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AF FFo EHS AE g BAS 5 AAHE DMSE 7= WEFH
Absl TS A (cloud

Al F ololz2Ee] A TldstH, ol SE&AY
condensation nuclei)®] d (2 1.18). sl A=l o)
BAE = DMSe dojz2E ¥ 5o FAol ojey ol Fsf Al
Seels Y BA dUAE Folve e @ o 7] wited d9F<d
Absheba R Qg A 2dsiels wdlE Al A WEr s
o|Z% (Charlson et al., 1987). &A%k 7]F w®sle] wE& DMS9

= &
LA sk g V) eust yew szt g ek FA =3 AAot

ko
o
g
o
fr
_L|>i
o

off

rr
4z

(Quinn and Bates, 2011).
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FSAE7IA H7] F 350 nm AV|E JHA= oldRE] F FE WgE
AAte® FAHE7] 918 Nano-SMPS (NanofScanning Mobility Paricle
Sizer)& AXAdte], domEe AV|EES F FR WEE HAXTe=
EAGoza F5AF7IA d7] T oz AR 4% 54
7] & DMS® ¥%E Tppt FEoE Ad3 A we £ F% Aol
Holi &g F DMS ¥% 9A A&E &5 2 F Ao wat dd HX
HAaA7E a4 8w o) Aolg RSl =ES div] Fe DMSE
Mt S AR A oo A o}“’ﬂ(life time <2 days), <1< EHOJQ A3
Wt ooty ad VARIAHEFE, T, Lx )9 Wgtdx F I
7wl FAE o] e ‘?4_%33}% w9l (Park et al, 2013). wehA EH7]
DMS &% #=3 S #4849 #AE sty HaiM=, AsE ul
DMS®] E&4< w53 G AAZE #AZFo] FAld o]Fo]Hofg ol &
el Asze]l DMS Fx ®3E A #E T F e §F-d49F
(trap-thermal desorpiton) 22l  Gas chromatography #417]7]& X3}
DMS &Aool &3] dojy= F-oA5H w5 Hsts #53

7] DMSE At B3-S AXWEA sulphate (SO )E W3H, sulfate™
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HuFAqAT (Oduro et al, 2012; Amrani et al, 2013), dA7tA 7] &
DMS$ DMS 43t =2 =9 &9 i g A A= gHksh
7] T AT A e s gl vlEl F=7F oF 10008 o] wtow,
A ve AEow wWalely] weol B Eofeld Z8&H= £4 A
Hla] B33 dAe 7l 2 AES A5 Ao 278, & dFdA s HEF
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Net radiometer{10.5m) for 74°37'20.50" 5, 164°13'42.11"E, 35m
surface radiation budge

Flux system in yellow

3-D sonic anemoemier
\ B kyrption hygrometer
“[9m) for three
dimensional wind
and humidity

August, 2014(WMO Index No. 89859)
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3 -8 €— 11.2 m (Wind/T/RH)

<+ 10

(Logzer/P) 78m = . g ¢— 7.5 m (Wind/T/RH)
]

4 6 m(Snow height)

Moore Dome, Bear Peninsula

(S 74°1741 3“W 111°30°00.8”) i
Jan. 22,2016 (UTC) I

Fig. 2.6 AMd= Hlo] W2 FrojFo] dX® 257 a5 20

d=SAEHG 7 Aol A 20139 295 E Hopulg] vt R A4 AHom
FHEE drlsEs 58S Akl #1851l (Dr. Scott
Chambers) 2} TEoR o) 7] 8+ 73 2h= M Easis=s A ZFsE Sl 5.
R uAET| A e 201589 129%EH FE O IFUYUFoEREH I
LHlEdetdle Hotwmuhulo] X qow {FdHE dVied 5SS FAbSHI
el 2hErtaE wFshy] A (2" 27, 28). 20139 2€%-E 20149
19704 5 AF RS2 A A #HEE ghe=rts ARE At oF A7)
A ARG 22 AdY FEEX EAL ystda dolvE stz Ry

£ g AtEbdTE FAEAS
(Chambers et al., 2014). ZR a1 7}a7] X oA #HZFQ] gh=rts 2o o8l

]

FHT
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Radon detector
sample inlet

Fig. 2.7 AR 13s7|x QEZH LH Fig. 2.8 #HE7F~ 7HAE7]1¢  Thoron
AAE 7] =72 5471 7] FY9E delay volume

O

JLJ

AdTaeM s il AT7A 7B A R VRkste] VGARE

T
o o7leE 7, v, VIt F 5, ALY, FEE
E

facs

L= 2N
[} = ks
d/gd BAGel $EH0] gloy grlegge] AR B L 2ol
o] o
P =

AFE71A 717 S #s A5 19884 714 &4 7IA] & 3zt A5 54
FHell 1990 ) Zol dHF FaH Ao (Nam and Lee, 1991, Lee and Nam,
1991; Lee and Jang, 1992; Won et al, 1996) ©]% & 1994 12€o] o] &7t
gt e #E FPAFHE o] & ATEA A7 JMEF (Won et al,
1996). AF71A1e] 7174530l valr = ol % 20060l AL 712, &

A7 = (Choi et al, 20063 B YFEAL, 713 o] Wstel] dia] A g
AT D& (Lee et al, 2006). AF71A <o AHx WS uygo= T

1
1070 71x¢ 71eA85E £33 FFuls B4 X9z

AT2E vt FH
W33 2po] S BAE A (Lee et al, 2002) Abal7F 9L, Lee et al. (2003)°]

S 2udsiel 93 gr)ede] duAds B4 v S 20166l &
FHEFEARY} FE EdPolar WREF)E o83 A7 Sl <st
gk A5 Aot st AAE vk e
., 2016). Aﬂ+71 A 4 EAC gt A2 AV E53 FEHAR gt
3 (Choi et al, 2005, 2008), sl Ao thsjr =
=1 AL EAo g8 AA AL (Park et al, 2013).

SAQATA-FFFHRGR-FFHRT=dY T dATE T OHS
2 dojrmE: g4 54 9 /SY4E2DMS) 24

2 Fsta lomm Ay A, £ AT JAE

<



O

B8 gAY sy aEd (DMS X3hH-doRE-GE A4
Fazge AFstesn AT 284 2 58S Atz g

O AEHe71A 71" el#Z5Uel Aethalometer, CPC (Condensation Particle
Counter), CCNC (Cloud Condensation Nuclei Counter) ¢ 4= o]-&35}o]

7l T eded & dE 2 dorEe =FSAe AEHoer #5stn

odh

N
TR 2del Polar- WRFE AR&3sle] 1

A1 F=rasr] 43 (SCAR) Antarctic and Southern Ocean Science Horizon
Scan®] #HF 807 AT FA T ot & Eo] B AFe ™LA AFFH

o) &
=

- How have teleconnections, feedbacks, and thresholds in decadal and longer

term climate variability affected ice sheet response since the Last Glacial

Maximum, and how can this inform future climate projections?

- What drives change in the strength and position of Westerly winds, and

what are their effects on ocean circulation, carbon uptake and global
teleconnections?

What controls regional patterns of atmospheric and oceanic warming and
cooling in the Antarctic and Southern Ocean? (Cross—cuts “Southern Ocean”)
How can coupling and feedbacks between the atmopshere and the surface
(land ice, sea ice and ocean) be better represented in weather and climate
models?

Will change in the Southern Ocean result in feedbacks that accelerate or
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O

slow the pace of climate change?

mg olse) A A

s 1
II 4FA 09 vt 35T 94t AF % 4% s A
YFae md 4d2 $9 9@ A7t AAEdon NF g8 43

SAMe| ko] AGA @ BAH WAUFE o} R

Al F&  eustl  dookdd /19 AAYE AE 9%
oMl MY A AVl A5 AEel B AT H B
ATHT e

9T AuEAe] kg F7b APl FeA F, T WHORTHY G5 F9,
sl slEe] ws, SAMel AN W%, 0FE, A% e 5 U
MAUZ] AAHL gort A9H sEe AeE fwsts WAUZ
BeAE JUiHes ATt B2 4.

CMIPS-PMIP3e] A, @Al vzl 7159 w44 Ad dyde o8& F=
71 AT A

CMIP5-PMIP3¢l A= A last glacial maximum, mid-holocene A]7] 7]%-¢
TAH Adol F7IHE (ong term) AL TIER 1 oz AAH &

(Taylor et al., 2009).

CMIP5el  Folgk  607e]  2ds 771 (CNRM-CM5,  GISS-E2-R,
IPSL-CM5A-LR, MIROC-ESM, MPI-ESM-P, MRI-CGCMS,
NCAR-CCSM4)¢] =dlo] CMIP5-PMIP39 last glacial maximum 23 ol
el gt
CMIP5-PMIP32] A (last glacial maximum), @A (pre industrial), W] 2|
(repd5) 715 AF A3l Zwkele] Rk AEVFO AT dE=
WAnsel s WA wslel AHe Aol 9290 AAE (Chavaillaz et al,
2013).

CMIP5-PMIP39] A (last glacial maximum, mid holocene), & A}, w]|]
7159 FA R Az HugE Fal v VF 45 A3ds dFeide
AT7F A= QS (Schmidt et al., 2014).

a7leErdy Asvla ZZAE (Paleoclimate Modeling Incomparison
Project)®] #A, &A, v 715 X2 AQAd A& o] gs F= 7T AT



3
CMIP5 PMIP3o &= A uvpx9bE w)sl7]  (last glacial maximum),
Z 2457 (mid-holocene) X171 7159 A4 Ado] 7] 4& (long-term)
Adol TIER 1 #o& AAEY A& (Taylor et al., 2012).
CMIP5ell Zost 60719 rdz 70 (CNRM-CMb,  GISS-E2-R,
IPSL-CM5A-LR, MIROC-ESM, MPI-ESM-P, MRI-CGCMS3,
NCAR-CCSM4)9] == eo] CMIP5-PMIP39| wlxwtx i) sl7] Ao Frofdt
(Taylor et al., 2012).
zgx  wgFgdie d7"E2 CMIP5-PMIP39 vpA] 2 H o W 87,
A zlold, wHwst (repdb) V1% ARAES A HEEbT A ET]RFO
AA7ZF F= WA= s AF wset EHT Aol AsEsE AAF
(Chavaillaz et al., 2013).
e 2 | o st ATEH CMIP5-PMIP3<] e Re e
Qe FolitstetAF7F 715 AFANE BASEe] v H AT A7)l
R et e dAeEste]  gsl dEo o]t HRE =g gol
oFslH S Aotst (Chavaillaz et al, 2013).
CMIP5-PMIP3¢] #}7# (last glacial maximum, mid-holocene), @A, ||
7159 AR AiEel nluE Fi v 7% o5 Z3E AT (Schmidt
et al., 2014).

FHolA e Tt nly A58 A
g2 Zao] Zhun ndale olAztx AFrRddr Al oFs od
dE71 4 Be] dHS Hestel USAP(US. Antarctic Program)s *€8l7]

_33_



3 2000 Z¥F 1= (NCAR, Ohio State University)S

S

_?4
ok

"K
.

o

Mo

_ﬂu.o

o

il

B
m
Nlo

A}

el

7] ] B (6-24+] 7H)

o?
Oox
fite)
;o_u

Mesoscale

AMPS(Antarctic

7N

=

=

°E

=

Prediction System)

o]

oﬁ
oR
1
o]

"o

M
vl

7A
i

L
o

(L

m

o
e
i

o

0

K

H

tol ml=r o]

)

s 2%

- AMPS

| AAZE 7] BA

K<

_?4

wK

o
yal

°o]-&

=

=

g, =29 0°], HA]o}, dEE AMPS

]

=

F, 2

on
R

=

fite)

.

7))

tel o9

°

°ol-&

=

=

pAS=

H

8 Bt

=

=

g4 14 A

1=

(http://arp.arctic.ac.uk/) 2]

British Antarctic Survey, University of

el oo E

A

of A+ 7|
East Anglia, University of Leeds, University of Manchester, University of

Research Programme
York, -7 A<} Dr. Ian Brooks)

ACCACIA (Aerosol Cloud Coupling and Climate Interactions in the Arctic)
YA

d=re]  Arctic
- ACCACIA

o

o

_34_



e 2 i
S /%l
= - I".
Wit
// %‘;- -
A5,  Reykjavdk’
'y 4.4,;,;!
€ B
CEay ]

Fig. 2.9 ACCACIA ZZA EoA] Fagt gF7]|E &3
LK E
Aed WE B 9 9w ey AT Ak
n= NSF(=##sAeh)e 20159 233 “A Strategic Vision for NSF
Investments in Antarctic and Southern Ocean Research” X I1AE 53
2PN WF ATT AT AFIA A A F R A FAR 5T
W] A3t v vt dS5E JAsA S

% nuAE A59 MEe 28 a4 93 Yo st fF BFAol
Be ol F W IR T /1F0R % £BY wsel g w53 ol
FEE AL AGTD 9S

53 eus Aol 2 AdFlA s-aFE 4g 2 Faagel o

<Committee on the Development of a Strategic Vision for the U.S.
Antarctic Program, "A Strategic Vision for NSF Investments in Antarctic
and Southern Ocean Research”, The National Academies Press, 2015, pp. 170,
ISBN: 978-0-309-37367-8>
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O ZAAQ AT7]#HE9 Year of Polar Prediction ¢

S WS, 59, 9 59§ AP/BEES YOPP FolE BHom =i
ZrAEZ Algen, Fo| oAtE wele= AMAE A=Sh 20166 59 AA
Zol o4 TRAEE ofdsh el 2ok,

Z2AEY G e #9474 | A9
Forum for Arctic Modeling and
. . Andrey
Observational Synthesis (FAMOS) Phase 1 WHOI _ 5
Proshutinsky
and 2 (W]37)
The Multidisciplinary driftit}g Qbservatory University of Matthew
for the Study of Arctic Climate 5
) Colorado Shupe
(MOSAIC) (7<)
Additional upper air soundings from AWI Gert g
Neumayer and RV Polarstern (%) Konig-Langlo
Arctic Earth Observation Impact The Inversion Thomas .
Assessment (A+5) (5¢) Lab Kaminski o
Centre for high-latitude air-sea-i University of
entre for high-latitude air-sea-ice niversity o llker Fer s
exchanges (CHASE) (=Z¢9]) Bergen
IAMCO ("Italian Antarctic Meteo- Paolo
. . . ENEA L =
Climatological Observatories") (¢]€]2]) Grigioni
Southern Ocean Aerosol Clouds And ice University of
) Ian Brooks o=
Processes Experiment (SEASCAPE) (%=1) Leeds
EXPLORING THE ROLE OF SEA ICE
PHYSICS IN ARCTIC CLIMATE University of Daniel e
VARIABILITY AND PREDICTABILITY Reading Feltham, o
(9)
. I Institute of
GEO Cold Regions Initiative (GEO CRI): Remot
emote
Information Services for Cold Regions , Yubao Qiu, B2
2 Sensing and
(s Digital Farth
The Bolin
Arctic Climate Across Scales (Z~¢] ) Centre for Michael —
Climate Tjernstrom o
Research
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Scripps
Institution of )
Dan Lubin
, . Oceanography
AWARE- ARM West Antarctic Radiation Co-PI
) /Byrd Polar , =
Experiment (7]=7) ) David
&Climate )
Bromwich,
Research
Center
- _— . Greg
Southern Ocean Clouds Radiation Aerosol | University of Illinois o=
) McFarquhar
Transport Experimental Study (¥]=7)
) ) Finnish
Northern Hemisphere weather and climate ) i )
) ) L Meteorological Timo Vihma 2=
influenced by the changing Arctic (H%X) .
Institute
Influence of small-scale processes on the Université ,
. ) Thierry
dynamics of the coupled catholique de )
. Fichefet/
atmosphere-cryosphere ocean system on Louvain/ avie v
avier
daily to seasonal timescales in the region Université de Fettwei
ettweis,
of Adélie Land, Antarctica (3Z%g2) Ligge (ULg)
Arctic-UNified Integrated Observing British
) Jeremy
Network Antarctic . B2
Wilkinson
(%=1 Survey
0 mF BAE B8 Y AAF B3 AT
- E=UE S A ojHE-Z#g A s 7]Ad Dome C 7]A| ol M= 45
m Bt E 283 A Ur] AT A7 FREH ea e (2d 2.10),
X e Rdye] HugEE ARE-H(eg. Gallée et al., 2015, Genthon et al.,
2010).
- v Al gieke W E V)Xol A oF 160 km "ozl el 2011 30 m
BaE AAse 6 welold FF FL U1, E 5o Znd BIe
AER o2 & e 5 (2™ 211
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Fig. 2.10 Dome-C2] 45 W|¥ E}9] Fig. 2.11 22 Wg°] 30 "E B9

O "8 A= ofiAl & A 7|3 AT st

- "= 78 U2 Pine Island Glacierdl Al d59o A% 3
A9 Wrisgel g Hs ATE 2008EFEH A&
Aol Ak e G| dAGHe] G|l Tl
Holland, 2015).

olalE 3 o]
oz Fg Fojy o
B9 g(Djouman and

S S gaE Yshe 011N EH AYS ofRas] AtdAe] A% 7] 94

olagl & M HFe ATVERAFALFAWS)E AAdY I

(http://amrc.ssec.wisc.edu/).
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Fig. 3.7 Sunphotometer
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CRUTEM4 Anomaly Trend [K /decade]
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Fic. 4. {a) Locations of the seven West Antarctic ice cores used to provide a regional Na concentration, which
was compared with MSLP and ASL parameters.

Fig 3.23 (&) A= ®etzol 7 AH, ()
(1979-2001) (Raphael et al. 2016)

oty
rld

£ dojgt & A 9o Y
HAS (Wolff et al, 2006). ‘F=F
7FA B4l olE FFst=vl s dozEe

ol WA Holde Aol s57F M =7 #5E o] A WA o] folal

ol A 7] Qe Aol A= Bolx k= Feldh gAY HA S BojFy] w9
- F HYo FER OMAIE AEZSHaEczHRE FE O AAIEE
DMS(Dimethylsulphide; (CH3)2S)+ 323 E w72 ¥WE=a Asied

MSAL HA(S042 )e] Hol oleld HEF AR Yamoldq 4w >

A ol st EF 2 vAdE Zeol Ve Ak B2 gy gy
MSAE B2 &ol 8 X9 sfjFl= ZEolA 7IAgh F= MSA ¥4
)

iAol gk WizErt getesnd s olgste] A EUE (Hezel et al,
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DMS atmospheric oxidation pathways MSA transport to continental Antarctica
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Fig. 3.24 3| A FeA o] MSA A 3 &= ®doe] Ao d3s =+ 9 <9,
7] A3, 4, 534 FAH- 3k A% (Abram et al., 2013)

- "= 374 A B A E (National Centers for Environmental Information)¢] ™ &}z9]
Zb: A %A (Webpage:  https://www.ncde.noaa.gov/dataaccess/paleoclimatology -
data/datasets/ice—core)oll A &1 3 WAISCORES A-J Cores A#E S #d
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- H

0

txzol 71ek gt AA A ZAnE U ZEARER FFsta 204071
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(http://www.ecmwf.int/en/research/climate—reanalysis/era-20c)< %3] ZH 3
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proxy data) &4 A3 TF AFY P9 36%0A 43% Alo]e] AFo] Asld
Ao 2 UelE (Shulmeister et al., 2004).
e TR e AT Ashel A" AAdI AT Azl o
ZstE = Aoz ek (Garreaud, 2007).
Atz 7wk A2 S8 AAE FERs AFY Asiel oo mE FH=
Z14Ae] Wste]  7lwkgk oy ey -] dE g Edo]  Alkd
(Toggweiler et al., 2006, Williams and Bryan, 2006).
oW ZeAEE v TEY ]S HRb w7

W3t 54 A2 A T8 FA Ad =2 F8Ho &5

wdy 4EHE ZzAEe (PMIPDolME CLIMAPOA A3%
AU E AWels A9 YEFTED (slab ocean mode)S °©] &3+
F T v HAH sl Aol IAHAL ZF 9] md, 474 mdo]
ZHelgl (Joussaume et al., 1999).
22 17)F Bdy AEnn Z2AE (PMIP2)AME d7]-dlY 48 29w
d7-sf -4 A ddel F Fael vk AU sr] Aol MyHAxn
7y 6%, 159 Edo] o] A¥Eo Feldt (Braconnot et al., 2007).
PMIP2¢] wixjerxthi)elr] d@ mel A3 o] RAEZ FRby AF 929
A71e] Ax7F 43 (Rojas et al. 2009) (¥ 3.25).
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u-wind at 200hPa
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Fig. 3.25 PMIP2¢] viA =z i str] 29
7} (Rojas et al. 2009)

- 33 wr)F Rdy AEda ZRAE (PMIP3)E 53 HERdzt davu
T2 AE (Coupled Model Intercomparison Project phase 5, CMIP5)e] i17]%
Agrow AP An (Taylor et al. 2012), &= 8% ¢ Xdo] o] CMIP59
upA 2 skl A el el (Rojas 2013).

- PMIP3¢] vix =AY sly] A el Ay A FRDE3E JERby M F

A1} Fre] AA7E =48 (Rojas 2013; Chavaillaz et al. 2013).
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b PMIP3 zonal mean zonal wind at 850hPa
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Fig. 3.26 PMIP3¢] P19} LGM A A vepd @ik =] 850
hPa S A4usF H3r vhgk X (Rojas 2013)

kst FA R A FE vpX gl Ad AIoA YEhE
Aae A Wse} YL oAHs] WEdelx & (Valdes 2000; Rojas et al.
2009; Rojas 2013).

gd mg w oR A Se JF add 9@ ugE dge
MARA Y] dRnT £8F A% 99 AT Fa el sum

g8=o] &5 (Toggweiler et al. 2006; Justino et al. 2008; Sime et al. 2013;
Fogwill et al. 2015).

ATA =gl FAaeAsE AustA Reshe A AR (Earth System
Model; ESM)3} o] ESMel  wste HA3E sjde=el =eAdes e
TUHEFIE AFAI2"l =g (Farth System Models of Intermediate
Complexity; EMIC)o] o] g @ e 7|8k wpx] et sls] Al7] dwk
AME wste] XA Ad AT 2 &EEa S

o|% EMIC® 7% PMIPlel @& RdEo] Fofstglon], PMIP29] 4%
LOVECLIM (Goosse et al., 2010)°0] #3192



- PMIP3¢] 7#9$ Hojrdle ESMToz FAEHW, EMICY 4% EMICTH
A& v 3L (Intercomparison of EMIC) 177} =2 X 8¥ (Eby et al. 2013).

%!

- okA A wie} Zo] ddrd viwk Wizt AL oy thFEixd |
ATE BT F Jd¥ FAAH AT wetely EMIC#H ESM E5F o] st
upAFH g 8k A7) e UgtE Ad ATt &850l &5 (Goosse

et al. 2010; Sime et al, 2013; Fogwill et al. 2015).

- EMIC®] A% &7 A&l HAstd 2de] 544 g Zdo] w2 34
Adefsta we EA=Es  A&sslen 59
ol YA+ & el (Energy Balance Model; EBM) ©]y S A g8kl (Statistical
Dynamics Model) 5 gt 2dlS 283l 1S (Eby et al. 2013). EMICS
o|-gsto] et WstE AHEY] M EXTIAPETAAA Bl

g s

-
oX,
ju
i)
lo
o
$ o

R

7

(Quasi—Gestrophic approximation equation set)o]y} HAAMAA A (Primitive

/% ndlg uslejof gh

- ESMe  Af FEI =g véetun Aug =dAs AHso
g Wzt 54s AyRUlde sk vk g E g R el A A
ofefgt whefet EeldbA el wix AU e A7l s BAARRE
FHlstelop 3k &9 PMIP3e] miA @& i elr] Aol el ESMe 4%,
of Al718 AAZA H AFAAR AvHEE A7 FHAFH AR HFl
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Fig. 3.27 &8 EMIC mdE9 FAl. EMBM< Energy Balance Model, SD+ statistical
dynamics model, QGE ZFA T ZAIE Y, PEE AAHAAA 2d& veld (IPCC AR5,
2013).
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Fig. 3.35 Daily Climatology of wind speed at King Sejong station for 1994-2013.

Dashed line represents 5th degree polinomial fitting.
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Fig. 3.38 Sea-level pressure (contour) and wind (bar) at a) 00, b) 06, c) 12, and d)
18 UTC 07 January 2013 from Polar WRF simulation with 3km grid resolution.

Countour inteval is 4 hPa. Shading represents wind speed (m/s).
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Fig. 3.40 Same as in Fig. 30, except for time series from AMOS (filled square) and
polar WRF simulation with 27 (thin dotted line), 9 (thick gray line), 3 km (thick
black line) grid resolutions.
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O YOPP-SH #of

- =] 7]#e] YOPP-SH el #£4): 2016 59 @A 67057 7]#9A YOPP-SH
ol AGAE AEdt] o e 53], 5d AWIS] A% Ao s1A) e}
AYATHE B4 43 71 BHl FFAe, olvlPe A% viele Fay
sAZIA e Dome C 7174 F x& & 7T #5S S 5d3
olRglE LT A VIE @AY o 23] Ed #EHE HA o 43w #=
ds 59 AF.

Institute AWI (59%)
Project Upper air soundings from Neumayer and RV Polarstern
Methods Measurements/Upper air soundings

Key Deliveries

- The upper air data will be available in near real time in the GTS as
TEMP as well as BUFR messages. Additionally, they will be archived in
PANGAEA. As example see:

http:/ /www.pangaea.de/search?q=Radiosonde+POLARSTERN.

- Hourly AWS data will be be available in near real time in the GIS as
FM12 messages. Additional, near real time minutely data will get
transmitted via IRIDIUM to AWI and archived in PANGAEA.

During the austral summer seasons 2017/18 and 2018/19 we plan to

Period ) .
launch extra radiosondes (up to 4 daily)
) East Antarctica/
Region
Neumavyer and from our research vessel Polarstern
Institute ENEA (o]€]2])
Project IAMCO ('Italian Antarctic Meteo-Climatological Observatories")
Methods Measurements/Upper air soundings

Key Deliveries

- Distribution of synoptic data in real time on the international
meteorological network throughout the year

- Validation and storage on database each year within two months from
the end of the campaign.

- Hardware and software updating of the meteorological instrumentation
- Maintenance of instrumentation.

- Database and website (www.climantartide.it) updating: continuous
activity for the  duration of the Project.

Period

YOPP special campaign in 2016-2019. Radiosondes at Mario Zuccheli
Station (up to 4 daily)

Region

East Antarctica/
Mario Zucchelli Station/Concordia station
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Institute Scripps Institution of Oceanography (¥]=7)
Project AWARE- ARM West Antarctic Radiation Experiment
Methods Measurements/ Aerosol-Cldoud-Radiation-Atmospheric state

Key Deliveries

1. Surface energy balance measurements.
2. Surface radiation measurements.

3. Complete characterization of clouds
4. Complete characterization of aerosols.

5. Atmospheric state measurements.

Period November 2015 to January 2017
. East Antarctica/ McMurdo station

Region . L
West Antarctica/ WAIS Divide Ice Camp

Institute Université de Lidge (L)
Influence of small-scale processes on the dynamics of the coupled

Project atmosphere-cryosphere ocean system on daily to seasonal timescales in
the region of Adélie Land, Antarctica

Methods High resolution modeling

Key Deliveries

i) Improved version of NEMO-LIM3, which can be used by the NEMO
community.

(i) High-resolution model of the coupled atmosphere-cryosphere-ocean
model in the Ad<lie Land area, Antarctica.

(iii) Improved understanding of the physical processes responsible for
the Antarctic climate system variability and predictability.

(iv) Assessment of the influence of initial conditions on coupled model

prediction skill at the local scale in Antarctica.

Period

1-Oct-2016 through 30-Sep-2020

Region

East Antarcica/ Adélie Land
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Institute

Institute of Remote Sensing and Digital Earth, China (5=7)

Project

IGEO Cold Regions Initiative (GEO CRI): Information Services for Cold
Regions

Methods

Meaurements/In-situ & Remote sensing

Key Deliveries

- Polar data sets available on the GEOSS portal (satellite, airborne, in
situ, and assimilation).

- Leveraging the use of Cold Regions data, especially YOPP-related
results and products.

- Advocate improved availability of relevant datasets with funding
agencies and operational agencies, and emphasise the importance of

funding support for YOPP relevant observations and free and open
access to data.

Period

1-Dec-2015 ~

Region

South Hemisphere

OPP SH o] AokA] @ <F

Frasala 9 olekes Bastd e 7%

A5t Ae BEFANFRZA FHshan 3

R I Ao A e 0I5AFE 28R 1974 13/ 45743

S Fol glon), ohgedAE 4E714RSo)

)
ol 9.

YOPP-SH 7|3t & AR a7|A oA E 20183 23]/d 2 AZ7|4a3

A5 E
e, olgReAE s A AS029-29) 28/d FIUINREE
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Institute KOREA POLAR RESEARCH INSTITUTE
Provect Enhanced upper air observation at Jang Bogo station and RV Araon for
rojec
) YOPP-SH
Methods Measurements/Upper air sounding-radiation-atmospheric state

Key deliveries

1. Upper air sounding

2. Surface energy balance measurements.
3. Surface radiation measurements.

4. Profile of temperature/wind/turbulence

5. Atmospheric state measurements

Period

February 2018 to November 2018 at Jang Bogo station
2017/18 and 2018/19 summer season at Araon

Region

East Antarctica/ Jang Bogo station
Southern Ocean/Araon

<RIV ANA F57) 4 A, 29 vg Y Le o>
Ax/d | 1 2 3 4 5 6 7 8 9 | 10 | 11 | 12
0017 13]/4(3008], A28 T 29/ A 290)
9018 23]/4(6003], 28 Fo: 49/ Q1= 39, € F7F Q1
5019 13]/4(300%], &8 = 299/%9 9 29D
] ]
cleheol Aol 437405 44, 28 g 2 29 AH>
Ax/g | 10 | 11 | 12 | 1 2 3 4 5 6 7 8 9
22(1;8 23]/91(4003],
_ g ol 39
2018 o o ;; ;g
_2019 o L= !
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<olBlg] Mario Zuccelli Stationol|A ¢ A=7|4#4= AA>

Aw/g | 10 | 11 | 12 1 2 3 4 5 6 7 8 9
2016
-2017
2017 43)/4 AE
-2018 (FAA: 23]/9)
2018
-2019
O ¢t4 7] AAIS HA AT F2 ol
- HEAERIAS|AE EFe 549 RS A ozl AdAZFe]l AujE<d
71Zke] AF dFES AAF. ESASE | BATES A U AASTS
olaf sl o =8l AL E=AZ AW olgot o] e EgugEol
A AATAA FAAET] witoly, o2l iy HA 7} ol&7F E A
&2 HofF F gl
O A AT IR 9L s R Auj Al ks kA
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ZE A G nHlE] G ez ofst ek b A AZF(very stable boundarly
layer, VSBL)S. & G- WSBLAIAM &= oA ¥ 27} 2] ugha}l 2% 729
e & FE3tH(eg., Nieuwstadt, 1984). dFA| 7 VSBLOA = et <l
TR HA] Ged Bo 2 gfEe] o] 3RS ESEE thefe iyl 3ol
e E ] A7) Wit

AL A E BAFA] 2
TEAE B AL A 2 Ade EAE RSl AuEAbe wAe AAF
el A el 712 ¥ e Zzrapde] Wste s wAls=d whgo] =X %
o

¥
AFE 2AAA e 25 Qon, £A RaAN B4 Pe Bas,
o‘j o

S
o
i)
I
>
1o

L,
2l
o
X
it
o
3

o
.
(1,
o
Y
e
>
=5

S5 gEsE drle 8ol Aol AW AW 2 AE Wiy

THIAZE AT F e A AAZAA FHIY JEe g A
=9l Nappo (2002)9} Chimonas and Nappo (1989)% n}gho] okt - <A
BAAZ gl o3t EAe dipo] od zEH Xz AV Zegd AF
OB S Ea R By & R thr] HA ek oS s E s
ot 2EZ20 gt A 7F o a3t

AH Ag wigo] o AL WUF TYgat wl§ Folx SEAE A5

_87_




i

o dg

—%1—

FA R, o] A

)

Z A@= ook 3

%
O
o)
0

do
NI

._i
~

A7 2

f‘sl_

i

# Bk A

f40 o

.
R

FAgoell A =

ol

]

}™  meandering motion©®

3|

2

ik o) 7h wl g
3
AT

ol A o]

53
o

sl

e}

&+

o}
=

]

o
7

A

L

2a3h

],

.=
SR E R PR

o

3

ki

o

0
N

R

10 m B9, 30 m E

SERES

A7 2

o] ol A 9]

A

ol

-
i

ol A

], 30 m E¥

.

Mo

N
e

!
el
A
W

Eis

Fol M b AAS el 553 A o

)

A

svi, of

Adel 7hs

-
=
8
a
3
=
[
=
E
8

Fig. 3.43 @eolAo} FPIFAT

Fig. 3.42 #X 117122 30 m B}

gl

A] ol %

A
=

2B 317] 2] o]

N
!
"o
3
aig
P

M
!

o

O

o

HA A el

20081

o
T

al.(2015)

A7) A REA 2RAWS) AR

et

Choi

A&

3ol

=]
TL‘&}

=
=

Ml AWS 714

FA R, 2008 A= okitAle] x| 4] ol

)

AA

oy o
1.

gl

At & dAE B

_88_



e
g5o] el

=

AWS A7 99
h=13

T

-

+ 95

1

5

g]
TR 7| o]l =

1] =]

o
=

A Al

s}

AL

Fig. 3.44 A= A AdedA
=2

1€ AWS+ 2016
o 9%
4, 2d A

Al %
S i

olp
%

+
il
oF
pl

ko]

s

HAl 713t

T

L

°©

°. A7

T

o 2017/18\1 =

LA

e, == 10E 9o &

5

2 ogE7] o

o

A

Sz} ol

A&
O U7+ A A SErks 2

=3k 7] X ol A

A

= =] .
A

714 grETr~ 9
Scott Chambers) 2}

3}
5)

5}

rr
!

(Dr.

A

N
e

M
Ho
)

o

—_—

R

ol
Ajr
W

o)

ZhE 7k

Aol 873

_89_



ol
ks

T
wd

=
&

Ag s

3}

[e]

=

©

JE GCM&

8 2hEs}eg

oA dtEl HYSPLIT (Hybrid Single

@, 494

=

7%+
Fo] GCM

©

1

0.
AE|

A A 7R

o

=

=

J

A
S|
=
Sl =
7F

3

Y
.

1=
RN

] )
ol

=
At

3

a7k sl tie FAH Ad ATAANAN H= hES]

°

s

=7k A
T

o] 7]
- FoARANT Bt B AERE A 9 AR a3}87] R of A
AR el

E

stA 7] Aol A 1995-96, 1996-97, 1997-98 A
Z9

[€)

=

714 et
&

Fael

).

Il
o

nhel 9.
5o

714 7] -0l A

Aol &
o

= g E

3|

%]
1]
=

ki3

~Particle Lagrangian Integrated Trajectory)

o] B ] 2]

O d= AFT(FRL)H}
5

O 7l

ﬁo

i
Jvmo

o
ol

e

AR E

248

=% A7 Al

= g9 gheErks v

L. 0
T -

0]
2R

PN
T

ol

o
Gl

i

o] AV|EE9}

=

o ] T clojREe] I Aol

oo &2
(DJF) nano-size YA =7]

-

-

71

=

=

O 7] % 350 nm 7]

&

o

_q]

=
=

ted  ellol =

©

A

=z

Nano-SMPS

o
%O

o

=y

_90_



- AlFHRSIF e (2E 345) AAste] dAH w0l o8 Nano SMPS+
Nano-DMA (Nano Differential Mobility Analzer)®t CPC (Condensation
Particle Counter)® 7 4¥. DMAS A= JAe A7l v
A7 e ol sdel AolE o] &dte] AAEe AVIE EAH R EFde
HeE ot " ©@d= e dAAES CPCE ol&ste] dAe =+ &
ANtew BEF DMA s CPCO EAQUE  SAd  olgad
Nano-SMPSE 438t o] & E38llA 3-50 nm 7|9 oz A7|Wse}

T sk WE AEE da

- Nano-DMA

SN ot
B S S

Fig. 3.45b Neumayer 7|A]9]A Nano-SMPS
S ol &St oojrFe] AV} ¢ L W
3t #= o (Well et al., 2015)

Fig. 3.45a Nano-SMPS 7gF=
(Z*] TSI webpage)
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Met READER

Antarctic Climate Data

Background to the project
Results From The SCAR READER Project

Last updated on 13/05/2016 at 11:02

| Termperature and pressure data from the Australian Antarctic Division that is not included in Met READER can
be accessed here

Ice READER can be accessed here

* Southem Ocean READER can be accessed here

@ Monthly and annual mean surface and upper-air meteorological data

Fig. 5.1 Met READER X2 A E & o|X] https://legacy.bas.ac.uk/met/READER/
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O &= Aboa HsH7|Ae = o FH Z[AFHAAN 7= dAXedA EAs
Hglo} &Fo] ojoj2E A A= dFE 24 (Kyro et al. 2013)

2 Neumayer ¥}87]X]o| A += DMS, H-O, NHs, organic vapor, iodine oxide
o] F=ulFo sfAdAFeA WAsHE olojR e A VA= dFqFE £

(Weller et al., 2015)
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