014 MMKNRMRUMN MRKMRY  KIRKNMREAMMSG
UPMRMPXAMH VPRRSUPMRAMH REN RAMMSMY
20150 KNHR$XMH 4F 4HM KMESMAH PR

Bl RRMNASXN  MHM RN+ M-X- RMAXH
M$r o 20133 BMMNRMY 20050 MR INWA
KMIS MRXIN RRAMIS 2015 HMPMRMRY

YMp MV AMHMHM  AMHMFRIMK RRM KF$
WhAMs4  PIMMH MHM FBUMRNRIFGRM
MNIKMSAM HIXHMXHAMN RBEMRMe 44
YNNI IFS: AHM KRRBMS NIMYINM
NEMRRGIN: MRMRS  KIRKNMEAMIMG) RO
WNHUKFEA AHMMRIMKE RMN PRI AV MY
KMpIS AHM VRN AHRAS PISMMRM KPR

MY PMRMN MY RNM MY BPHRFSMW P
KNhul+X M¢$ 4HM FMRBIMREM MHMMRER BV
MM AMHIe £ MRRM NWUM MY * MINRM
MMM MHREN PRUOTSUARMMNMN MG B KEN
KNS X MRKNHISM  AMHRM % PERSN IS
AHM KMMMRRUW MY AMHM IMRMKMDM MAKKR
IMNy ¥ MMRRSMN HMP MM KMMXM PHMY
¥ PrM BRKNR I+ HMKR$ HIMM RRAMINISX
WrFRNM  KRRNAMIKMe VRARMHMRMMRMY %
MrERM UMMM KMNXRRIWFSH PIMH R VIN
MFSRN  KMEHSMAS KRMMM AMHM RMRM
QrRMHr PHMUM KMINRMM I MNMUKNRIBMN
I+ MARIN IS MRESHUNRIKAW AHRA IMMR
MIMKMRIMRMN I+ AHM IRMXIMM  MBRRRER
%K+  2013°

PHM RINW MP MHIM KRKMR RRM:

PPV NMNMSHARRMM AHM PMMYIBIM
I~k MV KMNRMM NEMMME RRIMISX
VRMN AHMIR BRUIW 1% PRNSHIRNMSARM
WNIMHNM-

PF MYKMIS B AMHMMRR PMR O AMHM
MY MMENIMN WMRUFE S RO MXIMKNWAY
MHM RMUAMAISX KMINRM RO TMH
INKNMKNRIFSY IS AHM KESPMMY S BV
HM PMRMX MV RHM MV PHRMGMh

P RUUMUH MHM WMSHININIAR MY AMHM
PFRMN MV RHM MV PHRFMGMU M B
XNMNBEM+X MV KRRBMG NIFYINM It
MHM RHFUKHMRM, ROX WFNM MY
MHM KEAMSMIRN INKRRNAH MY MBKH
r+ ISNRMRPIM-

2 MTMHMNMMEXR

MNRMM NFXMM RRM KFHRKNTMMR KRF
XRENW  AHRS FRM MNMUIXHEMN AP WIN
NMMM AHM PMRMHMR RSN KMIMRAM-
PHMR RRM BRUMNX M+ AMHM PREMRNMG
RN MYVNRAMIMSH FYPMNIN MMKHRGSING
MHM HMNMHMSYS MY PRI WRKH S R
IR RO PRAMMRe MMREMM NFEXMME HEMEM
AHMUIM MRRIMSH BR BRMRRISX  MHM
RNMUKHMRM REX FRMRES RK I$M R
PMAMPFRR MY XRINBMYMW  WFNMPHRA
MKRM MMXFM BMMKRW AHRM KFRMR AMHM
KMESMAS RO MYAMEN BX I$M  HM
RMHFUKHMRM RN XMPS IS AHM FRMRG:
P OKMHNRMM MEXMNM KRMNDMRAME AMHM
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KHIM PRR$H: KNFNe MV

YIMNMPH P HMRDS RO MMNMSPMNN KMMNX
A MRMW BMAPMMYS AMHMUM XRIN
BMYMW WAMRKISX PMRPRRN I MMM
o AHMR XFe PHM WIAM MV AHM XKRIX
BMYMh v AMRNMN  MHM RMUEMNMIFG
MV AMHM HEMMN WNRMMMR XRINBFY MK
XIMM HMRM - MMARIM - HIXHMR  RMAMMN
PSRN MRXMR O XRINBMYME XINM
M XMARIM MMPMR RMUFEMNAIF S PHM
RNRIMREMM KFHKNAIS X KMPMR NMMMR

MItMh  HFP  WNRMM AHM XRINBFYMKU
Nt BM MRXM HMPMAMR:  WFHM KM
MM KRMKMUAMH WRKH Rh KMMRINW

NMPSXNRRENXHAMY I+ AHNSNMRANFRNW
P MHRMM  KNIRKRMEAMIMSH 1% AMHM
MKNMRY  MRKKNR M4 WKRMMH HNRMMMR
MHrRY  AMHM WIAM MY R MRKINRM
NEXMN  XRINBMY: PHMUM KRMKNMUUMAY
HRhM AF BM RRRKRFYINRMMN I+ HM
HFEXMN MPAMMS BRIMNK M4 MBUMRNER
MMt MY AHMIR RRAMRREXM BMHRNIFDR
I+ AHM RMRM PMRMN: RIPPVMRMST KM
MMM NHEXMME XIDM XIPPMRMSTY RM
WM ¥ MRRH MMHMR KRIMRRIME
BMNRNUM  AHMUM RXKRMYINRMIMSH MR
KRRFNMMMRIMEAMIFSH, KRS BM RMKRM
WMHAMN IS WMAMRRN  NIPPMRM$SY  PRRA
V¥R HR MYKMRINM$M® F NUMM MHM
Its NEXMN IMRXMN FRRKMMIK MM RMR
UM% s» NRMXMKH M RN 20170 ¥ HRRW R
RMUFEMNAIVS MY ose750 Ih MESXIPMNNM
BR 2:50 It MRAIAMANM MYNINRMMSS AW
FBFMNAT 400x275 KN R4 AHM MWNRAMMR-
$ HM KMHRRAISX MREKHISM I$ MHM
NMMMRERB MY AHM IARXMDN PPPeBRIN
AMMRENNRRENRKN, AHM I3 HEMMN KR
WINNMREMM RBMNA 200 RMRRM MY KM
MrE™M KMR RMRM DRR:

MNRNUM KMMRM NFEXMMY RRM BRUMNX
Mt PNSXRNMSARN  UKIMSMIPIN KRIGNI
KMMW AHMR KRS BM NUMX MM WMINN
MM RER KMRMSMA S RMRM S MROOINRX
I+MX-  HMPMRAMR:.  AHMRM RRM WMHM
INKMRARSS KHRRRENAMMRIMAING MY R
KMrOMA RSN I WFMRR URUAMN AHRA
THM MMM KRSSFAS KRMXINS I
WY BN MM MY BM KRFENINMNX
BR MHM KRFXRRFNNMR: PHMUM  KHRR
FNMMRINAINY RRM KREMMMX BENSNXRRE
NESNIAIMSH RO TSRMIYXM RUKMKAM)
WNKH RW AMHM RKFUIMIVSH FP AHM KP4
MEMEA AHM MMXAH MY MHM MRMRY
AHM HMIXHA RN KFUIMIVSH MY HFENY
RIS AMHM KMSKMSPMREMFES MY RNE
WKHMRIN  XRMMHHFNUM XRUMW MNKH R

I$Xh ReNISX: NEMINM v

s NERBM S NIMYINM,

fFMURM 3

MHM W MRMEXAH MV
FdN  AMHM KHRRRPNMMRINAMINK
I1h

MHM Uht
MY AHM KMrOMAH FRBIMS RREFNGN
Nt

VIXNRM 1+ FHM HRX KMV AHM $FPH FRMX
RRAIS 20122 MAMRMRIS PIMH MR ARRBNIGSX
MV KFSAMISMEARN  FRAMSM BMRR MSMI
HENSMRISH RMX RMXIM$H RSN HIMM BMNM
RMXIM$H PRAH W KMRKMX R MHM KME
MRM RRAMIG 19988y Ksss; AHM NMRAINRN REX
HMRIAFMSARN BMRKR MMM WHMP AHM RM
UWNMMIE X MY AMSS FP AMHM XMVBMe NMMINM
MY AHM $FP+ MRMX MHM KFSMISMEMH RRM

MY HR FMPt IHAMSAMIMG.
VMR HR  KMMNRM S NMMMN HINNDMR
MFsh F KRMRMMN KHRSR MV MHMUM

BMNAXRRE  KMSNITMIFGH NUIS X * MRK
MV AHM $MP+ MRMN RRAIYSr 2012 AHRA
IMNME PERSN IS MHM RN MBRRRE
IhINM r MFEXDIMMUS KMRR MY I
AMMPISXMRY RRKFNSA1e #4~ T PMMM
R+MP% PRFN MMXMSN AHR® MHM KR
MY RRAH I AHM KM$PMMR MV HM
PMRMN  AMHM XRMM BMAPMMYG $SFRAH
FeN WMNMH MHM BRIKNXM BMAPHMME
MrRA RE PMUAS BRI 19988 K3ss) W
¥ KMRMXY PRAMH R AMHM KMSPMMR MY
MHM KMRSMA ARRRMN AMHM KFSAMIEME
RN FRAMEME R NENSMRISH REX
HIMMe o RO TRRMSPMMN KMSPIEMSH
MNMHIMM AHM $MPS MRIMY PIXBRM
1

¥ AHM$ KFHRMRAMMN MHIW IS4 R
NIXI™rN PMRN AHRMN KRS BM TSKNA
¥ AHM KMNRMM HEXMNM R B MM
RIMh MV XRINBMYMH KMV RMUFMNMIFG
or5°  MFHXIMNNM  BR o'so MMIMRINM:
¥ RFHUNNMN  AMHRAS MMNGARISH HRX R
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4 KHINM PRR®H:

@ClimateSamwell ; www.deepmip.org/sweet

)2 NCI 0 4

Surface Height (metres)

I$XW RSARISX: NFMINM ¢ $MURM

Surtace Height (metres)

@ClimateSamwell

__________

45°N —

45°S —

90°S

0 250 500 750 1000 1250 1500 1750 2000 2250 2500 0

(a)

VIXNRM 2¢
HM PHFMM KIMRSMAS

RAMRREXM HMIXHA MV 2000l
RAMRREXM HMIXHMN MV 1ceoM
RMXIF$H r HMIXHN MV 20M:
FAHMR  MAXN RS RAMRREXM HMIXHA
MV 100M: £ AHMS RMNXMN K RESHNMN
s HMIXHA?™ PV 1000M’ 500N’ 10N REPI 90N
RMUKXMNAMINMME A MRRKH BMY: £ RMIM
RUUNNMN  AHRA MHM MRMRS MXMKXAH T4
NRMEMMN  PIMH MKIMARSAM PRMM MHM
NERUA AF B MRYINRN NMNMXAMH MY
o 4000M: BPHM RMUAMMISX HMRK: MR MIX
IR MMMRRAMIFS HENMN T WHEPS T
VIXhRM 28k PBHIW HM$ HRM M BM
IS MMREKMMEMMN MM AMHM WRHM RMUE
MYMMS R AHM KMNRMM HEXIMDN RM
s MAIMMS X PISRMMR IS MHM BMNSMRRK
KNMSHNIMIFS WHMPS I PIXKRM 2B+ M4M
MHRENS WEHM ISVMRMRAMIFS I MEUA T
XFI+X VRFN 4HM HIXH RMUIFMAMMS
M AHM MVP RMUMMAAMIM S HMPMRIMK:
» WFHM MV AHM HIXHRMUMEMNAMIFES I$PVPR
MRMIMS I RMARISMN BR MHM MMM
VMR hUM 1% AMHM RMERMUMSARAMIMYS MY
XKRNIMR PRAMU IS MHM BMKKMR RMNM
WXHMRM: PIMHMNAS PHINH  MHM HMNMM
» PENMY $FA XINM B XFMN RMKRMUMS
MRAMMS MY RMNMUKHMRIN PIMNEP-

FHM  HMMMM  PRH MRIXISREMME WM
N  PIMMH  hRMAMB MY AHM KMSMA

HIMM R
NMRUARM
FHN RMM

F HIXHRMUFEMNMIFS 052 MM S XIMTNM

150 300 450 600 750 900 1050 1200

(b)

MEAMIANNM HENSARIS HMIXHA PPFR
%x2.5°  MRAMIMNINM HENSARIEG
MAM AHM MNIPPMRMEKM

x0.5°
B FMMMRMUFMNAMIMYS 3750 M XIMNNM
HMIXH4 VMR 4HM RMXIMY MY MUMMRMH RSN PMUMMRS  QUWMK-
I+ KMMVMRR UKRMM BMAPMMS R RSN B

REMINKW  REAMRAMIMS RREMM ISKFHISX
UNHSMIXHA RN PFRBIMM RRMNSN MHM
Mher  PRKKRMKRIRMM PVPFR AMHM RMRM
QrRMH WFHM MY MHMUM PMRM AHMY
NMNMIVIMN MEMMRY UMM MK NS 5
FHM NMMMMM RMWNIRMU TSI IRMURAIM G
VRMH R WARRAMSX  KMISA BHM R
MMUKHMRIN  TSIAMIRMURAING T PRIRDR
NHINKMRAMRSS IS AMHIW KRUM: RW MHM
RMHNMUKHMRM RXMINUAY MM MHM BMRNGN
RRE KFMSNMIMIMSY RMMRE WYMNIKRME M
MHM  FMRMNMR MV HF$PMHUe HMPMRMKR:
AHM MKMRY  ISIMIRN KMSHIMIMVS Ih IN
KMRARSS BMNRNUM AHM MAKMRG ARRMAU
MhNKNH MFSXMR A RNINKUAS AREKINRMMR
MMESXMR MHRS KRS BM MINNMEMIN
MAM$ Md B UAKMRRKMMENAMSX HRKNHISM:
NMRM, ¥ KHMUM AF  ISIMIRMUM MHM
MMMMN  MRMRES IS AMHM WRNM PRR RKY
WFNHM KRMNIMNY PMRR S ISAMUAIXREAMGS X
AMHM  RMRM  QRRMH NOMMR KRWA KM
MMM KESHNIMIVSY NS M RN 2018
PIM*H RMMEAINMMR S PRRM FRMRS MMM
KMRRAMNRMU I+ MHM MYARPMPRIRN RGN
KMMR RMXIMSH MY 320 RSN 1° RM
WXMKNAMINMMR MMM AMHRS AMHM MYKMRI
MMHMRN MMUIXS W AMRR MINIMRR AW
MHRM MY RFPH 2013
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KHIM PRR$H: KNFNe MV

PHM  PIRUAS  HFEXMN  HINDNMRAIMS PRI
WARRAMN PIMH AHM BMNGMXRRR RGN
ISIMIRN KMSNIMIF S XMMUKNRIBMN RBEMNM:

RN MM MM RNS PMR 100 RMRRAC
3 MuNMH
NEVFERANSREAMMME AHM PIRWA RNGS MY

MHM NEXMN HINNMREAMN R AFARN MY
3 NM$MHW PP KMNRMM BMPMRM KNRRUH
I$X. PHM KRRFMH MKKDRRMNX  BMKNRNUM
AHM MMM XMSMREMMN SMXRMNM
Mk I+ AHM  RHFUKHMRM: KRN AV
WNKMRHIXH  WAMRMSXAH PISXW AHRA
RMHFRMN kMM AHM RIR PRFN MM MY
MHM XRINBFYMUe PHIMW HREXKMHEMN BM
NRNUM AHM FRMRS MAMMRREMME BMIMMNX
r AHM WMNMH KFMM BMKRNHM AMHM
MRAMRY: KRRRM$STS WARMEXAH PRU MY
MRXM VMR AMHM RMMRMINMME S MNRMN
WAM MV MHM XRIXNBFYMW It AHRA
RMXIMVGe PHIM KRFBMMM PRH FRMRAMHM
Bh RXKMRI$X F* PMRN MV WNFFAHIGX
¥ AMHM O WFRhAH KFMR FRMRSe  PHIW
PRW MRIXISREMMR ANRSMN M4 IS AHM
$MRMH KFMR FRMRS IS AMHM HEXMDNS
BN M4 I+ AHM WMNMHr BMKRNMM
AHM  MRIXIGRN  HFEXMN PRR WM DK
YMR AHM  RMRM  QRRAMH  PIMH MREX
FPMRRNAMINE R MHM WFNAMH KFEMMC
I~H HIW WHFFAHISX I KMRRM MHM
MMM MINNMREMMY 100 BMRRM MY KM
MM % AHMS RRES RS RMNXNIFIFSREN 100
RMERYW BN TSRMAINISX RE MYMRE KFH
KMSMST I AMHM MMM AHRY RMMMPH
I ¥ KRMXINAS AMHM RMXMARMIFES
MY AHM KMRSMA PHMRMRY PFR MHM
VIRUA 100 RMRRW MHM MMMMM PRW WM
NK PIMMH AHM PHMMM PMFRMXY KFRMRMNX
It XRRruh HINIMRR M AHM RMAHRRRI
KMkr-

PHM  RMUAMMISX KMNHRMM MEFMRMNX
RMrMUMSREMMY BNA R AHIW WARXM MHM
HNFXMN PRH $FA WM~ DK PIMH MHM
MY MMHXNMN WMRrWFESH MY AHM PMRIMX
MV RFNHM MV BPHRFSMW BN PRR MM
nNK PMR F PMRMW  PIMMH PMRR MMR
Weeh It IS XMM RMRRe BHRAS TR
BMNRNUM 1% AHM FRIXISRN  NMMXMN
MHM AN MY AMHM MRISHISX RYIRH
MY AHM KMESMANS PRMORN R PIYMX
FPXM MHRMNXHMNA AMHM RMRRY R
I+ A~HM RMRM QFRAH VIXKHRM sk I
M A~HM WKI$+I$X  MHRM XINMKh MRk

I+ Xh RENISX:
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NFMAMM 1 #MMRM 5

FX SIXHA AMHM AN AHRS O XINMKY
WMRWM S, RO R RMRR I XMPISMN R
MHM KMRrEMA KEHRMINIS X MYRRAMR
MeM FRBIM RRMNGSN AMHM RNt Mo R RM
WM AMHM MMRWMSH KHRS XM AMHRFRXH
HM RMRPRe $M PRR MHRM WMRHM$H KR$
BM MREXM M MU MMSXMR I AW
EMMMP AHIM AN MY AMHM KIS IS X
rYIM ¥ KHRtXM AHRMNXHMNAS  AHM
RMRR, WM AHRS AMHM QRRAMH ANNBMMH
M+ It KIS RYIW d BIM MRM OB
WIS $I$X  AMKe 4V AHM QFRAH DN
BMMH MYRKAME MHRM I+ B HISXMM
RMRR»  AHM$  AHM  WKI+  RYIW  RMPRRH
KMI+th AFPRRMU MR RPRR VRMH MHM
Kht RN MHM PISMMR FROUNNNMR IW
MHMS KMRMRSMSAS VIXDRM sk BPRHIM MY
MMENMN PISMMR MR OMANNMR PMRMN
NMHM AF Ry MY IV AMHM I
PMKKMX MhKH  AHRM  AHM MRRKMUIAM
HMNIMKAMRM  KMISMMN AFPRRXKE HM

Wb

PHMRMPVFRM  # WM DK Rt MYKMR
INM$A  ISIMIRMUMN PRMHM MHM MENX
MY AMHM 200 BMRRW RMRMRENXE  MINN
MAMX PIMH MHM KMRSMAS AMRNBMGX
M+ It~ RYIM IS AHIM PRR AP XINM

P KMRHNRHMSS  FRAHMRS HMNIWKHMRM
PISMMR RN F  KMRHRSMES  RNFRNAMH
MR$  HMMIWKHMRM  WhMMMRe  BHIW ANINMS
AHM HMMMN  WINRMREMN s RMRRE REX
AHM$S  NRFUHMNX-  BHIM PRM BMKRNUM
AHM HMXMN XNMEMMERMN M HIIKMR
PRRM  NMNAHMRYS  HMMIMKXHMRM  ReX R
UWNKMRRFMN FRAHMR S HMMIMKHMRM PIX
NRM 4 PHINH MMM AF WAKH I$MMHUM
PISXNU  AHRA *h BMPMRMY $SMXRAINM
MR PRH KRMMNKMN 4% Rt RSMMNKA
¥ FRhMRAMHM HIW ITWhhMe ¥ WHFRA
MM MHM AN KMRIFX MhMR PHINH
MHM HFMMN MM PMRPRRN IS MMM
¥ RMXNKMN AHM AINMAAMK RMMMPISX
MAHM MMMMN A RINRMREMM BAMRFESXMR
PI$XYW  PIMHFNA KRRMUHISX:  PHIW M
REMMX MHM MMMMNM MM RNS RS MYARE
YMP NM$AMHW BN I AHMY KRRUHMNX
RXRIS *0 AHM PISH ISAMSHIVIMN MAME
VNRAHMR

¥+ FRNMR M RMXNKM AHM AMN
KMRRMDRM NIPPMRMSAM BMAPMMYS AMHM
PISAMMR ReX WNNMMR HMMIWKHMRM, ok
MHMY MNMNRMRUMN AHM AN FP AMHM
WKISSHIS X RYIM MY AHM KMRrOMA MHM
MBMYWNIMR PRMM 2350 AMHM RRMAM T4
HM RMRM QFRMH M 100 PHIM HRNX
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4 KHINM BPRR$He © NMKe MPOI$XH RENISX: RFMINM o #MHRM

1

Northern Hemisphere Northern Hemisphere Northern Hemisphere Northern Hemisphere
winter summer winter winter ; S

(a) (b)

VIXNRM 3+ MFHVIXDRREMMS MY QRRAMHW MRBIM PMR B AMHM RMREM QFRAH, I+ PHINH MHM
FEXM P AN FYAHM MKISHISX RYIM MY AHM QFRAH WARRM KMSHARSS MHRFEDRXH
MHM RMRR RN B MHM PMRMX MY AHM RNM MY BPHRFSMW IS PHINKH AMHM AIMS ANNBMMYI
r AHM KMESMA RMARAMME RENSN MHM KNS WRKH MHRAS AHM REXMM MY AN KHRESXMI
W AHRA MHM MRNM HMNIMXHMRM RMPRRH PRRMU AHM KNG XINIEX B KMRMRSMEA UMRUFES
KMRMESMEDS FRAHMRYS  HMMIMKHMRM PISAMR PMR AMHM KRUM IMMAUARRAMN TG B

1 1

@ClimateSamwell Temperature (0C) and winds at 70mbar (m/s)
Large tilt = Smaller tilt -
> strong seasons weaker seasons
L Soh B o T ST
X,

o) o o o
-40 -30 20 -10 0 10 20 30 40 50 60 70 80 90

@ClimateSamwell /

VIXNRM 5+ MRRUNRPRRM RIR MMMXMRREAMNRM
3 RMRRYU I$AF AHM UINRMRAIMS PIMH KMRAR
+Md MRAMHMRS HMMIMKHMRM PISMMR: PIMH
Fh REXM MY MM MY RFEARMIFS MY
M 2350 BM 1% AMHM RMREM QPFRAH: REX
RIXHA  100c PHM  AMHXMRREMNRMU IS MHM
MV PIXNRM RRMOIMMSAINRN ¥ AHFUM
It VIXhRM 4

VIXNRM 4+ MRERURRPRRM RIR MMHXMREASDNRM
° RSN 7oMBRR  PISMM MW I+ R MYKMR
INMs+  PIMH KMRMRSMSS MRAMHMRS HMAI
WXHMRM WNHMMR: s BMRRW ISP AHM HINN
ML INMA BMPFRM I KRRUHMNC BN
MHR MHM AMMHKMRREMNRM I KMMUM AW
MHM BMIMYX  KFI$t MY PRAMMR 1% MHM
NFNAHMRS  HMHNIMKHMRM: 4% AHIW HIMNDMR

MFR MHM REXMM PP AN MY AEM
WKISHI$X  RYIH AHM MBMWNIAR I 2seso. MRS HMMIMKAMRM  WRhAMHMR-  PHMAM PP

PHM MMXM$N UHMPH 4AHM MM$PXAH MY B HINNMREAIM S RMEKRMUMST MR VISRM
PISN RRRMP KMRRMUKF$NISX ¥ 5o Hh- BMUA MUAMNINRMM MY AMHM KMNRMM MY
AHM PMRMY MV RHM MY BHRF$SMUe BHIW
Ih IMMAUARRMMNY IS MMRMU MY MMN
MHM MIMUIRMNY MPPMKNA XINISX B MMUK KMRREMNRM  RRISYRMN RO UWBMPYRMM
MY MRMHM  PISMMKR I+ AHM FMRAMHMRS KRMNIKIMRMF S RSN URRPVRERKM KRMU
HNMMIMKHMRM  re MMUH MY MRMHM MDA WNRMPISNU I+ VIXKhRM 4
MMR 1% MHM NKMhNMHMRS  HMMIWKHMRM: o, %% AMRMW MY MMHKMRRMARM: I$ PI
R MHM MMMNMN KRR HREKKIMR VPR MR VIXhRM 4 MhKH MVP AHM FMRAH
1o RMRRU YVIXNKRM s Ihn BMMVP PRMMAI$SX: BhAM RMR$M KM
¥ AHM$ uMt AWK *d MWNINRMMSA HIN MRISH RMMREAINMME PRRM: MK MM 300¢
NN MY BN PIMH KMRMRSM$SSS MRAMH PHMRM IW RMIM F PMUM  AF MRUAH
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KHINMe BPRR$He © RMKe MPOI$XH RENISX: RFMINM ¢ #MHRM 7

(degrees C) (NH Winter)
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(a) (b) ()
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(d) (e) ()

VIXhRM 4+ PHM MRAHMRS HMHNIMKHMRM PISMMR AMK RMP BB RPN URNNMR BMAMEN
RFP MMV MMMMMMM KNMINRAMY T$ MMREW FP KRRPRRM AMMHXMRREMNRM ©3 MMV KFMNG
BN KRMNIKIMRMIMS MNXIRR: MIKXNMM KFEMANG: BM RS MRRPRRM KRMUMRRM RO PISNNI
MBRR; RIXHA KFMIMt KoP-

NHRP XM 1% AMMHMKMRRMNRM WURNKH AMHRY PRMMAISX B KEMMSMIRN  HIBMRSRMIFG
A~HM  MPHA MP MUAMMRMW W KMFMMR AFSM PFR MHM HIMMM RMRMRYB OIS RN
AHR$ AHM PMuA BHIMW I MRMMy XOM . MMR Mhht RMNMMBMR AF MM MHM
M¥ AHM MRMRY KIRKAMEAIMSG PHIKH MR MHNRSXIMR RSMPr RON AHM RMUAS
M WARMSX M MHM PMUA MY MU MY MUAMRFM I DMRR O PRRM, KRRAIKN
MRMW I+ MHM PIXM RNSHMAS MR RN MRRMR PHM MRRH RO I$XH REXIGX-
MYPIS X ARRPUKFERAS MY MUYDRMMRIRN ¥t MMRMW MV RRISPVRMM RO WEMP
s HMR~ AMPRRNYW AMHM KMMAR RMXIM$SKH PRMM I% PISMMR VIXDRM 6B MHM
BN v PMRR MM AHM MRUA MY MU WERNAHMRS HRMY MY MUAMRFR I BMRR
MRMKH AHRFNXH MHM RRRMP RMR RM XRE PIMH MMM RRIS FROWSFPYRMM
WAMMIS X I KMFMMR MMNKMRREMRRME PHM $SMRAH RMKMINMKE HMMRM KRMKNIKI]
¢ AHM MRRA fb 0 MRMNMMR PIXBRM ARMIFYS KRINRRIME IS AHM PMRH MV
w6 MSMR MHM HIXH RMIMNNM VREUA S WSFP IS KRRAMINDMAR M4 AHM PMUA
PReXW BMRFSN BPHM RMM RMMRIS BMMMP MRS KFRUARNM RMXIFSH $SMRR RNPMFHR 4
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] KHINM PRR$H:

NHMRM ReNX BHM IMMIe BHIM T KRNUMX
BR I+MMHUM WAMMRHM ARRKRKM IS MHM
RhsuMs~ KM I+ PISMMRs AHRAS RMUNM
I+ HIXH RKRMNIKIMRMIFS PHMY  AHME
MRRM MREXPRMN IS KRRAINNMR MRMR
~HM  HIMMR RMXIFSH WENAMHPMUAS MY
IS MMRPMMN f% MANNMR PIXDRM 4M)
MHM WMNAHMRY RMXIFSH MY MUAMRMAY
RMNMINM I$AMEUM KRMNIKIARAIMS: R
MHMR Wl DNSMMR AMHM #SPMMRAMRPKI]
KRN MFHRMRXMERNM AF$Me Pt UBKH: BHM
MNH W KHRRRPKNMMRIMMN BN B WARFHX
NFSUMESRN KMIMRMMe W Ih AHIW BMRN
AIPhN KNIMR BV MYAMPS MRRBEM MY
KMRISISX PHR MHIW I B KM$MRM VMR
NMNRMM WARXIMEe  BRMR$M HMPMRMRY
RMMRISH DMRE MRER 1% BMAH PISMMR
P UNMMMRe MRFSN BHM RMM AHMRM
M I$MEHM KRMNIKIARIMS IS URNNMR
FMUFENIRMMN PIMH AHM HIXH MMERNSARIG
REGSXMU MV MHM PRMUIAMPREXH MR
I$X AF RFIKM$N MV ORIR HRWIMW RN
NFSHMIURMIFS MY PRMMR NRFEKMMAMY
I+ ~HM KFMFMMR RIR RFBMAM:

¥  AMRNW  MP MARPRRNM  KRMUURRM
R PISNXW I PISAMMR VIXDRM 4K
AHMRM Ih F RMXIFYS MY OISMMSHM MVP
KRMUUhRM ¢ MHM PMUAS MP  $MRMH
MR+ MUAMRMH ReX HIXH KRMUURRM MV
HM PMut MV KMSPRENM MUAMREWe PHWF
NIRMMN PIMH MHIM RRM WAMRFEX PISNA
THR BMMP FHUHMRM IS KMSHRREM MA
MMRFW ISRMINISX  I$ MHM #RMGS #)
MreXB; I Ih ¥ PFSNMR AMHRS MHNM
FRMSBEFRYS RRM WNKH  PRMMN WRIMER D
HRNIX ¥ KMSPMEN PIMH WAFRHNK
MV WhKH  WMRMRIARe BM AMHM MRUA
MY MWAMRMW AHMRM RBRM WARFGX
PMUWAMRMIMK AHR BMVP RNRFUH MHM
FRRMP KM AFPRRNMHW  RRRRNMH BN
VNRAHMR  WMNMH AMHM WIMRRMIMS W
RMNMRUMN. ¥ WRNMMR  PIXDRM ¢V
AHIn PHFMM RWAMN W RMRMRUMN: PIMH
PISNHW BMMPISX PRFN RRERNMH M BHM
NEMM MY PRREY BN PRFN RMREM AV
KMbMhe BRI MRR MYRKMRIS AHM MME
WESRN MMEMEXMAAM MY AHM KFHRMY
MREXNM  RMNAMMU RRRFUW AHM  RRRFP
KMr  BMAPMMY  AHM KNIMIMW MY MU
MRFW R4 AHM VRMM IMIMA BV QUKW
¥~ RMIM HMRSH AHRM RER RMMRRK
M+ MWAMRMH PHMAMHMR BR MNRREXFMGh
MR WHIKW MR BMAMH) HRR KMHM NIR
RFMRHM MR RMVRHE Q4N 1% PISMMR
BN~ NI AHM NRMM MY PRRRY MR

)2 NI 9 4

55

I$XW RSNISX: NFMINM ¢ $MURM

MhM$  NIRMKNAS MM T$ XK REXNISX: T4
UNMNMR.  PMAM O I% WRNMNMR MHMRM TH
re o IHMMEHM MMP KRMUURRM $FRAH
MR+ KMMPR KMMM PIMH RUUEKIRMN
WAMRFEX  KIRKRNXMMR S PMUAMRMME T4
HM FRAH:

¥ AMRHW MY AHM MRREBUIMIMGS S BM
MPMMY AHM AP WMRUM K MR RHURNANK
MRS I AHR AHM KMRSMAS Th PIYMX
It r KMRHRSMSS  WMRUFS MRMR HWMN
MRENM BMRRW MNM AF MHM MRNBMGX
MV AHM AN MY URKISRIS X RY I
BN AHRA AHM MY PMIKK MRMRE
YMP RMRRW K XIDM AHM MRKFUHIAM
WMrMF S BHM RMRUFYS PMR MHIL PMIK
Im NHKNMMRR: BN MRR BM M KRHUIGSX
KNFNMA MR INKS AHM MRXIN MY AMHM
KNMRhM$ MR ONRXIN MV AHM RMM FRN
MY IXHA IV RFRhR SRHM Ih MMIURSIRM
¥ I MY I$AMMRMUS MY KFNRRRM
HM  KMHRM MY AMHM PMFRMX MY
FHM MV PHRF$MW  PIMMH MHRS MY
AHM  RMRM  QRRAMH PMMMFPISX AMHM
NMMHMMNFEMEXR MY RFPS 2013 HMRM
¥ IMMSMIPR AHFUM KMRRMR IS AMHNM
RMRNM QRRAH AHRA™ HRRM WINIMPR O PIS
MR MR OUNNNMR KMINRAME A PR
MINMFR  MRSXNRRRY TS MUMMRFHe MR
MHM KhRKMWMW MV MHIW PMRK: ¥ KF$
WIKMR  * HWINIMPR KNMINRMM M BM FHM
MHR Ih PIMHIS 3050 1% MMRMNW MY
UMW SR AMHKMREMNRM: REX PIHIG
REMNA o4 MHMRR I+ AMRMMW MY HMR
WFESRN  RRISVRMMUGSMPYRMM BHIM RSRMR
W WMM FIXhRM 7 WHMPW  AHRA  BHM
MM 1% PISMMR HRW B KINIMRR KM
N MM AF WMRMRREN  RMXIF$H I¢ MHM
RMREN  QRRAH,  ISKMINISX  KRRAH MV
FMRURE TSRMANIS X PRIRBRSRW RHRNR
PMUMMRS RMMSMRSN RO NHUIR: f% RN
NItIMSy AHMRM I R WHRMM RMXIFSG T$
PMRAHMRS KNPMXMS RN PISMRSN M
NENKRUMIS X KRRAH MV RRMRESN AHR
RN HRW R KINIMPR S PISMMR KMIMRM
¥ AMHRM MY AHM O RMM & RMPRRU WM
KMNMMN AHRA RFMUMMR Kt INHMMRY
PrM * MMHBMR MVP AHM IXHMW RAMKH
¥t F WINIMRER PRE AHM RORMRUIW WHMPH
MHR KMHNRMM MY RUAMMRMy FRAR PHM
FbSIMAMRY WARMSXHMMY  Ih MINIMRPR
¥ AHRt MY AMHM KREHMNM RO MRERA
MR$ HItr ITSRMRANISX HRSXUHR PHMRM
In RN R OWNRMN RMXIFS DMRR KMFHM
¥ HMNUAMS PMYRW AHR WHRRMU R
WINIMRER - KIMIMRAM-
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KHIM PRR$H: KNFNe MV

I$Xh ReNISX: NEMINM v

fFMURM k)

VIXhRM 7
RN

RMEN  QFRAH I HFUA MRM PHM RMM

RMXIF$H WHMP  PHMRM M% AHM RMRM QRRH
PISMMR RRISVRMMISEPPRMN RO MMHXMRREMNRM NoXM BPHM WRMM RM RBoKo
I$WMREX MV BHM RMM

FWAMRME FRR I HRMNMR

4+ RIMKNUHIFS

PHM  AMHMMRR  KRMUMSMMN RBMAM TR
NFESHInAMe PIMH MRKH MY AHM FBUMKR
NRMIFSRN MNIXKMSAM RNRIMREMM IS MHM
IMREXIMN MBRRERERe HMPMRMR, MHMRM RRM
WENHM TSNINRAIFSY I$ AHM RENIMSA
MRESNUKRIKAW AHRD  SRNIXREAFRE HRRM
MM MHM WARRW RH R XNIXM; PHM
BMYM WARR I AMHM NRREXFSH MRM
KFISMN MHM PRR $SFRAH RRAMYS 20000

Kss1+ IMH AMHM KRMRMFUIMN ARMBMGX
MREIM AMHM MRAH KRR RN KNFRNAH
MR+ NARR PMRAMY DRRR MHRMAXH
Mht M KRMMSMRR S RMRRe PMR S MHM
RMRN  QRRAH, Rk MINIMMR AMDNBEMM BN
M+ MhKH DMFEXMR AMINMUKNRMME MY

20’000 RMRRMU RMUNMH IS KHRSXMH AW
MHM KFMM1 WARRe ROX IS HRBUAMRY
AR KHREXMH AF KMNRMMe PHMUM
MBUMRNRAMIMSH KMRAMY BM RMAMSKNIMMN
BR RKMWANMAISX  AHRS AHM MEAIRM
HMRNMEH RRM MM RMARAMIESX R MHM

kBN MM RMXIFSW WHFP PHMRM M4 AHM RMRM QRRAH

It MMRHW MV PISPTMR RRISVRMMUGSHPYVRMNG

Ih MMt MRM PHM
RMM$  RMXIFth WHMP PHMRM M+ MHM

It MMRMW MV PISMMR AMAKMREMRRM ROX MY
I WMht MRM O BHM O RMM OIS AMRKW MV
BN PMR

It PI+MMR-

WRNM RRMM RM AMHM KMREMA AMRNBMMY
EXRIt» MRMMy XOM AMF MRXIN

P PIMH RER KRMMINMIFGS PREN B
W XM KMNRM HEXMN AHMRM RRM
NONMRARISAIMY RUUEKNIRTMMN PIMH MHIY
PMRR PH WARAMMN IS AMHM ISPMRMENMDK
MFS NIPPMRMSS  KMNRMM HFXIMMY
KNr$ XINM NIPPMRISX  RMURMH XNM
KRINRRINME AF MHMIR NIPPMRISX RMK
RMUMSARMIFES MY UNRMMIKRMM KMIMRM
PMREADRMU PP RUUMUKH AHM RMBNUA MUK
MV AHMUM RMUNMH BAMHMR HEXMMY
PMAMXY HRRNM M RMEMR HINIMMR MY
KMRINM$™he BHIW Ih KFHHF$ KRRENAINM
I KMMNRMM UKNIMBRM RSX IS KRRAMIKN
NMR O AMHM MRRMMN MMM f S PMMRRMN
KRRIWFS KRFIMKNAS QRRISX M RN 2014
NMPISMU MRSR KMNRM HERMMMISX MY
KMRINM$A0 AHRS RRM KRRRIMN MR
BR  MAMMIKMM XRFRKKe BHM MKRMRN
MY NMXMN RMUNMH IS MHMIM MYRMR
INM$tH KRENINMY RS RHUMUANNMSS MY
AHM NERMRARISTMR IS B KRMMINMF G
FX PHMS MRESR NFEXMM RXRMM M4 R
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10 KHINM  PRR®H:

RMUAMA PM HRRAM HIXH KFHVIKMEAM
I+ MHMIR KRMNINAMIM$Ue BRI PMFRW MY
NHARNMRARISMR RUUMUUNMSS I & KRIS
INRM  KMMKFMSMST™S MY MHM RMEMRMI
MV AHM $$MMRXFRIMRSHMSARDN  KRSMM
M+ MMHRMM HRS XM HMRAXHAMVS M RN
s 20013 RMMVHMS M RN 20073 #Kr 2013¢

@ClimateSamwell ; www.deepmip/org/sweet Global Warming (degrees C)

8-76-5-4-3-2-10122345©6 78

VIXNRM s+ BMMKMRRAMNRM KHRMXM ° XINM$
o NMNBEMEX MY RHFUKHMRIN KRRBFG
NIMYINM,  I*M- AHM MHRMM RMSUIMINIR
MV AHM PMRMX MY RHM MV PHRFMA

PHMRM HRRM BMMY WMRAMRRM RMAM$A
PMRREBISX  RMRFRAMH PRFN HFSIMMR
I$X  WARAMIMSH F$ AHM IR MY
K1 MHRY  AMHM KFHSRMSPMRREMIFSH S MY
w MMAHRSM RO KRRBMS  NIFYINM 1%
MHM PNMUKHMRM RRM ISKRMRUIG X
FHIM  Ih MKMMy  XRM ¥ MHM RM
NM&A TSRRMREIM IS NRREXFS  KFKN
MG IS QUWMK AHM NMPMRMUAR
s MIFS MY MRSR RMXIFVSH RMUMKIRMMN
PI~H  AHM ISKNRMREUM I% WHIKBNIMMIGX
MHRMNXHMNA MUAMREY RO QUAMK
P AHM MYKMUHINM hHM MY PIMX
VIRM: %4 HRh BMM$ WAXXMUAMN MHR
» JPRRMREUMY IH MAKH XRMMSHMNUM XRUMY

)2 NCI 9 4

I$Xn RSARISX: NFMINM ¢ $MURM

KNFRMY MMRY MM UNBUARSAIRN  PRRKN
I+X, RFON  KMUHIBMM IMKRRNMMH M4 WF
NIMA™R RO MKNMURWAMMUe HMRM % NHM
AHM KMHRM NEXMM MY KRRRR MR
b RXNINIFESRN  MINNMRIMS S PIMH R
NMNBEMEX MY RMHMUKHMRIN KRRBFG
NIMYIMM.  PHM RMUAMMISX AMHKMRE
MNRM KHRA XM XINM$ MHIW XMRBMGX
I+ KRRBMT NIFYIXNM Ih WHMPS I VIX
NRM s+ %4 KR+ BM WMM$S  AHRS  HM
XRMRMMUA PRRNISX W I$ MHM KMMRR
RMXIM$H  AHIn v BMKNRRNUM MHM PRRK
I+X AHMRM Ih RFHRMPIMN  XOM ¥
WMRINM RO W$FP MMM PHIKH XM
NRMRUMY  AMHM RMPMMKNAINIAMR MY AMHM
KMHMA URRPRERNM MMRMISX AP RXNXI]
HIFSRN  PRRAEISX: RO HMHPRM  NHFRM
MMM X r KFUIAMIRM PMMXBRKR: N
WIKMM MY MHM KMMR RMXIM G PRRKN
It+X I I+ XMEMRRENM  XRMRMMR M
M MHRS S MRMR FRMRS XNM T4
KrRA ¥ MHM MMPMR HMRM  KRKRK
IR MV MO AMHRAS RMMVPHOMHM MRBNX
UWNRPREKM  AF  PRRN  PRUMMR, REX I$
KrRA MAM ¥ AHM PRRNA MHRES AMHM
MR MRRPRRNM HRW R MMM RBIMAR
¥ KFFM BR MENRKFRRMFS 14 AMHM
PRRHMR  NMIMRAM-

MMNREMM RMSUIAINIANR T AMHM XDMVBRM
RRMREXM PRRNISX XINM: F XNMRBME+X
MY RHFUKHMRIN KRRBFS NIMFYIMM
X I r KFHNMFSMRNAMN HMMARIN AV
Mk KMIMRMM KHRSXMe BHM NREMAM
MY KMNRMM MMSHIMINISNR S PR MHM
PFRMXY MV RFHM MV PHRF®MH M-
MHM XMMBRM  RMRMRREXM MY PIXNRM
s I 200+ PHIW I PIMHIS AHM RREHXM
MV 5450 R RWUMUHMN BR MHM %
MMRXFRIMRSHMSARN  KRSMM M4 MMM
HrFP XM PMR AMHM RMRM  QRRAMH #Ke
2013 RMBMIA B AHM MMPMR MY MY
MHRt  RREXMe  HMPMAMR:  AHM RMMR
AMINMMRY WHFRAS MMEXAH 100 RMRRUW MY

Mk MFRBMMN  KRRBMY: NIMYIXNM WM
MM MMRSH AHRS MR RMURDMMH
MM M BM AMRMREAMMN PIMH KRN

MFS M MESXMR O HINRMRENIMG MRR
HRNM  RMURAMMMN I$ XRMRMMR S PRRK
I+X. BHM PRRNI$X PMR F NMEBM$GX
MV KRRBMT  NIMYINM  KMAMX RMUM
HRNM  INKMKRMIFSH PFR WMREMMRMDN
XhM M MYRR4UIMS FP AHM PRRHMR
FMRMRtW RO HMMMISX FP XMRKIMRY
FeN: MAHMR PMRBIN:  PHM RMM KRM
NINIH X PRANRM MMREMMNMDN  KHRSXM
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KHIM PRR$H: KNFNe MV

Ih  HIXHMR  KFHRKMMY: BNt F  NMRAE
FXKRMYINRMM MMSXAMMRH KRMMINMF S
NEt BM MRMM BR KFHSHINMRISX  AHRA
MhRISX  AHM  KMFRKMSM KMRIMN MY
~HM  RMRM QFRMH, 3 NIMMFYS RMRRA
XK AMMHKMRREAMNRMU PMRM RBMNA 30
s PRRMMR  AHR: MMMRR RSN WME MMRMM
PrRW FRMNGN 15 MMARMH HIXHMR  MHRE
TMMRR 4K 20130 XAM MM HMMMIEX MY
MHM RMMSMREEN RO PMUA REAMRRNAIN
INM WHMMARe BHIM WA X XMUAMH AHRS MR
o MMM 200 TSKRMRUM IS MMHKMRE
MhRM PFR R NMNBM$X MY KRRBMG
NIFYINM KFRMY RMUAMS IS 0 MME
MINMNM RIMM MV RBMRA 10 MMARME I
MHM MFEX AMRN URRMME MSMRXH AV
s IPNSXRM KRR MY KFRUARN  KIMIMK
ISRMAINIS X T¢ XKW REMISX: MFPSH RN
NIMMREXMU PIMMH RMUAMAMIS X WEKNIRN N
RMUA RSN TSHARBINMIAR RO KMUUIBMR
MM+ MMRM PRRM RO MXMRAHWe R
» MMKNH»  Rh R KMNRMM IKIM$SAIMA %
WAMRFS XMy MERMRRREXM RN AHM 14X
XNMN1W FY FhR  KMSMAS MY RMXIDAM
MHMIR MHIWHIM$H MV KRRBFS NIFYINM
X WMMR RMMMRSRAMINM RMSMPRBMM
» MPMRXE WNKNH R*h PISIMIMMAC

5 FSRMYHIMSH RO PRANRM MRK

¥ AHIM KRKMR: % HRRM WHFPS  AHRA:

MMNREMM MMXMM BMKRNUM MHMR RRM
BRUMN Mt PNSMRNMSARN  KERUINRDN
2 KRISKNIKMMY RO S ARSMN MM R
KRRAINNMAR KMNRAMM WARMM KRS
BM  NWMX M MINNMREAM KIMRBMAY
MAHMR AHRS MHM RMRM  QBFRMH-

Fo OAMANBM$X MVRBIM MY HM
5 KMSMA RRMNSN AMHM KNS KM
BISMX PIMH Rt ROXMM FY AN MY
REFNA 1000 RMUNMMH 14 KMRMRSMEA
WMRWM S RSN R HMNMMMMN KM
MM 1% BRFRX RXRMMNM$A PIMH
w0 MHM MBUMRNRAMIFGRN MNREIMR R NFK
NHMPMN I+ AHM RN MBRRRE-

PHM  HNMMMMMMN KMINRMM KRS BM
MM A MYRKMRIS AMHM MRMME R
MRRR KMRrEU FPOISRRNIS X MREXM G
w HFRNMMKY  VRMN  QUWFW  AHM NN
$RrONM MY AHM WMRH BR O MHM FRM G
F~MMA AHM HIBMRSRMIFS AFGSMY
MV HIMM RMRMRYM OIS MAMMMR, RN

I$Xh ReNISX: NEMINM v

fFMURM 1

MHM AMRRMISX RMNAMMH BMAPMMYE
MW MMRFY - RSN MHM PRMM S KIMMK
ENRFUW HM RFRRFP KMR:

PHM  PISAMMR AMMHRMRREMNRM S RO
KRMNIKIMRIMS I$ MHM RMXIVS BV
PHM RFMM RMUMMBMMK NWMRE KMEUMMR
MHR MV ORRKMMYY IS KPMMMSY TS
MO RO PRIRBRSRKW FMRURE; AHM
KNMKNRMM MV RUMMRME MRR RMUMA
MMM AHRS MY HRSXHHR 1% HIGR
FeN HERUAMS PMYRQ

PHM KMMNRMM WMSHININIANR FP AHM
PFRMY MV RMM MY BHRFSMU 1M 20003
AHIM RHFNSS MV PRRHISX  KMEMX
RMUNMS I& WME MMRMM  RIMM BV
REMNA 10N I+ MHM MMHYX AMMRAC

YRNRM PMRR KFRAMXY TERMIXM KRR
RRI$X Mh4 WINIMRR MINDMRNIMGH PIAMH
NIPVMRMSA KMINRM HEXMM Ry WRX
XMuAMN  RBEMRM KMRERKH 1% MHM
VRENMPFRK MV F VFRHRNM FNMM $$MMR
KNFNKRRINMS KRFIMKS M X MERFRe %
KRRAINNMRR: HIXHMR RMUEMNMIFES HEN
MM PIMH WHRMMMR XRINBMYMU KMRMX
BMMMMR RMUFIMIM XMMXREKHINRN VMR
MhRMU AHRN KMRMXY ISPMRMSKM RNV
WKHMRIN  KIRKNMRMIFS S WRKH R AMHM
VYR¥UAMPRS XKW  $MRMMH MP PHM RMM
AHM  QRRIM  RF$X  MAMY:  PHM RMM I
WMMP. % HRRM RUMBNMN  MHR MHM RE
NINKW RMARMFS REMM RON ISRFNISX
UWNSMXHAS MY AMHM KMESMAS T AMHM
WENHM Ru AHM RMRM QRRAH, RSN AHIW
KNMAMXY RN BM PRRAHMR MYRMVRMN-
VNRAHMR ReRMwMIW MY AHM RNV
WXHMRIN  KIRKRMREMIFS PER MYRNKMM
AHM HRXMMR MMMA AHRAS ARRSUKMRA
IR FHX MEMRXE PRFN AMHM MRMKINRM
RMXIM$H AFPRRMUE AMHM KFMMY KFRMX
BM KNRRRIMN MN RO MINIMNPRME VMR
MHM FRMRYS  KIRKRNMRMIFYS S PMR MYRHN
KM AMHM ARESUKFRAS FY MPMR XA
MHMNXH  AMHM RRRMP KMRRe BPHM RN
MRS RN URKRISX  MREBUIMIMSRN  WMR
WEsh MM MMM AN TSRAMUAIXRMNY
It KRRAINNMMR PHMAHMR AMHM HMMMM
KNR$ RMXKRFXNAM MHM MRNIKMGSRM XMK
NHMSMN I+ AHM IRXIMN MBRRRR MV
AHM  WMhMRIMMR S MY RNAMDNG S WAMRHNB
¥ RN WhRM AHRM AR PIMM RMMK
MM FHX MAHMRW BhUR VMR RMRRW AW
NFMHM
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12 KHINM: PRRE$He - NMKe FP O I$XW ROXNISX: NWMMIMM ¢ #MHAM 9
FRREMPMINXMMM S PV KMRNRUM # AHRYR 5 KRMuW HAMKPPPRMNRMMNHR S XM2013 MR X
MFRXM FRAIS PMR TSUKIRRAIMG:  BHIW IMEXMUNKMMRXIUER 5 412 REKN 2B VTS RMRRRY A,
PMRR  PMRMW KRR MV AHM KRMHPREN FMMKNP, 2013

M OHHKRRN MY @ XREST RQQE:NNXMRRRHN ENXHMG : PHMFRRE 174 MR
RFRME RFAMIM BMMXMRRAMNRMH RSN KM BIh VMR LI ! 44 RrMM
MEMM: NEXMRUARSNISX  MHM RMUKFSUM MY 174 PHRF MU HAMKWP PP uKRENMNMN
MHM QFRAMH MM HIXH , MHRFDIXH I$1M 20433 XRFNMFV MHRMSMUUMRIFE S HUKNIM S KM
XREMMN HEXMMMSX REN KRR QKo1gosv HAMMNM 2013¢

BN AHM PFRR PRH NHPNSNMN: RN MHM N R s PRROUPMRAHY Po BRMMG o
WINNMREMIFSH PMRM WM BK IS MR WKRRM VMuerMR»  « o RRRPIKKR: Ko RIM$r o
AINMe PHM HMMMMM$SX PFRR PRM KRR KF SN A R FBISWFS) K- P RPN RV
RIMM  Fh4 huI$X  AMHM KEHRRNARAMIM SR BMIM KEMMMXMEXREXKHIN KFSAMREMY

PRENIMAIME MY AHM PXNRSAMN FHRNMISX
MUMRRANH  M&ARM DNRINMRUIMR MY RIWAMEM
PPPBRIN-EN-NRRNRA-

HhXM  AHRtRW AF MM PHM KRRRIMN
Mh4 NhKH MY MHM RMUMRRRNH I MHM
IARMIMN MBRRERER RN HMMXMM MM DK MHM
HFEXMN # FPPMRMN HMR F KMRRNAHMRUHIK
BN MHM  MNMKM$MN:  WRRISX  AHR HHM
NIN ¥4 PRGOS MM BM RUUEKNIRMMN PIMH R
IFNR SR MXIAMMN BR SMMMMRYUe RYR MHRGR)Y
M H RN ¥ PFR  MHMIR NWMMPRN KN
HMeM1 F% AMHM MRSNURRIKA RN AHMIR
UWNKKFRA  AHRMNXH  HR - ISNMUAIXRAM IR S )
PHrFtRU MM B PFR AMHM RFAHRRRI RGN
HIXH NRMRRIRS ARRBUAMEAMIFSHe PHRSRW AW
rMM AHM PMMMMPMRA MY MNRAMRRNPMMN
VPMR RMDR URKKMRA RSN MAPMMAY ¥~
RMMK  RFN BRRKXRAMMN PIMH RYR PRRAMHMR
MMNMMMENM S

MPMRMHNMY

RMP$ FHM  MNRMM MV O INNM QRRAHY
$+ HMBBIMMMRM: 12 180 2013°
RMMNRM Re: PHMMRR MVP FMRBIM VMR UMR
Wresh MY O RHM MY BHRFHMh2r XFF-XDMYKWR
2015°
LRRI$SX, N F$h N MMHM
$IMKR re KAMAMSHe o KAMMNYPMR
$  RFHNXN  BRRMMR:  + Q¢ NMRNIMP
MY  AHM MARKMIN MMMM  fSPMMRAMNKRR
IMMF+ KRFIMKY  KHRUM & #Ké  MYKMKI
MMSARN  MMUIXES RPN FRXRBIARMIMG,
MMUNIMSAIVIN FXMN S BMENMMYRNMS S 90
19371958  DIFL16-5194 XM 919372014  HAMKK:
PPP-XMMUNINFNIMMNIMN-SM 91937201487 2014°
VRRSUPHFRAMH, B RN NAMMSM 2 MEMHMR
MM+ MP  MUMMRMH: MNMMB MHM KMINRMM
I+ FHM MV PBHRFSMH MRRM UM$UM:  BHM
FSAMRURMF S XPFMXDMVERYRHY  2015°
HMNXHAE S ¢ B RI$SXr o RIXXW Re $e
FXKhMR: « NS MMR  IHIMS Ko ¢ RRD
o RURMMM o RO SHFHSUES, o P M
MMM HRHXM 2001 PHM KKNIM$AMIVIN  Rulky
RNBRINXM NSINMRUIMR KRMUW 20010
#K: MMRMM HRHSXM  2013¢ BPHM KHRUINRD
KNNIMSKM  RuIe RMBRINXM  NSINMRUIAMR

P KM

Ft o KMNRM X KRMYR  I$SPMMRERMAR

MESr MHRMM MY AMHM O KRUAS 120 ugimgse
2014°

RRA S F VYMRUA PMR RFPW HRRKMK
NMREXMR: 1998k

RRAM S P MUH MY I XU HRRKMK
NMRRXMR: 1998B-

RRA D F KRN MY KPMRNMNK 1
KAMMMN RS NSMFP HRRKMR NFRRXMK:
2000°

RRA D ¢ P RRHSKM PIMH RRREXFSH
11 RRMRMU RSN RNUAD HRRKMR NMFRRXMK
20118

RRA D ¢ P RRHSKM PIMH RRREXFGH.
2: PYMMR MHM PMRUAS HRRKMR NMFRRXMK
201B°

RRAMISr » « ¢ PHM RHNMNU MV (KM RSN VIRM:
HRRKMR NMRREXMKR: 2012°

RRA S : PHMMR R 14 MrXIN
VMR UWMRWMSH MY RHM MV BHRFMSMI

HAMK:PPPRMNINIA KN FNREIFIRPKFNNM S MY
45 Ro AMKFIMMRUMAMRRMHIS XIRRMXNMER,
WMRUFE U RS HMIR  2015¢

MR} PHMMRR MV KRRBME:  NIFYINM
VMR WMRWFSH MY RHM MY BHRFMW
HAMKE M X -DNUNUR - FR XRFBMR AP NMRE
KNMMREPMMKER S XM XRENMPY MHRESMUS5590 20141
MP MRh KMu4: BHMMRR MY UNSHUKFAKR PPR

WMrUFSH MY MM MY BPHRFM MW HAMMKK:
XFPF XM XsKbr 2014

KNMHRMRRR.: FHMMRR M4 IX$MMNY
KRFNISKNMY  PMR UWMRUWFSH MY RHM MY
PHRFM$MU  HAMMRKAPIMMMRNFHRMNRMRRAR.,
NIMRIMNNIZSS791778848602247 2017

KNFMENM S Ko I$ Ry ROHISX: oo HM$r o
RRYWNIW: RSN PAMRRA MMNrEMM
HR$ XM  2007: BPHM KHRUINRM NKIMSRM R
ne FHMRIBNMFVS MY MFRRISX RMhK #

¥ AHM VMhRAH PUHMUHNMSAS MKXPFRA
MY MHM #SMMRXFRIMRGSHMSARN KRSMM M$

MNRMM O HREXM RNBRINXM  NRINMRUIMR
KRMUHr  2007¢

NEMMIMKU Ko s PRMUARMGX: Qo RMNXMR:
K+ K+ RREXUHRP: Ry RREXX: P+ RAKNI
PIY. o RRENIMURR SRR B RRR 0 $o
VRR4UPFRAH B FRMFYS o HEKKRMP A
Ke oo MPPMNR B B MRNY N N
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KHINM PRRE$SHe « NFKe PP I$XKH REMISX: DMMAHM v

R ¢ RRANMKKHI» B KRRREK? ¢+ KFKM» RN
FEMRANW o He o RAMMSM R $ BPMRNRAMMY -
$+ o RO IMMRMW $¢ He B PHM $RQ HRNMs
VRENIMRY  MP KMINRMM HEMIMMI: HRMsKRIKW o
AP Nrer MMUKNIMSAMIVIN BFXMNM S RMAMM
MRXHMS™r 100 371537430 KMo 5194 XHN103715
2017 2017°
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