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Takagi, M., Nogami, K., and Nakagawa, Y.: Storm Solute Behavior of a Small Forested Catchment in Southern
Kyushu. J. Jpn. For. Soc. 86: 279~282, 2004 Storm solute behavior of a small forested catchment with steep
hillslopes and abundant rainfall in summer was investigated in hilly country of southern Kyushu. Inorganic ion
concentrations for twelve storm events were analyzed for a year. The stream water chemistry of this catchment was
characterized by: 1) independent increase or decrease pattern of storm solute concentrations on season, rainfall,
discharge before precipitation and antecedent precipitation index; 2) remarkable nitrate concentration rise at
flooding in summer; 3) marked flushing effects. These characteristics are probably due to predominant soil water

during the events and abundant rainfall and higher temperature in summer.
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HATHITE, M OSREMRENHA sz 2
EERERK, BAPKEOSTHZ(, e, sl
FEAL L3 wWEE R 8O BARE OBZRPHFMEEBROY
BERCKETHELYERELL, Ho 2T 208 H
fEnTwsd (Mitchell ef al., 1997 ; Ohte ef al., 2001),
ERIMOBETH HHEBICRES T, BIUKOBEFST D
RERAC L A8HG E TIEP B0 2 MEIEORR L
LTHREINT WS, HEMCE T 2WENGE, Bk
K BV, BERYIREESEY O R, BEE OBEM, BX
CEYNC & 2RI EEIRNICNT VA5 L TIRER
NTws, HRCBIT2EWTOHRINT A BLVZD
RO, [AEDOMICTESE, BB L Ui & o
EZTT05E, TORE, MK BARFEOEKS OR
By —0%, BANEEB X UOCMEBECTEZBEL TE
WG S L2 7o i, BUADTRIBRTE O & B D22/
AR & TR HERE % KR U7z b D72 % (Duysings et al.,
1983; Avila et al., 1992; Ohrui and Mitchell, 1999; Han-
gen et al., 2001),
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BNS O DDOREIZATH S, D DRHEDBEAKKED
ETAD A Z YL DIE S — 2 JIT T R T
iz, MEEEARAO ST A THNREIC ST 1
FRNCBE S 7z 12 OHKRA X2 bz DwT, JEES
BEOB/ Y — v BB LT,

II. B FHE

BHNE TR A MEFEE RN OERE DY 2.4 ha O/
TITo e ZO/NMNRBRIZE / FHEAE (60%) & X X
P 40%) oD, BEEIE170~220m, FEIFE+
[EHEHEMEAERE, 15 1 71X By ThH b, BERHE
OFHEMREIZ0.5m~1.5m, FTESEEDORIEIZH 40 E T
Y, TEEZNmBETH S, FEDOBEKEIZED
WEFHRIZ B v, 10 FR O T ERKE 2,876 mm D
55, AFHKEN 19CUED 5~10 A DFEEMICF O
T7% DEEKRD B - Tz,

BRI o H I BRE S 7z B/KEE T 2000 &£ 10 B
5 1HE T (K-1), AR BE A (ISCO
model 3700 C) % v, EEHXEZRIT 27D CYERN
WL, 7By 774 ABRIRICANS Z
LW X DIRE LRREAWTS, AL U TR S KR
F BB S ¥, BRI D tho o o 24 FFRDE 1
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Fig. 2. Daily precipitation and monthly average tem-
perature of air during study period.

The daily precipitation of sampled events are black bars and
indicated by allows. Gray bars are daily precipitations that were

Fig. 1. Location and contour map of studied watershed. not sampled.
Table 1. Summary of sampled events.
No. Event Year Month/day P, By Q @n API7 n
1 001031 2000 10/31~11/04 76.5 14.5 0.26 0.89 18 21
2 001120 2000 11/20~22 18.0 5.0 0.21 0.29 0 13
3 010107 2001 01/07~09 35.0 8.5 0.12 0.42 0 11
4 010124 2001 01/24~28 45.0 4.0 0.10 0.34 11 19
5 010316 2001 03/16~18 46.5 9.0 0.10 0.42 2 14
6 010421 2001 04/21~22 63.0 9.0 0.10 0.29 14 20
7 010521 2001 05/21~27 74.5 7.0 0.32 0.53 0 22
8 010604 2001 06/04~08 61.5 17.5 0.22 0.87 10 19
9 010613 2001 06/13~17 86.5 27.5 0.21 2.03 4 29
10 010706 2001 07/06~12 71.0 245 .39 1.50 0 20
11 010818 2001 08/18~24 141.5 14.0 0.14 1.23 23 18
12 010902 2001 09/02~05 47.5 5.5 0.17 0.40 4 16

Event name, duration, total precipitation (2: mm), maximum precipitation intensity (P,: mm h™'), discharge before precipitation (Q: mm h™'),
maximum discharge (@Q,: mm h™?!), antecedent precipitation index for seven days (API7), and number of sample (#) of each event.

BZE, Z0RBEEBKORIIZIG U T 2 B, 4B
LA BO6IFH I LB E L, vy + Uiz 24 KOEAH
B MV TICEARDKD 5722 THHEER MBI L,
HEECEbRo-ERICDH LEXEEE (EC) 23
ELTe B DV NIEA Z VIBENITE THHREL
oo T B TNIEARY MERTRIEHFEE ECOE
IL2EEL THELR, 72V 74 (Nat), #1774
(K", anywia (Catt), =72y vh (Mgh), HHFHE
(CI7), B (NO,7), Fift (SO )DEA 4~ DEE%
AFrrua=w o7 4 — (BEREEEH LC10A) 2AW
THE LIz BBT VEZT AL 4 VTSR RERE
BPTFOZEBNLolzD TR SBAL K, Ltz
(mm h™") ZF90EV /v FORHMEDOBFEAELFEIR
HEt/KNIEF (KADEC-MIZU) %#Hw CHIE L, KA-H
ERERC L VBEL -, BAkEREAED S 1.1 km &
N7 [BRBRIEEE THIE Uz,

HI. # R & # &

12 DK A X b ORBKEFHESAM b OBRERE
2,791 mm D5 5D 27T%THote (H-2), KEFFEOHEE
HIRzBWTh, FHEEB D ZHOBAKEID I BN

ED31%, BEIICZ < 69% ThH o7z, ZLHDBEAKIZEE
KE, BMABABE /NS o7z (F-1D, ZKHOK A R
> M EREAKBIRRTEE R B/ N v o T2, 1212 LSEAT 7 HIM
DFEATRERER fRET B4R P ETOAKTHRITIZ
FELRDZIICMELEBAE) ZEHTH/NHII LA N
VN BH oIz,

1. BAEBEORDEEDER/NF—
BEOEL—27RBBKRKOE—27 LIFEAYDA XY M T—
HLTwiz, UL, ERSEBEEIHRED E— 7 %6k
LTy LIFMERL Tz, Na*t, Mg, Ca*, B
FOCI BHEEMECEICEENMET Lz, Mg? &
Ca? WIRE L OHEMNBTDHOA > PizBWT, Nat &
Crid i DANY N THRELOHBENEETH-o 2
(F-2), SO bMEMIRCEEMETLLY, HEL
DHEBEVNEEEsle A N> byl odz, £72, ECIX
BTOAXRYMEBWT, pHIZ 1AV FEBRWT,
BrEERZEAOHEBE2R U, —7, NO,” iZHE8 Ik
BEWEBEN FRE L, KT ZHBRETRRD 5k
Mmooz,

TR ORI X, ke, BKRE, RITHEWE
B, BOKHiRE I L 59, EC, pH, Na*, Mg*, Ca’',
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Table 2. Correlation coefficients between water discharge and ion concentrations of each event.
Event EC pH Na* K* Mg?* Ca*r Cl- NO,;~ SO2-
001031 —0.95 ns —0.59 ns —0.94 0.93 —0.89 0.53 ns
001120 —0.76 —0.75 —0.72 0.66 0.76 —0.67 ns 0.57 ns
010107 0.66 —0.80 ~0.72 ns —0.66 —0.65 ns ns ns
010124 - 0.86 —0.79 —0.98 0.50 —0.82 —0.79 —0.60 0.58 —0.63
010316 —0.89 —0.91 —0.94 ns —0.85 —0.86 0.89 0.63 —0.69
010421 —0.63 —0.60 —0.55 —0.64 -0.61 —0.54 —0.45 0.51 —0.45
010521 0.77 0.58 —0.87 ns —0.70 —0.57 —0.77 0.45 —0.42
010604 —0.83 —0.82 -0.79 ns —0.81 —0.75 —0.80 ns ns
010613 —0.86 —0.89 —0.71 ns —0.83 0.83 —0.83 0.79 ns
010706 —0.78 —0.84 —0.92 0.74 0.74 —0.78 —0.75 0.46 ns
010818 —0.62 —0.72 ns ns —0.70 —0.71 ns 0.74 ns
010902 —0.88 —0.62 —0.91 ns —0.85 —0.77 —0.81 0.49 ns

Only statistically significant coefficients (p<0.05) are presented. ns indicate that the coefficient was not statistically significant.
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Fig. 3. Seasonal courses of initial (O) and maximum
(@) nitrate ion concentration of events.

BILUC BEIZEEASL, NO,~3EmLz, 202
&6, ARERIGHE TIEKERC L, BokERRARKIEE &
W TeBEkDNY — ) b U IZTTRERIIR B B K ET IR
B wvolBkaTORE I & &3, LEKOBEAKCED
LEIGDREVEHEIND, L DT, BEAKRICE
FEEDENNT 2 B I3 R (EEREAK - HrLwAK) &
BECEENTEY, —HETT2HMIH TR (EER
HiZK s TeK) WEBEKEENTWS EEHIhTWw3
(Duysings et al., 1983 ; Avila et al., 1992 ; Ohrui and
Mitchell, 1999), EEHFHACEEECEI N TV 5
Mg?*, Ca®" 7z & OEE DAL DS 1k, Bk ix
FHREIND D HRHEARTRENMET T2 EFE 2z 6T
b0 LIeRoT, RBEHEIWB B W THEARE
Mg?t, Ca? Rz b, FhtBr4{gdEnT
WEELDLILTWS NOmBENFE I EA LI L,
BRI HEKDFENEICREVWEF LI ONE, MED
E—2WBEKROE -7 FIE—HRLTWw3E 2 &h, g
SWMEBETDS A LT 7 D/INS OIGERERNCHERR RS
BoOEEPE L, MHEKOBELREENDTEKDHS
BREWZEERLTWEEEZLND,

2. B A VEENEHEIL

TEEEA A4 > OBARRTOREIZFRZ2E L TIEIZ—ETH
D,0.2mgL 55 0.4mg L OB TH > 120 —H, A
XY O NO,” DEREGERE R IFHKFEITED LN

EficE oz, K o B2 TIE 1.5mg L B
TChoten, EHHOA > b 010706, 010818, B X
010902 ClZ 2.0mg L LLETH -7 (K-3),

BRI D NO," BERELSKIEH T TEW I EikH
AOBEFEOR - 2 (Mitchell et al., 1997), %< O
s 2 Twb (Ohte ef al, 2001), Shibata et
al. (2001) &, REHIFEEAE S CERNO 18 O LHIETR K
OEBEECETI2HEE L Tws, THCL 5L, FK
FREOARBHIRE OE X HAEWN O (LHEHEA & L TRy

HTH otz —75, BHIOWARIC DWW TR ILEENE,
THREEREIRE X OFBEREECENREINTEY, 5

B S NIRRT O, 0o 3TWHD S big
BOBW2RBEFIZEIC Tho7, Thbb, BEHDF
IKIEF & KB OREIRIEE D75, AEHEEREEERNTH A
XL X v 2 A, Ohte ef al. (2001) %, Bk ELEL
T, HADIUHFERIZB W TEMHORWIHEREZ 725
FTHANEEOWEREREEE L WBKER L LTWS,
AAREANT L FICEHOER & ZWNE L Wi AR
AN 7B 3 2 AR T, 20> DERNPEEICH,
N3 Lick>T, Pkl EBKRORS IBEZENS 72
AN EFEZOND,

3. 79 rIHMR

FEokBHAEZ L OMEY — 7 HIZ, WL 22O T DE
BERLR LAY IR ORIz, AR
001031, 010521, 010604, ¥ X TF 010818 12 & \» T I,
Na*, Mg?*, Ca?t, Cl, & X UF SO, O 5% K B
BHEE T b b IREEINS G E > CHBIEZC LR U
(B-4), D4 x> b OEEAKETO EC 1%, EE LA
BEECRO oML Pole ANy PIZBEARS LKL, 10
mSm R TH oz, TDMDDA R b DHEAH]D
Clx+h* N8 5mSm, 9.9mSm™, 8.9mS m,
BLU82mS m THoDRHLT, FOMDA N
N T 010421 2 X 10mS m' A ETH-72, Mg?" T
HEBEIC, BELANPEZCEO NS 442
DERFTEEIZ 3.5mg L™ %ﬁf%ot@uﬁbf,ﬁ
DoNZholeA Ry MIX010421 2 & ZOERI ET
Hoteo F72Ca¥ THIDLA ARV N TEE LAY
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Fig. 4. Precipitation and discharge per hour, time

courses of ion concentrations, pH and EC of the
event No. 8 (010604).

Closed circles on discharge line in upper panel indicate times of
sampling.

SNEMEIX 10mg L TH- 77,

ZOMBEIMVIRORE LRI 72y 7R 0D
N3 (Walling and Foster, 1975), Avila et al. (1992) 1%
4ha OFEMBEEICB W T Nat, Ca?t, BL U Mg D7
Ty EBMIL, ZORRAYE LRI FE
FICER L oA PRoKBERIR R S o P e L

-, Duysings et al. (1983) 1 11 ha OFER D/ FEEE
LEMICBELNIEMIZB W T Nat, Clo, B X O Mg?*
D7 Ty EEAL, ZORKE L CHEDEEICE
MLIzZno ORGP RBMICHH SN S » e 70 E Lz,
Hangen et al. (2001) X 9ha OFMFEB BT K D
7oy vy RBEEL, ZTORRNE L THEORS L&
F T# 49 % saturation over land flow 238 L, IR
BTR=20WMHERRENE 2 5id & Lz, Mulholland
et al. (1990) WWMEMEMOBEL/NS WA XY D FHH
7oy IIRNEETH L R LI, L LA
TIIREAKEDSNRE DA X N THERIS N,

AR TE, 7729y v 7B EAROEC B L O
Mg?* & Ca*" DERE L OREENRIE S 117z, EC 2510 mS
M EDREVEZRZR I vy IRIRNENTH - 72
EDB, VIV UITEIRE b7 6 KX Mg &
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LBELWEHOERCZMICL > ThH o 3N T AKX
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MEEFTEAKOHEBL 2T AR M ORED, 2 5H
BRBEOEESENLFHMEEZON D, 3HEDED
T, TN DA DXL BHENKT S 7201213,
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&, DR TITD 2 (IHIRBOBAA X b 2L T
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