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Abstract : The Antarctic Peninsula is important in terms of global warming research due to pronounced
increase of air temperature over the last century. The first eddy covariance system was established at King
Sgjong Station located in the northern region of the Antarctic Peninsulain December of 2002 and has been
operated over one year. Here, we anayze turbulent characteristics to determine quality control criteria for
turbulent sensible heat flux data as well as to diagnose the possibility of long term eddy covariance
measurement under extreme weather conditions of the Antarctic Peninsula. We aso report the preliminary
result on sensible heat flux. Based on the analyses on turbulent characteristics such as integral turbulence
characteristics of vertica velocity (w) and heat (T), stationarity test and investigation of correlation
coefficient, they follow the Monin-Obukhov similarity and eddy covariance flux data were reliable. ~47%
of totd retrieved sensible heat flux data could be used for further analysis. Daytime averaged sensible heat
flux showed a pronounced seasona variation, with a maximum of up to 300 Wm™ in summer. In
conclusion, continuous and long-term eddy covariance measurement may be possible at the study site and
the land surface may influence the atmosphere significantly through heat transport in summer.

Key words : = %% (the Antarctic Peninsula), A% 7] %] (King Sejong Station), ollt] F-&4H(eddy
covariance), I+ dE S22 (turbulent sensdible heat flux)
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Table 1. Example of retrieved raw data. From left, time, three wind components (u, v and w in ms?, temperature
measured by sonic anemomter (Ts in DegC), diagnostic (dimensionless), CO, density (co2 in mgm=), H,0
density (h2o0 in gm™), pressure (P in kPa).

“TOA5", “1139”, “CR5000", “1139", “1.4.03", “CPU:ANTARC~2.CR5", “30877", “ts_data’
“TIMESTAMP”, “Ux”, “Uy”, “Uz", “Ts’, “diag_csat”, “co2”, “h20”", “press’

“TS, “m/s’, “m/s’, “m/s’, “C”, “unitless’, “mg/(m?)”, “gl(m°)”, “kPa’

**,tSmp, “Smp”, “Smp”, “ Smp’, “Smp”, “Smp”, * Smp’, * Smp”

“2003-12-24 11:27:44.75", 2.94, 5.809, —0.56925, —1.46593, 0, 55.538, —0.322087, 98.6341
“2003-12-24 11:27:44.8", 2.74525, 6.00225, —0.5925, —1.46262, 0, 116.45, 1.02888, 98.599
“2003-12-24 11:27:44.85", 3.16375, 6.49075, —0.70225, —1.45605, 0, 116.243, 0.897377, 98.6341
“2003-12-24 11:27:44.9", 3.0275, 6.0665, —0.409, —1.46754, 0, 104.085, 0.703088, 98.6341
“2003-12-24 11:27:44.95", 3.16075, 5.881, —0.17675, —1.49057, 0, 104.992, 0.806402, 98.6341
“2003-12-24 11:27:45", 2.882, 5.9835, —0.187, —1.4429, 0, 101.718, 0.528431, 98.6954
“2003-12-24 11:27:45.05", 3.017, 5.791, —0.17975, —1.43301, 0, 98.8702, 0.648156, 98.599
“2003-12-24 11:27:45.1", 3.3325, 5.77675, —0.5945, —1.50212, 0, 95.3923, 0.517086, 98.599
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Table 2. Eddy covariance raw data retrieved from December 2002 to February 2004. From left, serial number of CD
backuped at the ste, Year, Folder name in the CDs, File name after converted from binary type into ASCII
type using PC9000, the capacity of the ASCII file and the data retrieved period. Data format is also given.

cD Binary Ascii . .
number Year (rI]:;JrIT?:)r (File name) Capacity Period
u(m/s), v(m/s), w(m/s), Ts(DegC), diag(unitless), CO,(mg/m°), g(g/m°)
1216 SJ RAW_02_1216 01.DAT 18MB 02.12.15 1245-02.12.15 1615
1 1217 SJ RAW_02_1217 01.DAT 406MB 02.12.15 1355-02.12.18 1357
1218 SJ RAW_02_1218 01.DAT 1.3GB 02.12.18 1626-02.12.27 1548
2002 u(m/s), v(m/s), w(m/s), Ts(DegC), diag(unitless), COx(mg/m®), q(o/m?), P(kPa)

5 1227 SJ RAW_02_1227 02.DAT 302MB 02.12.27 1548-02.12.29 1953
1229 SJ RAW_02_1229 02.DAT 1.4GB 02.12.29 2257-03.01.08 1214
3 0108 SJ RAW_03 0108 _03.DAT 2.1GB 03.01.08 1214-03.01.23 1139
4 0123 SJ RAW_03 0123 04.DAT 1.7GB 03.01.23 1139-03.02.04 1344
5 0204 SJ RAW_03 0204 05.DAT 1.7GB 03.02.04 1344-03.02.16 1409
6 0216 SJ RAW_03 0216_06.DAT 2.1GB 03.02.16 1409-03.03.03 0951
7 0303 SJ RAW_03_0303_07.DAT 1.9GB 03.03.03 0951-03.03.16 1340
8 0316 SJ RAW_03_0316_08.DAT 2.4GB 03.03.16 1340-03.04.01 1358
9 0401 SJ RAW_03 0401_09.DAT 2.2GB 03.04.01 1358-03.04.16 0912
10 0416 SJ RAW_03_0416_10.DAT 2.2GB 03.04.16 0912-03.05.01 1342
1 0501 SJ RAW_03 0501 11.DAT 2.2GB 03.05.01 1342-03.05.16 1137
12 0516 SJ RAW_03_0516_12.DAT 2.3GB 03.05.16 1137-03.06.01 1130
13 0601 SJ RAW_03 0601_13.DAT 2.0GB 03.06.01 1130-03.06.15 1127
14 0615 SJ RAW_03_0615 14.DAT 2.3GB 03.06.15 1127-03.07.01 0918
15 0701 SJ RAW_03_0701_15.DAT 2.2GB 03.07.01 0918-03.07.16 1411
16 2003 0716 SJ RAW_03 0716_16.DAT 2.3GB 03.07.16 1411-03.08.01 0915
17 0801 SJ RAW_03 0801_17.DAT 2.2GB 03.08.01 0915-03.08.16 0921
18 0816 SJ RAW_03 0816_18.DAT 2.4GB 03.08.16 0921-03.09.01 0921
19 0901 SJ RAW_03_0901_19.DAT 2.2GB 03.09.01 0921-03.09.16 0931
20 0916 SJ RAW_03_0916_20.DAT 2.2GB 03.09.16 0931-03.10.01 0916
21 1001 SJ_ RAW_03 1001 21.DAT 2.2GB 03.10.01 0916-03.10.16 0911
22 1016 SJ RAW_03_1016_22.DAT 2.4GB 03.10.16 0911-03.11.01 0919
23 1101 SJ RAW_03 1101 23.DAT 2.1GB 03.11.01 0917-03.11.16 0924
24 1116 SJ RAW_03 1116 24.DAT 1.7GB 03.11.16 0924-03.11.28 0722
25 1201 SJ RAW_03_1201 25.DAT 980MB 03.12.02 1439-03.12.09 1321
25 1209 SJ_ RAW_03_1209 25.DAT 780MB 03.12.09 1321-03.12.15 0815
%6 1215 SJ RAW_03 1215 26.DAT 1.2GB 03.12.15 0815-03.12.24 1203
1215 SJ RAW_03 1215 2B.DAT 6MB 03.12.24 1127-03.12.24 1226
27 1224 SJ RAW_03_1224 27.DAT 1.3GB 03.12.24 1226-04.01.02 0746
28 0102 SJ RAW_04_0102_28.DAT 2.0GB 04.01.02 0750-04.01.16 0830
29 2004 0116 SJ RAW_04_0116 29.DAT 2.5GB 04.01.16 0958-04.02.02 0824
30 0202 SJ_ RAW_04_0202_30.DAT 2.1GB 04.02.02 0824-04.02.16 0854
31 0216 SJ RAW_04 0216 _31.DAT 2.2GB 04.02.16 0854-04.03.02 1354
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Table 3. Determined empirical constants of integral
turbulence characterigtics of w with wind direc-
tion at King Sgong flux station. The form of
a,(1+by|z/L|) for unstable stability and a,(1+
b,|z/L|) for stable stability are fitted to mea-
surements, respectively.
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Fig. 5. Integral turbulence characteristics of w at the range of 90-150°. Dashed line (unstable stability) and solid line
(stable gability) are the fitted functions determined at this study.
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Fig. 6. The integral turbulence characteristics of T under
free convection limit (—zZL > 0.2). Sensible heat
flux with > 30Wm™ was used.
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Fig. 7. The seasonal variation of daytime-averaged NR
for wT' at King Sejong Station. Error bars indi-
cate standard error of estimate.
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Fig. 8. Correlation coefficients for w and T when absolute value of sensible heat flux is larger than 30 Wm™. For
unstable stability, short dashed line is the formulation presented by Choi et al. (2004). In case of stable sta-
bility, dotted line is given by Kaimal and Finnigan (1994).



Surface Flux Measurements at King Sejong Station in West Antarctica

461

Table 4. Quality control criteria and the availability of
sensible heat flux.

Availability of sensible

Quality control criteria heat flux (%)

Spikes removal 69
Coordinate rotation 68
Wind speed > 1.5 ms™ 64
70° < Wind direction < 360° 55
uw <0 54
ITC of w < 30% 51
NRforw'T <3 47

80

60 -

40 4

Fraction of quality data of H (%)

DEC-02 Mar-03 Jun-03

Month

Fig. 9. The distribution of fraction of quality data of
sensible heat flux with month.
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