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Stable Isotopic Variation of Precipitation in Pohang, Korea

Kwang-Sik Lee* and Jae-Il Chung**

ABSTRACT : In this paper an attempt is made to explain some of the factors controlling oxygen and hydrogen isotopic
variations of precipitation in Pohang by analysing the IAEA data (1961~1976) through statistical correlations and trend
observations. During this period, the values of §"°0 and D varied widely from -17.80 to +0.07 % and from -131.9 to
+7.7%, respectively, and fall along a local meteoric water line defined by dD=(8.05+0.32) §'*0+(12.72+2.44) (n=108,
¥'=0.86). The 80 and 8D values of the precipitation appear to be little dependent on temperature. Although the
amount effect is clearly shown in summer precipitation of 1963 and 1965, the isotopic composition of summer pre-
cipitation seems not to be greatly dependent on the amount of precipitation.
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1A €ct (Kumar ef al., 1982;
Cortes, Farvolden, 1989). oJ® X gelA x| H 49} x|}
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WMO2 7 A3 A-HL 650 151 R -M Alze}
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o] 1963~196413) Hth 220 A Aol o] 2T} o] X )3
21go] zhago] 19923 IAEA U7+ B3iAfel] ojaiy
7570 AR BHYA AEE et sit) (TAEA,
1992). ©]213 IAEA/WMO A& e AA ofg] oA
SR 717 R E A5o)7] Wi, A3 FRe Fd
A BEA A3 AAFoz o1 Utk $e] Ute]
T3 JAEA/WMOS 7 3 Ao et £3
= 19613 5E 19763714 TAEA/WMO 7= 74
Pol g9slo] gton, Dl 5] ithg} 4 FY
A 28 9 AESA CH) AR E sl gt 98
2 2550 7l AT ol Az $ Ukt
o BHd4a AEF /MY 29 V2 59 AEE As
olth, FuielAe 1 Bt A BHYA: A &
3] o] FojA]A] eg3ky] Wl o]2lF A7} Aol o] &
2| 289}, o] =Fo|aE IAEA/WMO7F -2 uet

& A4 e

Atz siA

IAEA/WMO 7 AH A3 shiela 2 vet
g W 1961~1976\d el EALL A7 (A
108 Atz 9} 242 116 A47)9] W8t AP & Fetsla
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AT (method of least squares)2 2 3|AENS 4
A, 94 Aol TS FE AQAEE gty
t} (IAEA, 1969, 1970, 1971, 1973, 1975, 1979, 1983).
IAEA/WMO°IA AAtg g gL AY 4 287} o}
Uz 49z AT F A5 5994 Aselth B
o} A7} T (Sya=yearly weighted average)< (1) 2]
< o] gt Fart.

Swa=ZP0/ZP; 0))

Q714 P 974l §E THYL 2ol
SAHAA =Y vz

1961~19761d B X3 x| o] Y23, 9HA7)L,
7o) Aad 4 Y94 24 Fig 19 vehid.
1968~1972dll = IAEA/WMOSIA Egol A3 5 A4t
32 2ach €45 %E 1~479 mmE #3l Zo] v $
A}, o] 7]zt WA o] A7 738~1469 mm
(B 1106 mm) °IREH], d5H o] JFH

o34 - HAY

AgHo] AL F7|HQ WEE Hrh. 49¥ErR
1~299) 743 Yo 7~89el] 71 & F7]A< W3
A pojzol, 4HFAA712E 0.3C, €HTH 17
26.2°C, 231 9H 7] L& 13.2+0.5°Colth

o] 717t Fol WA 4o € 34 FHYLE 24
-17.80~+0.07%, 22132 T4 94 2L -13L
+7.7%2 ¢ A3l A AEEage Ak 94
& ZAo] 946~-7.03%, 13T F4 FALE FAo]
-66.1~-32.8% WA Wgsided, €8 shda &
BET} 5} Zo] YA Fo). ¥ o] Atre A4 B
U4 z24e (2) Hoz FHYEH ol Crag (1961)
o] &34 §D=88"0+1034 v ¢ SAHslth (Fig. 2).
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3D =(8.05+0.32) 8"°0+(12.72+2.44)
(¥=0.86, n=108) (2)
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-7.21% 283 ¢ FHY9LE 45.3%0lch 281 7
& AFE o431 JIFHAHRE T AL THL
AE -1.78%°11 & FHYELE -51.0%°lth ] 7HF
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Fig. 1. Seasonal variations of total monthly amount of precipitation (A), monthly average air temperature (B), and oxygen and
hydrogen isotopic composition of precipitation (C and D) in Pohang.
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Bg (-7.78%, -51.0%)2 1 Tt $2 vt 2349
2)ehpoll A Aozl A BHLAE 24 (Y -11~-5%)%
Fih FH9AE 24 (F -75~-35%)9] Haad vl¢
AR} (Kim, Nakai, 1981; 278, 4452, 1988; )%
A, ud g 2g8). o] A £ vt -5 Aot
el Aaol £a UYL 2AS TR whdsta gl

o] &3 279 F7} W2 §~10/2 vl 7] WL
Uehte @4olth olF 29 ZFelA &2 Aol &3
FAeA 74 o] Blojdth o] AR o] 8
Ag7k g vt oplel, 24 4% VY A= (-2.20,
-22.9%)7t €BFHRD e 2% 02 st HFHA

oz gt o AgE AE AH HH Fo T
A4S A AAAY B BA9A B4 AT 24
FeAdol QAIRE, IAEA B o] o]2{ & Algtol
o] §17] W&ol B73l7] 2zttt 48 el
< RSP AL dAFHE 71871 Y A
=t} UojA] AHEE Fxol Ak tha AR
A ZA HelA e 718718 2ot
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o} (Dansgaard,
1964; Yurtsever, Gat, 1981; Martinelli ef al., 1996). X

Table 1. 8D-8"°0 relationship of Pohang precipitation in
months (1961~1967, 1973~1976).

FA9L

Relationshi Correlation  Number of

Month elationship coef. () points (n)
1 3D=7.068"°0+11.00 0.89 8
2 8D=3.986"0-7.41 Q.59 8
3 3D=6.465""0+6.66 0.84 9
4 8D=7.728"0+10.38 0.69 9
5 8D=7.665"°0+5.64 0.96 10
6 8D=7.885"0+11.30 0.93 8
7 8D=6.718"0-5.59 0.79 10
8 dD=7.245"0+2.03 0.95 10
9 8D=10.348"'0+26.92 0.88 9
10 8D=7.078"0+3.37 0.84 9
11 3D=10.085"°0+27.06 0.87 9
12 3D=8.058"°0+21.05 0.83 9
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ol W 727k Agealel REZH] o3t dgE &
ShEAE Loty Hste, Z4#Fe]l 30 mm LA B-F-
2} 30 mm ©]43Q A$2 FEI AARY syt 2
F&Fo] 30mm " A5E (3) Ao, aga 30
mm o438 ZFe (4) ez FAFEd, 71N} Y
¥ ¥ 3jo|7} glok. ol o] YA A4 hiE
& BF Ao REZUS W2 AA gokon 7de] &
& Yehle d gol A Wslelx] gska-g 2A g
4% 30 mm "% 4] 714717} 86} oha 2 A
A 857 27) dEd 7hsAdol AR AR S0
3N BESES oA AUE PeA S AT 4 sl

(Ehhalt ef dl., 1963).
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8D =7.645"0+13.40 (¥=0.91, n=23) 3
8D =8.076"0+11.97 (¥=0.82, n=85) @

FFE AdE R TR D9 80 Tl TAISK
Bk} (Fig. 2). 9714 B& 3~59, 4 8¢ 6~84Y, 71
< 9~108 283 ALL 11-2¢82 FEIE 9482
o & 2 Craig (1961)9] £33} wl$ FARGE
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Fig. 2. Plot of 8D versus 80 in precipitation samples.
The 8D and §'°O data of all precipitation samples fall along
a line defined by 8D=8.058"0+12.72 (y’=0.86, n=108).
Star represents a weighted average (-7.78%, -51.0%) of all
precipitation data.
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& 270] d @l A3t vlmA & FEEY, AA A
o e 7 M3E a2 wdgtte 71E Qs B
AR} (o]F], AL, 1994; | F4 5, F1F). B
7 7hgol WE g & AL Wl 24 Aol
A BE71HQ 5A4& Bl

Fg)o Ul 7o Akt 4 YA 2L AR
Hslo]| W& 2= FY (temperature effect)& A3}H& 0
Z WA BEale Aoz Uedd (Fig. 1). <=7 &
< W FHYAE 240 B3 257t ¥ o B9dAa
ZA0] /e A& LA e, 2EgHE I3
7WhE & U Ao i £4 YL S
Al 83 9oz ¥#A vt (Dansgaard,
1964; Yurtsever, Gat, 1981). ¥ W& 7 d=
o wetA o3 2xEIAV} i ez A
(dl, 1961, 1962, 1973), 1 &jo] dxql 25 F ¥ ole=
2 %7t W ALE 71 B B4 24
Holu &x7} & o|&Hd 2L $Y9L 24 S B
T}, o] 73 URAL ALH o] AH 2 EukAg
B gt B A el e B
o)l ofste] dolEdn AR Al AFE ule) 2
Tt W A LA ot Zee] Atas) 4
2 B9 s 2A0e & 9T IR Ygih

¥ 247t R EAE v wkddla R E ¢
olR7] 9Jaled, YdZ Ath FHYA RS FHEso
box-and-whisker 2@ TAISA T} (Fig. 3). £8 2
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Fig. 3. A box-and-whisker plot of oxygen isotopic com-
position of Pohang precipitation. The outliers occurring far
away from the bulk of the data are plotted as separated
points. The central lines are average values.

An FHEA 240l 1 7120 & A5 T4
& 240 ¥ S0l Wg BEE BAFE (Fig. 3).
Al

+ AGEE ERdtd €971 A
a9 =AEHE ol¥E AP B FalsA (Fig.
4). Fig. 4914 $8]= 24 F994 2Xo] €577|L
7} gergk Aol BAE YL HA g £ k.
2hx] 23 7o M YA ABE 720 93l ¥
2 9% uix] ghskon], 2rEvETiE $akE Tl 9
3ted o AMEAES & F Uk o)W S AFE et
T dA 5= gkt (o] F] 5, FnF).

AR Ax9 8- e g2 AAd vjgkd T4
& 2Ao] Y& AN (amount effect)”} VEh =),
196337 196513l S8k} (Fig. 1). ©] F afie] <82
Aol Aidt F4 UYL AL T2 A H|gkd
A3 A 2 dxole olag dto] 2 velUA
= %=t (Fig. 1. Fig. 30l4= 6~8€ 7249 44 F9
Ad 2Ao] g2 AAe] R ti B g R
233 FH% Ao LEEV e} $FEI} wF) 7
Fo dAad) 4 YA 2L Fedte Aoz Iy
7 $to™ (Gedzelman ef al., 1987; La- wrence, White,
1991), A= A& A D ol E ol2f g EAto] 2ol
uh Qleh (013, A S, 1994). o2 $2EIE B}
A8 B flete] e Abx B4 2AE
SAISKAT} (Fig. 5). A3 Z4olls Fpdko] BolA
upe} 4 BHYA 2] i YolRlE AL HolF
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Fig. 4. Plot of 8"°0 versus monthly average air temperature.
Symbols are the same as in Fig. 2.
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Fig. 5. Plot of 8'°0 versus precipitation amount. Symbols
are the same as in Fig. 2.
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