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The Distribution of DOM and POM and the Composition of Stable Carbon Isotopes in
Streams of Agricuitural and Forest Watershed Located in the Han River System, Korea. Kim,
Jai-Ku, Bomchul Kim*, Sungmin Jung, Changwon Jang, Myoungsun Shin, Yunkyoung Lee
(Department of Environmental Science, Kangwon National University, Chunchon 200-701,
Korea)

The runoff characteristics of organic matter in turbid water were investigated in
eleven tributary streams of the Han River system, Korea. The flow-weighted event
mean concentrations of organic matter ranged from 1.5 to 3.2 mg L™! of DOM and 2.2
of 29.1 mg L™! of POM, respectively. The SUVA value which reflects the proportion of
humic substance in organic matters was higher during the rainfall season, meaning
that the runoff of refractory form increase in this period. Stable carbon isotope
ratios of both POM and DOM were different among streams, which reflect the
sources of organic matter. DOM isotope ratios were less depleted of *C than that of
POM by approximately 1 to 2%.. 5'3C of the several turbid streams (the Mandae
Stream, the Jawoon Stream, and the Daegi stream) were heavier than those of clear
streams. 8'°C values in the turbid upstream tributaries were similar to those of
downstream reaches (such as the Soyang River, the Sum River, and the Seo River).
From the §'°C analysis of POM it could be calculated that C, pathway contributed
approximately 15.9 to 23.6% of organic matter in several turbid upstream sites, and
over 20% in the three sites of large downstream reaches. On the contrary it
contributed only 9.1 to 12.8% in clear streams of forest watersheds. In the Soyang
River, C, pathway organic matter contributed 8.8% of the DOM pool.
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Fig. 1. Map of eleven sampling sites in the Han River system (Upper map shows the North Han River system, MD: the
Mandae, IB: the Inbuk, BK: the Buk, JW: the Jawoon, KB: the Kyebang, SY: the Soyang River, HC: the Hongcheon
River, Lower map indicates the South Han River system, DG: the Daegi, SE: the Seo River, SM: the Sum River,

CM: the Chungmi).
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31.

CDOM (m™Y)=A/r [Eq. 2]

SUVA (m™ L mg H=CDOM/DOM concentration [Eq. 3]

{A=UV absorbance at 254 nm, r=cell path length in m)
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Table 1. Precipitation during the rainy event of August 16 to August 20, 2004 and the land use characteristics of each

watershed.
River Name of Rainfall Watershed area Forest (%) Soil Major source of
system tributaries studied (mm/event) (km?) orestize erosion organic matter
Buk (BK) 176 276 91.6 Low Forest
Inbuk (IB) 220 721 91.8 High Mixed
The North Mandae (MD) 200 60 58.2 High Crop
Han River Kyebang (KB) 187 157 94.2 Low Forest
(NHR) Jawoon (JW) 187 133 83.6 High Crop
Hongcheon (HC) 130 1566 79.9 - Forest
Soyang (SY) 162 2015 90.7 - Mixed
Chungmi (CM) 287 597 35.0 High Mixed
IT_I};‘;SROI‘;S; Daegi (DG) 203 53 90.7 High Crop
(SHR) Seo (SE) 171 1742 77.7 - Mixed
Sum (SM) 261 1491 70.9 - Mixed
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Fig. 2. Scatter plots of POM (A) and DOM (B) versus discharge rate.
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74 Al frEbd el o2 POMe} DOMS] §-2EAL
st mel ge2A Jepton, EXg e 1ol
AU BRI o] w2 3N FEY Fole] wet
POM =+ 37 3713 uwbd DOMS] Hx=w 3= Ak
oz 3A ot f3e] WFo| uE POMe DOM
T AR = A mel xjo)lE Btk POM
¢ BABK)H AnjA (CM)E Alstx $-3F3t POM
TRl Aol Wit (Fig. 24). Wb 337k (HO),
AEA (IB), M7 (SE), HH71A (DG), AH (KB) 5 57)
Aol N %3 DOM 2710 &2 AR S B4R
T, g (MD), AR (CM) SoA = A" es A
Ad o] g} (Fig. 2B). 3136l A 7}$- Al POM$} DOM<)
FrE5Ael Az ga2A vepd 2L 339 F=u &
HEAe] Mz B2y 7$E, s, A 5 B
gl el eh}r] o) Ee]t} (Devito, 1994; Hinton
et al., 1997). W& f-gox] =2 DOM 557} Jehl}r)
= 3k fe] W A$ 3 uje} DOM7} ol

Table 2. EMC of POM and DOM on dry days and rainy days.
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ok

= ALE ¥Hol7|= 3k} (Johnson et al., 1969). =3+ 7}
<2 2] DOM %% A3 &7 (Flushing effect)?] ¢J&F<
2 fEte] Aol wol A 4 ot DOMA-&3} 2
ZINAERE 2L A7 ElA 23aE 3 9o (Weber
and Moore, 1967; Beck et al., 1974; Brinson, 1976;
McDowell and Fisher, 1976; Liken et al., 1977, Naiman
and Sibert, 1978; Moeller et al., 1979; Mulholland and
Kuenzler, 1979; Wallis, 1979; Lewis and Grant, 1980;
Degens, 1982).

3. POM¢} DOMY] 437153 #=E (Event Mean
Concentration, EMC)

5 Al s fEHE AV1ETEE HIAAl
X ZA 78l 58] A e}l POM] 5=
e ol ZA debdde ¥7heAl POME Hds=
37t S48 AR CMF 9713 (DG)rE A 9)F
I 0.24~1.05mg L =2 wf$ ygkx|gl 7k 4]
EMCE: 2.24~29.12mg L™ W9 24] 3~604] ]34} =27
27}l c}. v w]70-A] 5132 DOM 2 1.25~
3.23mg L™ W919.2m, ¢]x= 75 A EMC 5=} ¥
st W) qE ol AY 7t B2 A Ro|v FeA

o =

River Name of On dry days In rainy periods
system tributaries studied DOM (mg L™ POM (mg L) EMC(DOM)(mg L) EMC (POM)(mg L)
BK 2.00+0.14 0.87+0.27 2.65 3.01
(n=5) (n=22) (n=22)
B 1.40+0.51 0.24+0.14 2.46 9.22
(n=7) (n=35) (n=35)
MD 1.25+0.40 0.39 £0.52 2.17 25.59
(n=7) (n=45) (n=45)
NHR KB 1.47+0.17 0.41+0.39 2.62 1.59
(n=5) (n=21) (n=21)
JW 1.29+0.17 0.58+0.16 2.17 18.82
(n=4) (n=32) (n=32)
HC 1.40+0.12 0.76+0.27 1.54 2.24
(n=11) (n=11) (n=16) (n=16)
sy 1.681+0.58 0.80+0.38 1.95 5.74
(n=9) (n=30) (n=30)
cM 3.23+0.10 2.92 +0.95 3.14 10.30
(n=15) (n=15) (n=27) (n=27)
DG 2.55+0.13 2.44 +1.88 3.20 29.12
SHR (n=3) (n=27) (n=27)
SE 1.77+£0.46 0.35 £0.09 1.76 6.13
(n=7) (n=24) (n=24)
SM 2.09+0.18 1.05 +0.41 2.69 5.79
(n=16) (n=16) (n=27) (n=27)
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(DG), AH-H JW), T A (MD)ol| 4] POMS] =W %
A Jehgon], ubd ARle] vjgo] Fol EoF3A
AA Yol EA (BK), AN (KB), 373 (HC)IA
AR oz POMY F=r} Wott

8)7H$-A] 334 DOM/POMS| ¥&2 1.0~5.8 |
5124, DOM2] ®ge] A depdd. vh $7] A
DOM/POM H]&-<& 0.1~1.6 g5l o POME nj&o
A FE9 ., ol 958 et H2A ek
o 49 W ARRA S vlge] ¥ THAH (MD), AR
(JW), =3 (CM), 97)4 (DG) S|4 DOM/POM H]&
o] Yok, whd ARG ez Ry f&HE A (BK),
AW (KB), 337 (HO) FolA POM®| f-2¢] 44
o2 Aok 7 Al A A POMe| Fb= HE-E
sabel] AARa, BalEe] A AA g F= F
2% gqle] @ & gt Wby sHAeME POMY %
22 HE A7t Basid.
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Fig. 8. Comparison of SUVA on dry days and EMC of
rainy periods.
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BE] FRHA§71EY FE0l Heol deldrte Ae %
gl USEPA (1997)= A4 A4 A] g4olv o
23} 7o) Pod SUVA F=Fko] 20m™ Lmg™ A=
gl Aoz AT Ut o3t 7|EE A4 9 4
s32] w7 SUVA gto] AdAer omn, 7hg Aldl
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5. POM¢} DOM] e+ ek 591494 ¥l (8°C)

POMS] 7% 7% A g5 ke 27 B
A (MD), 9713 (DG), A=A (JW
(IB)2] §1B8CZHL —24.8~-23.2% WS wiom, vt
ARGz EAe] A8 H3H (BK), AWA (KB), ¥
7H(HC)S) 3CHE —25.7~ —25.2%.2A 4313 B
A F 1~2%0 A= 2 3hE el d3sad
o¥7} (SY), A7} (SM), M7} (SE)& €53 E3} v
UCFe nyozy fHozRE EAHZ wE A
ko] ZA Vel gl&-& & 4 alet(Table 3).

g DOMS] AR EA=E vesHAl vebge
ep0] ofgke] ZA ehbe FAES] 3CHE -26.8~
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Table 3. 53C of POM and DOM in eleven streams of the
Han River System. Estimation of relative contri-
bution of C, plants to POM and DOM.

. Isotope ratios Isotopic
River ~ Name of (%o) contribution(%)
system tributaries

POM DOM POM DOM

BK -25.7 -274 9.1 0.0

1B -244 -26.8 18.5 1.4

MD -23.7 -25.0 23.6 144

NHR KB -25.2 -274 12.8 0.0

JW —-24.7 -25.3 16.8 12.2

HC -253 -279 12.2 0.0

SY -236 —-25.8 24.1 8.8

CM -23.2 -25.1 27.3 13.4

DG —-249 —-258 15.9 8.6

SHR SE -241 -27.1 20.8 0.0

SM -23.7 =275 23.6 0.0
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(SM)-& Atsd7)14de] $-Ag PAER v|&d §°Che
29} (Table 3).

7129 719E FPA AEA (F2 Cet €, AdA
E)=2 7}A38le] Isotopic mass balanceS A 3tgiv}. Cs-
ALY HF AR TALE ¥ -27%0, CoAE A
=49 HFe o —13%c2 End memberz 31w 4
wR o2 AL AZR L v]Eo| yolAeE CAY
2HE2) 7l xrt FolA T ool uie} s RtAFSIAA
HlE 27kshe Z%kE Beloh B 2AMES g4siial
A (MD), A& (W), 713 (DGl A POMe] =3t
CAE AlEe 7] m 15.9~23.6% A= <l Aoz v
g ond 7 2] Q¥ 18.5%, 18] Hv|A 27.3%=2A
3 % ARAEZRE 2HE IR 7w} ¥
Aoz vepge. wbd ARSPEl A (BRI AN
(KB), X7 (HO)Y C AL AEY 7q=x 9.1~
12.8% A=z AgHdez A Jepgr) vk o gs)
Hel Aok} (SY), A7} (SE), 47} (SM)2 A=A 2.12E
&2 e 718 714950t 20% o) o2 E3ktt(Table
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49 A etLEAd4Y 7R XolE By 4
el EA (BK), AR (KB), 37 (HCO)olA C AL
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