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ABSTRACT

Environmental monitoring analysis were analyzed for the period from 1988 to 2007 near King Sejong Station. Extreme
environment structure behaviors(Marine Biology Lab.) were evaluated using monitoring sensors developed commercial sensors.
Also when installing the sensors ambient environment of the King Sejong Station, to analyze the measured data and the
comparative behavior of the structure were analyzed. As a environmental monitoring analysis result at King Sejong Station
temperature, sensors were installed to withstand about —25.6°C or less and 49.5m/s. They were needed that the height of
225.0cm or more to be installed during the installation. For several monitoring sensors used in Antarctic, temperature, snow
and strong winds were very sensitive to the atmospheric environment. Quite often a camouflage(animals and humans) would
make it necessary to provide housing for monitoring sensors. Therefore, protection system developed for these sensors were
to protect the sensors and data logger. Protection system the newly developed, is economical, easy to install even in harsh
environments. Based on the measurement result of the one year, consider electrode applicability of the protection system,
it was confirmed that the behavior of the structure is also predictable.
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Aol Aut & 4= Sl =24 FFRgo] At 715 2t
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A4 A=, A olA(cirque), W5tS(glacial lake), THFE -
Z(polygon structure), 214w o] I(inselberg), 121l 1]
SF7F AUzt Al=}l 2Al(striation) 5] & HEE o] itk

(Korea Polar Research Institute, 1988).
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A =2 7129 132TE 2004 1€ 240 H=E| Q)
ALHO6L~9Y) Bt 7122 -4.0~2.7ColH, dH2AL
£ 93t ofeeEat 1A FEo] o]FoA = AFE(12¢
229 HEhEL 10~22C ulmd] Lafstek. of A
e SR 53 9 ol T ol el e
o §44471 714 Mo Ttk 53] A27)7H 4
2= 20109 1299] A2, Fig. 19 LR ule} o] 4.8
~5.1C Aro] erB 7} velytiKorea Polar Research
Institute, 2011). 1988XE] 2007 7|7t E 2010F2] A
T2 71 A% A Aa, AS7] AA] A 25.6C

Table 1. Monthly weather data from 1988 to 2007 year at Sejong Station

year classification temperature(C) year classification temperature(C)
yearly mean —2.6 yearly mean =11
1988 yearly max. 10,4 1998 yearly max 10.2
yearly min, -19.9 yearly min, —231
yearly mean -05 yearly mean =07
1989 yearly max. 10.1 1999 yearly max 12
yearly min, -15.4 yearly min, —17.2
yearly mean -19 yearly mean -13
1990 yearly max, 8.6 2000 yearly max, 8.6
yearly min, -216 yearly min, -18.3
yearly mean -3 yearly mean -12
1991 yearly max, 89 2001 yearly max, 92
yearly min, —24.4 yearly min, -18.3
yearly mean 2.4 yearly mean -23
1992 yearly max, 1.2 2002 yearly max, 1.5
yearly min, —23.6 yearly min, —24.6
yearly mean -09 yearly mean -17
1993 yearly max 87 2003 yearly max 9.6
yearly min, —16.6 yearly min, —17.3
yearly mean -18 yearly mean -12
1994 yearly max, 9.4 2004 yearly max, 13,2
yearly min, -256 yearly min, -19.3
yearly mean 2.7 yearly mean -18
1995 yearly max, 97 2005 yearly max, 98
yearly min, -251 yearly min, -231
yearly mean =07 yearly mean =11
1996 yearly max. 89 2006 yearly max 10,5
yearly min, -153 yearly min, —21.7
yearly mean =17 yearly mean 2.9
1997 yearly max, 1 2007 yearly max, 9.7
yearly min, -21.3 yearly min, —24.2
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Fig. 2. Distribution of daily mean wind speed for 2010 year

Fig. 1. Monthly weather data for 2010 year at Sejong Station

at Sejong Station

Table 2. Distribution of daily mean wind speed and wind direction from 1988 to 2007 year at Sejong Station

year classification wind speed(m/s) and wind direction year classification wind speed(m/s) and wind direction
yearly mean 76 yearly mean 79
1988 direction NNE 1998 direction NNE
yearly max, 433 yearly max, 39.8
yearly mean 83 yearly mean 85
1989 direction N 1999 direction E
yearly max, 389 yearly max, 38.6
yearly mean 78 yearly mean 77
1990 direction NNE 2000 direction NNE
yearly max, 46.6 yearly max, 46,5
yearly mean 8 yearly mean 88
1991 direction NNE 2001 direction N
yearly max, 46.6 yearly max, 414
yearly mean 77 yearly mean 77
1992 direction - 2002 direction N
yearly max, 379 yearly max, 412
yearly mean 79 yearly mean 8.1
1993 direction N 2003 direction N
yearly max, 36.7 yearly max, 495
yearly mean 77 yearly mean 8.3
1994 direction NNE 2004 direction NNE
yearly max, 392 yearly max, 402
yearly mean 79 yearly mean 71
1995 direction E 2005 direction E
yearly max, 445 yearly max, 376
yearly mean 85 yearly mean 8
1996 direction - 2006 direction N
yearly max, 40.3 yearly max, 419
yearly mean 7.4 yearly mean 72
1997 direction E 2007 direction NW
yearly max, 351 yearly max, 401
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Bt 7.4~8.8m/s(1988d ~2007d) A o]t Korea Polar
Research Institute, 2008). H|tf] £ 49.5m/s= 2003
89 1620 BE=H Tk 201049] Ao jY 28 Ho)
F40 246~402m/s=2 7F3t vigho] A5 910, 2010
d Adole 2 53 ASel 2 o5dde &

AES} S| Btk B8] A5717E 478 20104 129
] 7, Fig. 20| Yepd e} o] YP g2 7.6mss,
SR YEEL 32.5m/s5 7] =30T) 1988 HE 20074
71 5 201081e] A7 4 @3 42 23 A
271 430 A] 49,55 ] Sl A2 4 9SS A

2715 AAlsof k.
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Research Institute, 2008). 2003 2 2549 61.7mm=
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o} 89% A= wi- =St H=9] Ae- ERER <l

o4 Yg= Lo] 3} 3Lo|| A=xE|= FHAlo| vhAgs)
=g E8AERZ Qlst A4 Ax7} 2002¢ 99Y 225.0cm
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2 7P 37 WA th(Korea Polar Research Institute,
2008). Fig. 3-= A57|7F AXH 201039} 72 et
W Slek AS717E A8 1299 4%, 9 Ak 44w
2 4.5mm=E UERTth £3] 2010W ol 743t vt =
Heprl FHlEs A= Table 49F o] v
13] o4} WAshl o, 2A%/H2 118 9cm=E LyERGTY.
whebA 225.00m FAo] tfujate] AZ7] A7 Al Hz
225.0cm o]40] feolo] A%71% AR & Ao T
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Fig. 3. Distribution of the rainfall for 2010 year at Sejong
Station

Table 3. Distribution of the rainfall from 1988 to 2007 year at Sejong Station

year classification rainfall(mm) year classification rainfall(mm)

early sum, 150.3 early sum, 4681
1988 yeary 1998 yeary

daily max, 285 daily max, 311

early sum, 3349 early sum, 503.5
1989 yeary 1999 yeary

daily max, 617 daily max, 256

yearly sum, 362.7 yearly sum, 4972
1990 - 2000 -

daily max, 25 daily max, 279

early sum 5371 early sum 639.1
1901 yearly . . 2001 yearly . .

daily max 30.7 daily max 22

early sum, 229.4 early sum, 544 3
1992 yeery 2002 yeery

daily max, 258 daily max, 20.8

early sum, 5715 early sum, 588.8
1993 yeery 2003 yeery

daily max, 238 daily max, 59

early sum, 3295 early sum, 574.6
1994 yeery 2004 yeery

daily max, 18.4 daily max, 387

early sum, 779.8 early sum, 5972
1995 yeery 2005 yeary

daily max, 552 daily max, 341

early sum, 670.5 early sum, 4164
1996 yeery 2006 yeary

daily max, 382 daily max, 47.6

early sum, 3973 early sum, 378.4
1997 yeery 2007 yeery

daily max, 22.4 daily max, 353
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Table 4. Distribution of the blizzard for 2010 year at Sejong Station

daily maximum wind speed and snowfall
classification daily occurrence duration
highest wind speed(") snowfall(cm)

jan, 2 09:00 N 332 7.0

feb. 5 55:50 ESE 339 547

mar. 4 67:50 ESE 314 17.0

apr. 8 96:50 E 36.6 10.6

may. 1 10:50 N 414 46

2010 yr jun, 5 54:00 N 36.3 259

jul, 9 97:40 NNE 389 52.1

aug. 7 87:10 ENE 394 98.3

sep. 5 68:10 NE 29.3 118.9

oct, 4 30:40 ENE 37.2 957

nov, 0 - NE 311 17.4

dec. 2 03:00 SE 325 58

Table 5. Specifications for measuring instrument
classification type of sensor range accuracy operating temperature measurement
vibrating wire strain gauge | vibrating—wire strain gauge 3,000ustrain 0.1% FSR —20 ~ 80T deformation
strain gauge weldable capsulated gauge 5000ustrain - -196~800TC deformation
tiltmeter MEMS type +0.025% F.S —-40 ~85TC tilt

crackmeter electric type 10mm +0.046% F.S - deformation
thermometer K type -50~50T - -50~50C temperature
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Fig. 8. Datalogger and battery system
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