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The Impact of Monsoon Rainfall (Changma) on the Changes of Water Quality in the Lower
Nakdong River (Mulgeum). Park, Sung-Bae?', Sang-kyun Lee' 2, Kwang-Hyeon Chang?®?2
Kwang-Suek Jeong?! and Gea-Jae Joo'* (!:Dept. of Biology, Pusan National University,
Busan 609-735, Korea, ?Dept. of Environmental Science, Kangwon National University,
Chunchon 200-701, Korea, 3Research and Education Center for Inlandwater Environment,
Shinshu University, Kogandori 5-2-4, Suwa 392-0027, Japan)

The impact of summer monsoon on water quality of the lower Nakdong River was
evaluated during the summer (June-August) in 1997. Several limnological variables
were measured in the interval of 1~3 day using an automatic monitoring system
(Hydrolab Recorder™) to detect water quality changes caused by rainfall on one-
hour basis. During the monsoon period (from late June to mid July), 5 times of major
rainfall events of >50 mm were recorded in the river basin. Dynamic changes of
water quality were observed during the monsoon, and the first rainfall event (June
25~27) had a significant influence on the water quality at the lower part of the river.
All parameters were largely changed due to the first rain event, and the changed
level was maintained until the end of monsoon period. Nutrient concentrations and
turbidity increased and values of the other parameters were declined as a result of
water dilution. This rainfall event, Changma, is a meteorological phenomenon
caused by the East-Asian monsoon climate. The magnitude and frequency of the
rainfall during the early monsoon play an important role in change of water quality
and ecosystem characteristics of large river systems.

Key words : summer monsoon, water quality, Nakdong River
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Fig. 1. The Nakdong River basin and the study site (@,
Mulgeum).
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Table 1. Seasonal patterns of precipitation at 5 represen-
tative sites within the Nakdong River basin
(1961 ~1998).

Spring Summer Autumn Winter  Total
(Mar.- (Jun.- (Sep.- (Dec.- Precipi-Remarks
May) Aug.) Nov.) Feb.) tation
Andon 197* 574 161 75 1007
9 200 7y (@16) (7))  (100)
204 555.1 208.2 63.4 1030.6

Daegu 50y 54 (0) (6 (00) O 90

258.3 7124 239.2 773 1287.2

'86-'98

Hapcheon 20) (55) (19) ®) (100) 73-'90
. 267.2 662.1 230.6 72.8 1232.7 , L
Miryang .oy 4 @9) (6 oo o %0

Jiniu 3529 807.4 2754 1025 1538.2 20-'90
I @3 (52 (18) ()  (100)
256 662 223 78 1219
(21) (54) (18) (6) (100)
* . mean precipitation (mm)
(' )**: % of total annual precipitation

Mean
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Fig. 2. Annual precipitation pattern (A), the comparison
of the average precipitation between 1997 and last
30 years (1961 ~1990) (B), and the precipitation
during the monsoon period in 1997 (C).
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Fig. 3. Changes of meteorological and limnological para-

meters during the summer of 1997 (Arrows indi-
cate major rainfall events).
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AT} (Fig. 3H, ). pHe} §EAk4a % 4] Awlr|zh Fat
Z}7k ¥+t 7.35,5.7mg/le] W FE=E Helurt 7Y
R Hd £FEoR 35

BOD$} CODE &H4 7)7+E<t zkzh 9.7+2.9mg/l (3
9]: 1.0~10.0 mgO2/l), 3.4+2.2mg/l (*H%]: 6.2~17.4
mg/l)2] Fe] et (Fig. 33, K). BOD= 6 Zel|A] Zw}
A A7) 3.4~10.0 mg/l +Felql ot 2717492 F4
8] ZFadtel 1L.omg/I7hA] el a, Avt F5 58Uzt
A 1~5mg/l W 9]e] W3Z-E vehlgiet. CODE 6Y
Zol A FE7HA] 10.0mg/l Fel| A AmbAA 649 24Y
17.4mg/7pA] 2713 o %27]74-% ©]& 10.0mg/l |3}
2 ylobxid}

dubdog FH7ldl ZeA 7Hd Fxzl wWikE
Hol pAlgE2 TSSo|t} (Meybeck, 1992). 53], &4~
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T oloA= b9 = HAS RAE 7 ¢l
o} (Walling and Webb, 1992). &4 Ql3F TSS ¢fo] =
b e B e S R B Rl B B4 P B A
ol & ZFelME 2 F =x H 2o WEs /Y
(Likens et al., 1977; Carbonnel and Meybeck, 1975).
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2)q%Aw =
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Aup7| 7t ¥ e=E WAl A9t 2717 o
3 7k Bolah & 4 el 3EEE A
Al FEFH A (Fig. 4). NOs-NE& A 2]3t FAFE
Aup 271785 o] F 2~349 Ate] 2~10v] A=
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oAl FTbehe kS 2k

TNS 69 249 oA H# 3.2mgligor} 69 259
Arp 2717 A5 6.2mg/lE Aoz AAE] FFis
o7b Aupr Bd 749 17 o) ol HF 3.6 mg/e] 5
=5 JepHsoh NH.-N-2 69 249 o]d i 0.08
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Aef g3t LAl s 5470 WAL AFRS
o Gsl AN FEo] WAL A5 Ws B2
g 4 9lt} (Miller and Drever, 1997; Cornish, 1982;
Muraoka and Hirata, 1988; Jénkins, 1989). Ha (1996)<|
o)sha Hdol wls 797t MW 109349 A7)

!

7+ Eot Y27} 179 £F Si0, ¥xE 6~11mg/l A
=2 o& 7|zke vlE A debded, ole Ao
2 &7 HA o] shislx] o §HA| 717t Eto] ¢
o] Wizl Fxo o8] £& Si0; TEI7F A H$-H
e A BedFa gl 3E7) Eel Zel
o A7 Z =AM E 47 Fd 27w

U

1HA SiO, x50 W3l Zo] AYE Z& o 5 g

o 5717 7F$7F v 19939 A 35t B
A9 &= SiOx= 7,840 HF 7.4mg/l =FL
=9k (5, 1995), Ha (1996)0) ©)3hH 19939 2E] 1995
Q7lx] &2 Si0, ¥ EE 0.0~9.0mg/l Y= W3l
Zo| Zow Fx WA (chl. a. >60~100ug/)ol= &
3 Y 2% (0.0~1.0mgMS Rk = 3357} 35
Aol M ZAp7lel AEA 2glel| o3 Zport
g £ Qe £F S0 MIeAE Mol ubd, T4
71l e F=rt F53te Aoz 2AHT A £&
SiO; 5= W3 wi¢ 952l Aoz Prisd.

NAEZTZIAEY dF5L-asE W3

Aup AFeo] AZZHIE Q=4 -aFE W= v
$ Ak AEEHIES Gx2Fe] Wdez s At
AlZF A7 FAd F7He Bol ot Aul Ak F
Al 2 Foz ZrA4dle 8Y FE7HA JdFL-avE
L 10.3+11.2 g/Ii o 718wl (Fig. 3G). 9=
Z-aFET 6% 2E 20ugl Wole] sEoldledt o
% ket Ae] AA= Anp 2F<] 69 24U

447 pgl =2 °F 10 53 =<t F43
7} A= 649 259 o] AlBZe)
A3 Fraste] 27170 A% 649 28YUell:= 4
F=7F 1059/l & el o] F Ayl 2
74 FE7HA] 109/l o)Eke] e B 7Y F
15 oF71e] 3= Z71S Holu 899 AF5 =
89 F47A] A Fe xZ £X3d. AEZ
IE QAL 8Y %-’F o] ZHE] xA]F] Z7}3te] 8
sleee]] Q24 -a w7} 50 g/l $FL 3B
1719 %JT%}%% A 257 AAZF] Rz
o iﬂu} f5= A A MAsE 5
B2 5 22 57wk 93}
Z 9% Hé—t—]:} (Reynolds, 1992). Ha et al. (1999)= &}
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