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Surface Flux Measurements at King Sejong Station in West
Antarctica: II. Turbulent exchanges of sensible heat and
latent heat in the austral summer of 2002-2003

Taejin Choi* - Bang Yong Lee* - Hee-Choon Lee** - Seong-Joong Kim* - Sungmin Hong*

*Korea Polar Research Institute, KORDI, Korea
**Forecast Research Lab., Meteorological Research Institute, Korea

ABSTRACT Turbulent fluxes of sensible heat and latent heat were analyzed at King Sejong station in the austral
summer of 2002 (December) and 2003 (January and February). Monthly mean air temperatures of
January and February (2.2°C) were similar to those averaged over 1988 to 2001. Precipitation was
less in January and greater in February than those averaged over last 14 years. In December of 2002
and January, there was precipitation primarily when easterly wind blew usually. The frequency of snowfall
was equal to or larger than that of rainfall. In the mean while, precipitation primarily in forms of
rainfall occurred with westerly wind in February. In addition, while for easterly wind, temperature and
humidity was low, temperature and humidity were high in case of westerly wind. Based on flux footprint,
measured flux mainly came from within 300 m with maximum of 40 m upwind, indicating the insignificant
role of the sea around the study site. Half-hourly downward short wave radiation amounted up to
~ 1000 Wm™ and net radiation ranged from -50 to 600 Wm™. Half-hourly sensible heat flux was
positive at daytime with maximum of ~ 400 Wm?, except the 27th and 28th in February of 2003
when it was negative all day despite of positive net radiation at short daytime. Latent heat flux was
positive with maximum of ~ 130 Wm™. Depending on wind direction, the partitioning of net radiation
into the sum of sensible heat flux and latent heat flux was larger than 0.8, indicating the strong source
of the land surface for the atmospheric heating. The daytime averaged Bowen ratio (=sensible heat
flux /latent heat flux) was significantly greater than 1, indicating that sensible heat flux was the main
source to heat the atmosphere over the site.

Key words King Sejong Station, eddy covariance, sensible heat flux, latent heat flux
1.NE (Baldocchi et al. 2001). ‘F=ojlA2] A& o =] L 2=

Bo| mEhe, B wo] oF 98% 7L thd Az deom
AR ZFE AT} 7] k0] Ageh(e], RISt Polgirks XojH B4y o] o] AT 2 u)

T8, oislekAh 5o 5o wEke 7|4, 7%, 5 43 (drainage wind) ¥ 2T #3(mass balance)z}
i A Sl lf- T3 gL et o2 U3f o T o] o]Ro]#] grk(Bintanja ef al. 1997; Reijmer
&It A G A9 U E & ZYAE BSL and Oerlemans 2002; Van As et al. 2005). &, A"
1 HA asl7] e A7} o] Fo| R ik (surface) 2] 73t BAF W Zhe 2| FZ(surface layer) Ui
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7oA Ao 2 FHY o5 doA ANEF ¥
715 $AA7|aL, S4E A5 F717F BAR] Wk
O 2 olFste] ARt vieF2S WARITE. 2L vileE
2 Ao B Q= w2 A Elishs AF 73l B
g wAt 3T o] e AW AL At
(ablation)®] F&S u] A}

WS RO BA] siok I FH 0 4SS AlE Al
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A S Gkt o Fdof] Ao Eubal A 4go] FEg
A 5 W52 A AEiet 9] a2tk ' ihes
opd= HAZF A|the 9lem, AZof= Bellingshausen
3, FZoll= Weddell 37} it} HE=9] 2|4oA=
Bellingshausen 3| 9] Btg -4 A 7|t 02 13] H-A]
< AE wHstal 53t vhgo], Weddell 9] 5%
of A2 A7Ige= s 3+ FEFo] WAt
(Martianov and Rakusa-Suszczewski 1989; King et
al. 2003). A|F 4 EQ} o o] JHo| thE HiEE=R
QAsf W= o] Aot} FalhS 2 EAolE Helth
S e Ve A9 AR At AA= B o 2133
7 7V 2A Aoz Q= 2| ke shfolct. o
2, ¥4 2|¥(Faraday, Bellingshausen, Esperanza
12]31 Orcadas 7| X))o A 2] 235H=1962-2001 7|
7] 2F 0.3-0.4°C/ decade?] 7]-& Z71-8 Helth. 1
23 olejet LU Ba] ks ARAejolAE
7880l 773 FRA oA 7HEHo] mek Foia)
Al YePdth(Lee et al. 2002). o] Tt Y102 tjj7]
S0 W, wictol 4 g0l A sk WA fef 3}
A J2)3 24 7)A BTk Qe A sl ot
Ao 7% wgol Fas oz ANHL ot
(Vaughan et al. 2001, King et al. 2003). 3FA|2F 71 ¢
91 LS o) Lo L TE 7|2 A} o] o] 2]
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2 METIROINS| KB S2A B 1. 2002—2003E L 012 7|7t0] ut 5710 L2 wmst
Ao g A=y A7 EYHAE 7 HdE A [ ——_ e —— i
& A7 Fg o). EA WA (footprint) T, 4 (el "‘ 'ﬂfi‘fﬁ” 4
& AxH EAste 74 (F2)dY a7t 15
20 gt 7| o] A=E Yepdct wetbs HESE il
Eis TS TR E WA TR 7 A -
oo, okt o] AT 4= Uk (Schmid 1997) =
Lie &7 -
F(ana Zm) = e L
oxT o0 1 by 5
[* [0y z=z0) S yza=z0) dudy, D ff
R l (Weddell Sea)
] (. —

A71A F(O, 0, zw)= A2 RE 2] 5 0] (zm) ol A
WEH 94 282, Qv y, z20)= TASF AEHEY
019 A (xy)ol X TH B, zo = AZZ] Ao],
fx, Y, zm - z0) & BF £0| 20 A Q] A YAH T
Fro|th. qhef ¥So] Abga} 2 Lol A o] R x|
A A1 A(d) 7t L= ook 54 z,, thAO 2, - d7F ARE-
Sojof gt Zea WA F A 1) o) At
sgale) sala), 2) Bk B4 BAL 3) 2 ol =
Al (Foken and Leclerc 2004) ]| A3} 4T 4= L
o}, o] AFAAE o] F-2Hb WAl e) Shashe 2A
Z A TYR] 2P (FSAM, flux source area model-
ing)& ©]-834thiSchmid 1997; http://www.in-
diana.edu/ ~climate/SAM/SAM FSAM.html).
FSAMS| Q18] ¥4== zu/2y, O, /s, Zn/LO|T}. 7)Ao,
o} 12 Z+zy é,‘-U# ut(v) 2] & #H2}e} Obukhov Z
ololc. FSAMT} 912] W48 ol galo] Y=g Zej
ofl 90% 7Nelahs 4% WAL B} Stk 2 FaF

o whe} Thas SHARE of7) A Faol ST U Bt
2k A8
e

@5 AIE7 1A= E= W25 E oF 100kmEZo] 9
L HEAE 2R JRAY ] HHE W  E S
o AskL ckFig 1). ARAME] YAmoRL
Bellingshausen 37}, ‘&&%& 92+ Weddell 7} 3L
o} AlE71A] £ 10~30 cm 2719] 33 22 &5
o] EOFS B glch & F¥ % 5 Afolo] Hol Eoe
A Ty

Fob X]9]F (lichens)®} AEjF(bryophytes)7}k
A48kl Qtt. o] - Usnea fasciata-HimantormiaZ} -

Fig. 1 The locations of South Shetland Islands including King
George Island, Bellingshausen sea and Weddell sea.
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ZA(CSAT3, Campbellsci Inc.)} 17
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At

A= AR 71E
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B 5(2004)f ZHAJ8] L} it 3‘4Eﬂ;ﬂ 5(2004)°]
M E40] 15 m/sQl ARES EHo] 2L 822 4
st 22y o] dtollM= XH_EH T =°17] 4
3] £40] 1.0 - 1.5 m/s9] A2 E AMEaIYLh o] 24
o] ¢sl= o] T WAl sl A€ H FE F229
HEo| SEALe] HE & Ax|sto] Bigsitt & = Q)
=8

HE Y929 A5, A 71A 2712 S8
371 T=E AL WS 2=A(HMP45C) 2} v astod,
A grol obd 1 WEo] vt AL ARE Hile

27& F7FsHH &MH 7IA 2712 B5E T
7] ¥ /ST AR BE2E £27] = HT oF 05
mgm’ 3 29kt

A& Hhs 2EAls BA Azt HaE A3 o
ol AR H &&= A7E o] &R, =9 7
2 o] FAFA 0] 7ho] A2 E|= Bl E 7} ol 20024 12
Yol| MA)H &/ S5 EA(HMP45C) 28 22 AL

StAT.

3 24

o A

i

AR 7Rk oA o] HEHE AT HAF 54
228 A} =5} 3Pk} B A ALSFTHI R A B SRR T E A
AR o ATk et Bt B Ee,
A BYs a93 2o Belao Eo et
oF. wheb ol x| ofe] AER 717k ol 4| wE
2 ols3k] 1A BAL SAlel et ke 7]
o2 THT ¥ EY SEANE Mg Agolit i
o= gYolgl Qi A9 Aesu sk vt B
(%, A Aol 3] Y=, ofzre] Ak Al
9l s gt BAL (5, A T2ARe] ofs) A4k Fig.

—

102 Rl

2520034 197 29 9 Ho) 9 H 513 dhu} &
A} BAMe] o MBS UrERR Zolch 199 d A
315F thal 2= > 1000 Wm?¢l whof 292 o 2
o) 313 Tt BAN= ~ 700 Wm? ]9l 199] 9 2|
O] £EAR= ~700 Wm*7k2] 7151901, 299 9
FEAR ~400 Wm” o]9ih. B o2 199] 8
A= 25 ~ 315 Wm'™” 0]¢].2.1, 04:30 ~20:00 (LST)9]]
F2l ghol ATk HhHol 299 #BAN: 1 A7]E 23
~ 154 Wm” o]H, == A7} %F2] Zh9l AJ7H2: 06:00 ~
1900 (LST)& Zrolg.on, 199 vla] 37k &=A
Zart Estgn. AAZ oz 299 313 gl 2A}
o} B ANe] F7]=199] °9F2/39] 2ot
B 7|71 5eke] A Bt 513F vhut Baje} TEAH
-2 Fig. 39 Uehiglch. 4 B 2]
AdEo s 2, o)A AE7IA} 1= xiwoﬂ
QA 3tod, WIHATt 7|22 Bt 74 @AFo] A5t
sl 3 go| @y yjizolch. U P 513 thyl B
AR} S EARE TYURE E3g ga FA1S Holu, 2

1200 -

Jan-03
1000
800
«
€
< 600
o
o
T 400
o
o
x
200 4
04
-200
1200
—&—— Max. RSDN
O Max. Rn
1000 - Feb-03 ——-w-—- Mean RSDN
— = Mean Rn
800
'
£
< 600 -
c
k=]
& 400
3
i
200 4
04

-200

Fig. 2 The diurnal variations of monthly maximum and averaged
downward short radiation (Rsdn) and net radiation (Rn) for
January in 2003 (top) and for February in 2003 (bottom).
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Fig. 3 The variations of daily averaged downward short wave
radiation(RSDN) and net radiation(Rn) from Dec. 16,2002 to
Feb. 28, 2003.
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Fig. 4 The variations of precipitation and its corresponding wind
direction.
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Fig. 5 The variations of daily averaged air temperature and va-
por pressure with main wind direction for the analysis period.
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Fig. 8 The variations of the ratios of latent heat flux (LE), sensible heat flux (H) and LE+H to net radiation (Rn) with Rn > 100 Wm”

in January (left) and February (right).
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