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Estimation of the Total Terrestrial Organic
Carbon Flux of Large Rivers in Korea using
the National Water Quality Monitoring System
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Division of Basic Research, National Institute of Ecology, Seocheon 33657, Republic of Korea

Abstract - Rivers continuously transport terrestrial organic carbon matter to the estuary and the
ocean, and they play a critical role in productivity and biodiversity in the marine ecosystem as well
as the global carbon cycle. The amount of terrestrial organic carbon transporting from the rivers
to ocean is an essential piece of information, not only for the marine ecosystem management but
also the carbon budget within catchment. However, this phenomenon is still not well understood.
Most large rivers in Korea have a well-established national monitoring system of the river flow
and the TOC (Total Organic Carbon) concentration from the mountain to the river mouth, which
are fundamental for estimating the amount of the TOC flux. We estimated the flux of the total
terrestrial organic carbon of five large rivers which flow out to the Yellow Sea, using the data of
the national monitoring system (the monthly mean TOC concentration and the monthly runoff
of river flow). We quantified the annual TOC flux of the five rivers, showing their results in the
following order: the Han River (18.0 X 10° gC yr_l) >>Geum River (5.9 x 10’ gC yr_l) > Yeongsan
River (2.6 x 10° gC yr™") > Sumjin River (2.0 x 10’ gC yr ) >> Tamjin River (0.2 x 10’ gC yr"). The
amount of the Han River, which is the highest in the Korean rivers, corresponds to be 4% of the
annual total TOC flux of in the Yellow River, and moreover, to be 0.6 % of Yangtze River.

Keywords : TOC flux, organic carbon, river, national monitoring system
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Fig. 1. A map showing Korea and China’s rivers flowing into the

Yellow Sea.
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Fig. 2. Number of papers published since 2000 in relation to the organic matter and organic carbon flowing from river to ocean.
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Fig. 3. Comparison of annual TOC concentration and river outflow in 2016 among the rivers included in the study.

Table 1. Basin properties of target study rivers in Korea and China.

River Basin area (kmz) Channel length (km) Total rainfall (mm yrfl) River outflow (m3 sfl)
Han R. 34,428 494 1,360 950
Geum R. 9914 394 1,310 237
South Korea" Yeongsan R. 3.469 138 1414 80
Sumjin R. 4914 223 1,546 152
Tamjin R. 505 55 1,525 14
China Yellow R.” 752,000 5464 436 2,571
Yangtze R.° 1,808,000 6,357 1,067 30,166

Source from “WAMIS Korea (Water Resources management information system), “Zhang et al. 2005a, and Zhang et al. 2005b

10 1 2000 1
(A) - HanR.
-o-Geum R.
:._: 8 4 —&-Yeongsan R. =
" O Sumjin R. § 1500
E -o-Tamjin R. E
~— ME
s
$ §
~ 1000 -
g z
- &)
] =
§ b}
>
g & 5001
2
0 T T T T T T T T T T T v 0 4
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
5000 - ( C) 20 1
-~ 4000 -
5 T ®
=
E ) [¥)
Y 3000 o™
Y 3
i) = 10
5 5
5 2000 - S
iy [0
2 e s
1000 -
0 == 0

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

(B)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

(D)

T I T . T - T

Yeongsan R. Sumjin R.

Han R. Geum R.

1

Tamjin R.

Fig. 4. Monthly distribution of TOC concentration (A), river outflow (B), TOC flux (C) and estimated results of annual TOC flux (D) in the

rivers included in the study.
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Table 2. Monthly distribution of the TOC (total organic carbon) concentration (C), river outflow (Q) and TOC flux (F) in the study rivers in 2016.
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Table 3. TOC concentrations of Tamjin River (Gundong Station) derived from the national monitoring data and measured data in the present
study.

National monitoring data

TOC' conc. (mgC LY

In situ measurement in the study

POC’ conc.(mgCL™")  TOC (DOC + POC) conc.(mgCL™)

Sampling month 5 =
DOC" conc.(mgCL )

Aug. 2016 4.6 2.4(86%) 0.4(14%) 2.8
Sep. 2016 35 1.6(76%) 0.5 (24%) 2.1
Dec. 2016 25 1.3(81%) 0.3 (19%) 1.6

1 . 2N: . 3 . .
Total organic carbon, “Dissolved organic carbon, “Particulate organic carbon

Table 4. Annual TOC (total organic carbon) flux estimated in the rivers in South Korea and China as well as the continental scale.

River Mean flow discharge (m’s™ TOC flux (10° gC yr_l) Reference
South Korea
Han River 950 18.0 This study
Geum River 237 59
Yeongsan River 81 2.6
Sumjin River 152 20
Tamjin River 14 0.2
China
Yangtze River 24,700 3,100 Wang et al. 2012
Yellow River 420 421 Wang et al. 2012

788 470 Ran er al. 2013

Continents
Asia 446,157 164,000 Lietal. 2017
Africa 120,497 59,600
Europe 84982 48,400
North America 184,551 91,700
South America 365,931 96,500
Oceania 19,343 21,800
2%9] 56%0] AT 10x107 gCY H715a7F H5H 5%, POCE 19+5%2 A|5ka 99l o] g7 97
o= P 42U B4, G, MU BALY © BaY Rl DOCY FEZ vtk 2T Yt A
=

A
FEE FEFY 27l BEXT, 9 FFIL FAkS
A Yebstth(Fig. 40). &, =W Adaliet sti7-2] TOC
o] A7HAQl Wishe s fEFRE fAKEE WESo]
Holm, o] L-guvbet 7o 7|84 FE5AL TOC
Bohes fo A7) o uzEhA 9% @a doE A
< AJAeT

opx| e} g o] A, o] & Yz TOC 5% 3he FHAtste
AFEE 7 3hH 9] AZF TOC &2 Table 28} Fig. 4D
el oiet. 34o] 18.0x10°gCyr '8 7MY &2 e v
gyon thgoal 27+ (5.9%x10° gCyr ), G4 (2.6 %
10° gCyr ™", A 2.0x10°gCyr "), 281 &7 02 %
10°gCyr’") 0.2 =4 Yebytet,

FAZAG A AZH TOC =L 45 A2
718 FEFHA &1 ¢ MY ARE o] &35t B35
o &of|, 211zt A DOCS POCE FEE 4 gle A7}
ek FAF 5 AFE QA4S Z DOCS POCE FE3}
o] =2 A=3 A= Table 3942 Zo] DOCE 81+

< Boj2m gtk a1, uE g 39 $AEHT
B TOC FEE 25~46mgl™, A&gHe 1.6~2.
mg L7240 o 30% A= Aol HAA T, 2ALT B
Aupg o] Zolef 4] 7]91E Ro2 Btk B AL
DOC%} POCS] &S &elsly] 9t Aoz FH AT
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SPuetet gels Faote =9 distde o 17
g2 fE2F A7t FRUIEL REFS AR Y &
gL FEF 71EeR S5 55 P S5 &
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o] 915 7] 23}5].2 1 (Ran er al. 2013; Fu er al. 2014), 0|
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Fig. 5. Comparison of annual TOC fluxes of Korean rivers with those of Chinese rivers.
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