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Moisture Transport Observed by Water Vapor Isotopes in the Vicinity of
Coastal Area, Incheon, Korea

Jeonghoon Lee!*, Heejin Choi?, Jinman Oh?, Un-Sung Na?, Hoje Kwak* and Soon Do Hur?

"Department of Science Education, Ewha Womans University, Seoul 120-750, Korea
2Korea Polar Research Institute, Incheon 406-840, Korea

3KNJ Engineering, Inc., Uiwang 437-820, Korea

*Department of Ocean Sciences, Inha University, Incheon 402-751, Korea

Water vapor isotopes can be excellent tools for understanding complex mechanisms in the water cycle and atmo-
spheric hydrological cycle and they can be applied to various fields of paleoclimatology, atmospheric science,
hydrogeology, oceanography, and ecohydrology. Thus, studies of global or local transport of water vapor may be
able to provide a very useful clue to better understand the movements of water and energy in the atmosphere,
hydrosphere and biosphere. In this study, the isotopic compositions of water vapor have been observed for mois-
ture transport during the passage of Typhoon Bolaven at Korea Polar Research Institute (KOPRI), Incheon, in the
western part of Korea, from August 27 to August 29, 2012. In the clear sky, the isotopic compositions of water
vapor at KOPRI exhibited relatively higher isotopic ratios, which were near isotopic equilibrium with sea surface
water (8'%0=-14%o). On the other hand, a largely depleted isotopic ratios in surface water vapor were observed in
association with the passage of Typhoon Bolaven (approximately 10%o depleted compared to the clear sky). The
fact that the isotopic minima in water vapor are encountered during the onset period of the Typhoon Bolaven with
increases of relative humidity, which is consistent with, so called, “the amount effect”.

Key words : stable water isotopes, transport of water vapor, the Typhoon Bolaven
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340 oPRE - A - Q0% -

.M 8
EoFg =914 (stable water isotopes)= =9 3t
(water cycle)ys olalste dl Bzl HAZ F9Y
A g 7171 B vEe] tekst At
FoJX 3 chlannone et al, 2010; Lee et
al, 2010; Lee et al, 2013). 53] ZwAiHevapo-
transpiration), -§23¢] &% (snowmelt infiltration), 7]
A FE@unoff) 2 w7l FEE Aol EH
(recycling)s E¢] <87 AH=o] Fio] A2 T
AE=Ho R olFEE FFE olslsle v EFdES
A4 Ae HolthLee er al, 2010). T3 W3,
A 2 U dolEl 22 AR A 2K paleo-
proxy)E °l&3ste] 7|TE Asb] fsixe dA
o] 7 B 7] R ELAATTL daE o) st
), ol2f gt FAAXARZE @S] 71 ofm g
FEAl] A= A Lotof ghrk(Dansgaard, 1964; Lee
et al, 2013). w2bA,
(precipitation)?] o] 74§ 2 -?571 (water vapor)
QY ES1 DA} ofE AAIE 2l FARAIRE
£ olgste] WS ¥ u3ES ks o 8%
W7 g Aol
7 2 7ot dAle Ad 2 Adze A
F3ale] 2 delx Uthi(Dansgaard, 1964; Lee
al, 2002). 53] A=A H FAHA EA|
}Fo-o LeAAE o] f3le] HEke] A=A 2 A

Bl o]

2% (temperature) v 7%

ol @
ljrt

o] 255 AT & JrhREEH). I, A9)eA]
M= AR 7392t 9o Famount)#e] JHAIE
olgsle] At 4 9 A et ARHE J|FE &
L = UHEFEHA) (Lee et al, 2008). 73524
FNARe] B FALAHNTFAAEALIN £F3ke

GNIP (Global Network of Isotopes in Precipitation)
ARE B3] ANAH BSEANLEES AT

g g Aok Avde 2y 757 F994(water
vapor isotopes)?] 7= 1990t Folbel] o2 &
A 719k o] FARE B AEAGAN 5717

Tl o8l iR AU olsIF S W
U7l HsliA A=l AlFsdthLawrence and
Gedzelman, 1996). ZeiL} A|EA1F 3} B4l ojs &
o2 Qe W& A7} o]FoiX|A] rrt FH2ol| o
2] oA S o838t AR EAWES AT
AAFAN 571 FAYAEE & (retrieval)she &

FEFS] LR °]o}°4 T57) SYAE ol g A
T7F &3 XY JrthGupta et al, 2009;

Iannone et al, 2010; Worden et al, 2011; Lee et
al, 2013).

°}Z45ﬂ°‘l%i—ﬁv—t§3}%(stable isotopic fractlonatlon)
o2 IF FE7EHYAE A R oF
AR #s ATE FPY = ArkLawrence and
Gedzelman, 1996; Lee et al, 2011; Lee et al, 2013).
tEZAl o2, Lawrence and Gedzelman (1995)%=
g A 7Istel BHE w A9 2 £ AEAE
ZA3lo] FdE9eA ] WES BUSISit) g A

FAAFRNA AF9der AEd 54 1= &
F7150940 AEAHES 712 At THdLst
Hlaste] o] ApAd¥e} vhE Ayt Halso] Stk
(Lee et al, 2013). whA, el X3k F91EA]
oJollN EQPE A HEo] Ao HE=
e WS Bol 3L o] ol ik A7t Ba
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%22 g% 7Pl (Bolaven)®] Hit=s F3JE 717H
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Aol ge] olF, 53] HF 2 oMIER
M +F71H 4%9—]1+7} %A WslslEA] olsfst
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2. NEAE o M

2 AFe F71EHLEFA7)717E AAEHY e

—:%X] A4 (Korea Polar Research Institute, KOPRI)
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Fig. 1. Map of sampling location.
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Fig. 2. Commercial laser spectrometer (CRDS from Picarro)
used in this study.

A A5 A N B9 HHo 2 A7E 7
Atk dlo1#8-4%(a cavity ringdown spectrometer,
CRDS, httpy/www.picarro.com)s ©|-&3l 7]A¢] &
FEAER IHAHE o8 o2 Y= A T
AALAZFREA7E dABks FAOItHGupta et al,
2009; Tannone et al, 2010). 343 =39 g9
2e =4 Yu(cavity)oll FARE F 2ol =2 Ay
Sl = W79 BEXAEL] ol vlElstd 57 9
2gEE A7 4 she dolnh WA, A3 &
TEAS VAIgsl ARAS v 2 b3l b7
2HE F5718 ZAVIRE FYste] 9948 £
25199 tHHg. 3). EEEA2E AR 7| FTAEA)P]
A AlFshs VSMOW2(AA 2 59947k 0%,
0%o0), SLAP(-55.50%0, -427.5%0) % GISP(-24.76%o,
-189.5%0)2 AFE3IATE ZF A8 18 FUIRE 6
32 A3t Al A7 = o]d Al5e] HRe &3
(memory effect)ys It} A3} gk A=Al Al
th A& 53] A% ¥FEFS olgsle] B3 7

Fig. 4. The passage of Typhoon Bolaven and image of
MODIS.
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Fig. 3. Accessories to measure water vapor isotopes.
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Fig. 5. A linear regression line between 8D and 8'%0. The
line is almost identical to the GMWL (8D=8'%0+10).
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>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [612.000 792.000]
>> setpagedevice


