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Short Term Runoff Characteristics Change of Stream Water Quality with Different Rainfall

Events in Planted Coniferous Forest

Jaehoon Kin?’, Hyung Tae Choi’’, Jae Yun Yoo®
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ABSTRACT

This study was carried out to investigate solutes concentration change with respect to discharge change in
coniferous forest experiment watershed in Gyeonggi-do, Korea. From 2005 to 2008. Precipitation, discharge,
solutes has been analyzed from 23 precipitation events. The results showed that low API induced low discharge.
NH,", K*, and Ca’" were indicated by clockwise and Cl" and NOj;™ were represented by counterclockwise
hysteresis loop. SO4~, Na", Mg"* showed no hysteresis loop pattern. CI, Na“, NH, " was relatively constant due
to groundwater during precipitation, NO3 was increased due to soil water compared to early precipitation. CI-,
SO42', Na', Mg2+, Ca”" was diluted with respect to increased discharge and NO; was diluted in early
precipitation and then increased in the end. NO3 and Ca”" eluviated in early precipitation. This characteristics
was presumed by the effect of API, discharge and ground water.
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1 A4 201549 10 204, =4 (1#}: 20159 119 254, 2%} 20154 11¢¥€ 309), AAEA 2015 12¢ 1Y

Received 20 October 2015; Revised (1st: 25 November 2015, 2nd: 30 November 2015); Accepted 1 December 2015
SPA Ak A E Y L3}, Dept. of Forest Restoration, Korea Forest Research Institute, Seoul 02455, Korea
SHAFH Y] AFHE- 911}, Dept. of Forest Restoration, Korea Forest Research Institute, Seoul 02455, Korea
Stat 2 A A A A, Dept. of Aquatic Ecosystem facilities, Korea Environment Corporation, Incheon 22689, Korea
WAIA A} Corresponding author: Tel: +82-2-961-2643, Fax: +82-2-961-2649, E-mail: choiht@korea.kr

* bW



918 AAE - A

g - one S AN 34 29(6) 2015

%
2 F47t HZole 883t 9o JFEHIL 9le
e 747t AEEe @4Z Hols A0 HiuEy
(Yoon et al., 2006).
bl o A7 FEFel Wt f=
BAA el FAE G 54S el
e @7 FEAY A
APl 7123 4 U H

oF FEHY] HAE ollfst=tl F&3 A
th(Drewry et al., 2009). Williams and Melack(1997)
AfolA 8 Fol sEe 2 &3 vl st
AEgolglon ol §EEHY o]sAE FNFEY F
shet o] 2w 3k Hj&o| o8 AojE Tl skt o]e} Hirf
2 5070 A% §E%0l F7UA ol ABVAS v
gt o] AL |2 HE Zste S0 7 S dAHL
2 AZEAG EGeRREH 2 H 557 fiol
2} &}9ith. Grimaldi ef al.(2004)& 7} QA oz
TEHE dF ol of 30% 7tFol AY{FE F5t
AfR SEHchal 514t} Johnson et al (1969)2 AF 4
SaLy ol AA MOl WBkl O Q&I W FEs} A
TE=FY A w27t et B,
4 5% Wbl 48 Bee) 344 §
R gt vf Qlth. ¥ Muraoka and Hirata(1988)«= 7}

12 0] 9 o8 o2 FHoie

B9k 29 o7 e wolAt Fez Fratsch AR
B3 EAnT Astrold S BT, FAL A5k

8 23 £+ WolA FEA Eohe AL oulg.
ReA §2F9) SR04 YN Y BE
7t AR FHS gt Aske 50| FUeHEA T
2> %tk 3}¢ith(Sklash and Farvolden, 1979). Mitchell
et al(2000)% AEA o] T A o $EEA
A7t AL EHA pH, H7]%0]&

o F3lo] MY o, 49 A&o fo9 2Ro
4

o
rir

¢

ol

I rlo ot of 4o 2
b

o oft do
ot > o

% T ]
7he 20A Ast] 7wt gastiA A{e
S v W3yt dAsdse Haskt. Hood

AFS W C N, P 5=}
wolw], A7k} §25o] u
WA AAE e, ol

3 ]
- ]
BEZA Y Z4HoA BEYS | 428

3o ANE SR A
of AgsHwA WATTD Bug w9

HY ARHORYE A WAL ARSY 224
s, B3 494 @7 9% wsh] W2 ARSA S
Hat AFE A g Agolth ueh ¥ AFE 44
£ 9 Azhste] G2 §24 W SEEAY FHE 3
ot W] §%4 §EEAC K3l 54 BASIY
st

LRI

AT L A71E EHA £2E Fe Y5 o)
o YAt A AG9or HAE Y= 37°45 4823" N, 7
T 127° 09 2340”7 E olt}. SdHAL 13.6ha2 FEIL7}

160-290mo| ™, H A A7} 25.2%0]t}. o] 2] Hd
e 1,502.9mm, HE 7|22 11.2°C o], Mok 3}
o
[}

ATHoZ Furet A7t £8 £F5 o[ F1 At

Q)47 o 912 Figure 13} 2t}

SN
Gaging\\\
station'

TrEe $954% 454 (OTT, PLUVIO)E ©]

IS 7HA 107 7tA o'

. A9, A A 10

2 Y Aede 4 dER w5t AL
E

A\ olo

2 rr 32 Az ox ot

4 DALk g
u
do nie

4o
1t
-z
-
=,
=]
fin}
SN
do
2,
©
—
=
H
=
=
=]
o
o,
&
il
o



919

102 ZEoR 233 e §EFOR AT,
A4 A4l AL 20054 685 20084 97}
A % 2379 B4AE 2AARE RRYSES o] 83}
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Table 1. Sampling period and analysis items at each storm event

z
e

Event (period)

Analysis items

pH EC ion
1 E050615 (15~17, Jun. 2005) o o o
2 E050626 (26~28, Jun. 2005) o o o
3 E050629 (29~30, Jun. 2005) o o o
4 E050701 (1~ 2, Jul. 2005) o o o
5 E050703 ( 3~ 5, Jul. 2005) o o o
6 E050709 ( 9~10, Jul. 2005) o o o
7 E050725 (25~27, Jul. 2005) S - N
8 E050728 (28~30, Jul. 2005) - - N
9 E050807 ( 7~ 9, Aug. 2005) S - N
10 E050824 (24~26, Aug. 2005) o o o
11 E050913 (13~15, Sep. 2005) o o o
12 E060527 (27~29, May 2006) o o o
13 E060625 (25~27, Jun. 2006) o o o
14 E061022 (22~24, Oct. 2006) o o o
15 E070711 (11~13, Jul. 2007) o o o
16 E070914 (14~16, Sep. 2007) o o o
17 E070918 (18~20, Sep. 2007) o o o
18 E070921 (21~22, Sep. 2007) o o o
19 E080719 (19~21, Jul. 2008) o o o
20 E080724 (24~25, Jul. 2008) o o o
21 E080802 (2~4, Aug. 2008) o o o
22 E080812 (12~14, Aug. 2008) o o o
23 E080901 (1~3, Sep. 2008) o o o

* .
not analysis.
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Table 2. Hydrological characteristics during the storm events

sk ek ook

TP MP  intensity TR Peak flow

Event API,; API3 APIs API; (mm) (mm/10min) (mm) (mm/10min) TP/TR
E050626 0.0 0.0 0.0 0.0 147.2 11.1 14.9 0.16 0.10
E050701 3.7 16.0 117.4 112.8 105.6 17.7 51.0 1.28 0.48
E050725 0.0 0.0 0.0 0.0 47.5 14.7 5.5 0.12 0.12
E050728 0.9 37.9 37.9 37.9 139.0 11.0 69.2 0.92 0.50
E050807 1.4 2.2 66.9 87.6 56.0 13.5 13.2 0.12 0.24
E050824 0.0 0.8 10.1 12.5 83.5 4.5 16.8 0.10 0.20
E050913 0.0 0.0 2.1 2.0 85.5 7.5 14.1 0.11 0.16
E070914 0.6 1.7 2.7 3.2 63.0 1.9 7.1 0.05 0.11
E070918 0.5 21.2 48.7 472 127.8 4.3 259 0.20 0.20
E080719 1.0 11.9 13.5 439 210.3 7.1 58.0 1.04 0.28
E080724 1.3 10.2 152.7 144.8 248.2 11.9 151.7 3.19 0.61
*day, “Total precipitation, ""Maximum precipitation, ****Total runoff

TP/TRH|7} 0.100] 2| ¥F W] 23k H] &5 7HA = 7 AR R Ao UeE i
o} 27 4efo] wol S.&kr o3kS njz AOoE HYrh Inamdar et al.(2008)2 dissolved organic carbon(DOC)

Zl pil
ESE E0508242F E0509132] 7% APIZ} =11 At 747} and dissolved organic nitrogen(DON)< o]-&3t 7F- Q- A}
7k o AR 8hE dAtolA Ee] Az wf DOC7} 7+
=oton, E¢gol 58 wf DONo| =of, MYEFet4z
E050626 £050701 Aol DOCeof| & ¥k mzthal Fch Biron et al.(1999)

~w] geoo o 0 o §2FT ASd JBEY AT, Ego] AT A
o 2PTo U BRecon, o (28 dd o 24717653 DOC, NOy, Ca o]20] F7bgketa
iy =2 8, shoirh uiebd, 2 AR AYP4RAE Yol
g 0] a0 T 0% W Soo o wog o 7] 4L A Aew wetdn
z 102 ey O/_/ = ;00 z
ey o ozainl RE0|R9| =
s gg i %%% R EE - SEZN 80|29 5
A2 L Y75 2 wekH ZeAe] §EFe 2 Aolg
2 i P 0 000 %O“O o g HER glEti(Table 2), APL 003} 112,89 gho 2 A
§200 4 A75e] Zol7k 7| E0506263 E050701% T4k
S e . 2 $&%F dslo] h2 §2olee) $E W3lE Figure 20]
A T @E Ce [wE RS T B4A BT CF 3 NOS o] 28 uHAIA
p— — % HrFe] ol FAAS BYlom NHY, K, Ca' o] 2.2 A4
I e %ﬁmo oooo 1% o] olgdae teslth 18t SO, Na', Mg
i ° 0 B A 27) £ BEE AL olgAAL vu|stg
wL P 7 Th 050626914 CI 0] &8 4530 F55e} 4o
) WL 000 |Bpmo oo o [ £ A MR gAH SE AFE BT NOy 0]29 FEL
N 5 | ATREWI T4 AT £ REYS Yook
5 200 %m()jo@o GO W@O i e@o 1300 8 /\_]]j] % %J_O_]—ME]—. _NH4 olEE 5 271 E}\]Xﬁfi °
ekt ARG EFelN U FESFOR B
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Figure 2. Hysteresis between runoff and solute concentration
(neq/#) in the stream water during E050626 et

R

and E050701
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