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Abstract

Spatial and temporal distributions of POC and DOC were surveyed in the North Han River system, Korea The proportion of
algal cells was calculated in four reservoirs (Lakes Soyang, Paro, Chunchon, and Uiam). Monthly average DOC
concentrations ranged from 1.5 to 2.3 mg C/L, and POC showed larger variation than DOC (range 0.3 to 1.9 mg C/L). The
average proportion of POC in TOC was higher than those of typical natural lakes. Due to the influence of the Asian summer
monsoon, the seasonal variation in POC concentration depended on heavy rain events occurring during the summer. POC
concentrations increased during the summer monsoon season due to turbid storm runoff laden with debris, while DOC
concentrations did not increase. The highest POC concentrations were observed in Lake Soyang in 2006 when a severe rain
event occurred. In two deep stratified reservoirs (Lake Soyang and Paro) storm runoffs formed an intermediate turbidity layer
with high POC and chlorophyll concentrations which is thought to originate from terrestrial debris and periphyton transported
by inflowing streams. The proportion of algal cellsin total POC was much lower than for most natural lakes, and it varied with
season; low in the monsoon season and high in dry seasons with algal blooms. An analysis of POC concentration and

chlorophyll a concentration showed that the ratio of POC/Chl.a varied from 24 to 80.
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AAANEE FF3E 717124 59 POCe DOCE T8
32 &3 A EFA%th wEtd POCE &3] AdiA
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Fig. 1. The map showing the study reservoirs.

Table 1. Hydrological characteristics of four study reservoirs

Soyang Paro Chunchon Uiam
Watershed area |, o 850 859 an
(km°)
Total storage
(10° m) 2,900 1,000 150 80
Maximum depth |, 77 29 20
(m)
Residence time 077 115 1 4
(day)
B37 BR A Wl 9% 352 WS 389 km’
oja AggE o 109E0lth FHEE RES SHHAY
o X 42 BHL 14.3 kmPolth gAsE o] F A
&

9

& AFARLe] 159 mERl SHHY e SHe AL
Rom &gt HEIE palol A Al B
ENS

hal =2

7} Z 4ol ti(Fig. 1, Table 1).
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ol IN HCI& #A71ste] pHE 208t Y30] F7)
AAG & ASALLISHPHHTCO method)S  AHE-sh
Shimadzu 5000A TOCEXN7]E o] &3ty ZFstgom, &
7NGEAAE 98 CO, free 2F7HA2 Z7]5+E= Nonpur-
geable organic carbonH& Al-&3ITHAPHA et al., 1998).
POCE CHNYAEA7]|(FlashEA 1112)E o] &3te] =3t
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BaAsATE 792 olied S35t S8 e AFAE
homogenizer2 vHIgH & 90% oM ELE FE5319 UV &
FAEAE o] &3 Standard Methods?] trichromatic method
(APHA et a., 1998, UNESCO, 1966)E Al-&3te] Al4tatd
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2mgClLE A %= 5F Eied ol o0& vt &
dsFEts dFoR Y FFo|9(Thurman, 1985), 79
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S HT JFi(Takeo and Handa, 1983; Fukushima, 1996; Li
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Biwa &9} H]s:3}th(Sugiyama et a., 2004; Yoshioka et d.,
2002). Thurman(1985)°] At S8 FFdeid e
DOCY Bx ¢ vus) B 47 S5 BF HNggsd 3
Fote FoB2A 2 ATY ZAMNGSFI W
Fe¢= LHZ] 53 °¥£°ﬂ 7WHE QFEHE Hel

S 1 Te
9 9= Toﬂ "t B #

POC® DOCY| A 37t4 X &
2geo 257 AR FAE S Bt AEHES
W FRHAEYVI] AL(1~-3¥)d+= DOCS POC7t +3 4
2 #Fdsta F2 & FAS Z2AA AEAA
%OM DOC7} %‘—o}ﬁbtﬂ ol HEd 439 HE=7t
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m

wel 49 55 7he
EO.

Table 2. Averages of DOC, POC, and DOC/POC ratio in
four reservoirs on the North Han River

Lake | year | DOC (SD.) | PoC (D) |Doc/PoC| n
1997 | 2.32 (+1.07) | 033 (x0.37) | 764 | 373
2006 | 1.67 (+0.63) | 1.87 (x0.33) | 089 | 140

Soyang
2007 | 1.78 (+055) | 0.78 (£0.58) | 228 | 127
2008 | 1.60 (+0.23) | 0.69 (:0.55) | 233 | 182
Paro | 2008 | 1.49 (£0.22) | 053 (+060) | 281 | 96
Chunchon | 2008 | 1.59 (£0.23) | 0.77 (0.75) | 206 | 52
Uiam | 2008 | 1.83 (0.27) | 101 (+052) | 181 | 60
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Fig. 2. Vertica profiles of DOC and POC in four reservoirs on the North Han River.
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Fig. 2. Vertica profiles of DOC and POC in four reservoirs on the North Han River (continued).
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ZHFBAZ F AES HET 9ot AS AARGITH S7FR 3 Hlgo] M %oy, A5 A FAF POCTt

DOC/POC Hl= 4¥=, 23, £33, gudsdA % S7vetdA 7 42 vl &g BEAhFg. 3). TS #AY

Z+ 281, 2.06, 1.81, 23324 HBESIA 71 EgoH H23sl9 S wW DOCE #HAastay Addo=z POC/ &7}
etz A 71E FUth 2459 FRZFoAE JSH ko] 2 DOC/POCH|E E & tiTable 3).
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eI A |

2gsoME #ol DOCY

Table 3. The proportions of alga carbon in POC a surface

layers (%)
Lakes
Month -
Soyang Paro Chunchon Uiam

Jan. 15 8 No data

Feb. 1 6 (ice covered)

Mar. 18 19

Apr. 28 9 25

May 37 30 29

June 29 20 38

July 28 46 60

Aug. 16 17 24

Sep. 13 27 24

Oct. 30 19 8

Nov. 25 50 34

Dec. 38 184 62 172
Mean 24 37 37

2 [
— Chl.a
© roc L s

POC (mgC/L)

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

Time (Month)
(a) Lake Soyang
3
— ChLa
©- roc
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<!
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o T T T T T T T T T T y
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Time (Month)
(c) Lake Chunchon
Fig.

Uiam (2008).

Chla (ug/L)

Chla (ug/L)

ZolA DOC Z¥o| #3
= ‘EX]-E /\;q/qzo] ol o]l W
e FHoF 3|
(Thurman, 1985),

U ALY SdAL 2

A ol AA & &42 &4 ATh(Wetzel, 2001).
wido] POCE Z5olA RZHE Y detritus Fl what
HES7IE 3k, EZAE AESFIEY IF w2l
57t EZolx|7|® stE= DOCH| Hlgte] wWEo]l ATh
(Thurman, 1985). E3+ &2 AF Z$E g F=H
B9 POC7} 57tet7] = Jth(Kim et d., 2000). & 7l

AE DOCY #WEo] &1 POCY #WEo] = 73; Ue
—o*‘jq POC ‘335-4 FAJNL 279 WAEFH & 4

-
2 7o 54

] EJ S5 TOCE A9 A7 v
Su agsd BEsE 2 A} gAY I%sd N=
e oa AARY soixitHAR™E S, 2007). DOCY Al
AHES B AL 93 ZERH A5 w2 Y
3 10
- Chl.a
©- roc
L8
= 29 _
5 te =
% 2
S E
2 3
L2
0 T T T T T T T T T T L 0
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Time (Month)
(b) Lake Paro
5 40
44
F 30
3, 3
g El
£ F20 —
y =
2 6
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(d) Lake Uiam

3. Monthly variations of POC and Chlorophyll a concentration in the epilimnions of Lake Soyang, Paro, Chunchon and
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S ERtHFig. 2). o] AT ofrlob o7 oA DOC
7} BEEH 7187A wEd Ade] Erhe Wen 5(2008)
o] AFZAFHe ATk ol Agl TFY FFA 4
EZEE93IEC] I Wi AR A}E'ﬂtﬂ
3EY ZF4& 53] DOCE7IY ¢eleo] "ATHKim et d.,
2000; Takehiko et al., 1996; Takeo and Hand, 1983).
*Okzt 108 434 DOC7t E¢%Edl ole 359
&R 482 Z9E B YE 4AE /U1EC
.:} AEolA a7 A5 dojy DOCEH = AS
" A#= ARdHh ols #A EFHAME A w2
DOZ47F 4% DOCH ¥FE Frhe gAF At
(Thurman, 1985). H|n% F4lo] Y& FATY 9Udse
£ 359 28 FAHAA "ok vehA gttt
POCE A& FITZ4F Fo EFolxled, ole $2uety
%‘E‘ %Jsﬂo Al B2

HE2F

nN' rulkl
ol‘

Md

rlo

R f71Eel FYETe
Zol JRZHEHY YAPF7EY %—7}7} A A=
ALREHKim et a., 2000). 28 A2%¢FHY
g7 AL o ReERS =
e FUIFEREE ¥ oz ¥4 Y A #UEZ
EFH Y& Aoz F3 of
sl DOC/POC% Adzo SHE FHFXA Bt
=, gutg oz A E POCTE B, 2% Al
o2 RE POC7t Bol fste U AFA9 &4
2 st AAse} Y FHFA HIE B AeE B
Q1 tH(Wetzel, 2001).
£ dATeA DOC/POC Hl9] W& Z57ldlEe E3i,
o] 4 To] ol AFHES HYth HEY FY9
2 POCY WEoled, ol ZF7] POC7E Bol #4
0}04 B2 AR gE] ALZ A}E%E} %61 2006
UEe g9 POCTT 7V £& & 7153 side=r
EMJ«& Z22 Q5 FFoA B2 g7 §¢ 0}9271 o
thAE a3 A9, 2007). =3 #A 2L E e
2 E_A]-@ w359 Ad(HEHE 5, 1998 Kim et 4,
2000)E.t} DOC/POC H|7} ZAastgd=d o= DOCY Z4&
o] ofvet HZ g5y oZ I POCY F7F W&
Ao Algdnh AgzoA 3zt WHels AENEY
DOCY st HAY FAIY POCE 1997'ddl |35t
S7H A2 UEwt ol HZY LRI Y g
AZ7HeE #Ho] Qe ALE & & Utk &, gaddoe
EAMY] {47 olvﬂ Ehﬂ 949 59 #71EY FE&

ote Zﬂ‘ﬂfﬂ 0]

¢

rlo :Ilm

1 2A F7ele kAR
Chl.a®] W& Hd
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Sondergaard et al., 1995). £ AdFdAME EZF POC 7t
b 2F7} AA = Hl%% Chl.a¢t POCS HIZRE F4F
sk 1 27 BF POCH 2FAEZY 42 gdzolA
7+ =%ed 01% ggsrt FHA e dFeE <
skl F-F FstE A7 &42 CRSRIA=S

duH o2 A FA ASNAM e WFBERIE
o] Hlgol X AFAIZO] FHE stHolY AFA =
qEINLARVIEY Hlgol ok a8y 2 APl e M
AFAIZ] e ggmolA 2/ Hgo] /M 52 A
22 Yeged ole 9959 FIIFHT Aotves As
AlAtele 22 E $ Qv AWHE §5(199%6)2 &
A z2F79 AREIEo] 24%Q Aoz BIuSHed ols
s BH A5 (54%), FHS(37%), TFH=EI(37%)NA
E oEYg B¢on AYT(24%)AE Hl=F e BRI
a8y dntze] REYLId AAE] Frederiksborg Slotsso
A ZAFE B 47H “l"-‘fl—‘:]' BEF 2 @& 240t
(Morten et al., 1995). & A AAE AA5 H]
&E 2 Oﬂ?«l i*éﬁlgiﬂr EtH(Thurman, 1985).
YU a5 FHF 559 FHAJ H4EE HJL
2 |4 fFHske debris7t AASETH B
Ao 2 ATt
2 279 2gHgc] 7HE g2 A2 124 #=2
9 AT EAN ZFAHEY 7IAE7}F 1005 2F 5= A
2 AEEHAT Agods FHLZRE Y FY°] ¢
%71-%1_ 7189 ol AJs AR A4, ¢
POC/Chl.a H|7} ‘*o} s 7tedE o £
9] Chl.a FFE 27 EF w2t gAY, 2 24 F
AAR”NA o] ZEkth. Agde EFF4ol Ao 2F
AxE7} e FFo] Zridted, Hol Zasid 1 dF2
249 Halel 94 279 Chla &3] Haoldez &
7hshe AEA HEE Ued  dow 1 AV AL
2 A :a

O,E o

=

N
rr o

gHl 0] 100% oldLo= AL® Hlh
dalgom ZHA
g 5t algal POCTHS %73—8}% Aol 7lgHe=
]

ol cﬂzb} Chl.
uich F Ao tﬂrﬂ‘r ¢Tr-°4 l.a
T ALH, 2FHo|Y OE F 1%%%01 A
ste] $¥EWE POC/Chl.ag] HIZ
Fg Tote 3ol A tgtelth

Zt 359 POC/ChIa #AAY 71e7125FH C(mg/L)
[ChLa(mg/L)9] HIE F3T & ded sTHE I Aol&
Holal 3} ’\"ti ANME AEZHIES bloome] A3}
A ol 97820 FFBAE Holx| ggton, 25}
747+ 807 655 HQl WHHd SgmolA = 24
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