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Fig. 3. Time series of solute concentrations in streamwater in June rainfall event.
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Fig. 4. Time series of solute concentrations in streamwater in July rainfall event.
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Table 1. Characteristics of rainfall events

[ 355] Bk MARKE MNFRKE

R A ; A 5
T e e RAEE R BEE . .
Yk wE WE oo BB Ees oon D0 O pn NS
(mm) houw) (hour) (I/s/km?) &/1 Ve, /%) 1ME,
61 1998/6/34 ARSUE 455 6 19 11 505 08 06 — — —
78 1998/7/15-18 AGEEHIE 1620 38 40 1 484 05 04 468 15 28
10 A 1998/10/12-20 B DR 380 5 33 2 477 42 80 593 150 308

4-2. BEFA RV MCBIFBEFRKORELH
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Na*, Mg?*,Ca%",Cl~, S0~ BT 5 & & bIcBERBL L, BRK TR, BERDE
LTwotk, BEXH CEWA-EES/ME-FERET 14 BR% mg/) & Na*® (7-6-8 mg/I),
Mg?* (2.8-1.9—2.5 mg/l), Ca®* (14-8-11 mg/l), CI~ (8-6-8 mg/l), SO¢~ (15-7-11 mg/l) &
otee 1B, BER/IMEIIMENGRE 15 KO, REOREBY - 7HiI0BRAITH - 12,
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Na*,K*, Mg?*, Ca?*, Cl: B b b ¥ TERERD, REBDICSHbE TEESEMN, &
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ODHBE—-/7HOBEOELELS, BER/MIEZIIECHEERLI, BEOEHIZNE
NN EBER/IMETERK T 22 BR§#%) T Nat (9.7-6-7.9 mg/l), K* (2.7-1.5-2.1 mg/1),
Mg?* (4.2-1.5-2.6 mg/l), Ca?* (17.2-6.0-11.83 mg/I), C1~ (9.2-4.9-8.5mg/l) &7 >t Cl™ 1%
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5 22 Btk BB OBIMIEFT 139 mg/l &, BHEIO 3 AL EDEE & - 7,

EC: WML b7 -> TP LTV 5, B/MER 2 BHOMME -7 TH 5, EC D%
B2 (18.1-7.0-11.8 mS/m) TH v, [EE LB, -7z, THiZFIC Na¥, Mg?*+, Ca®t L&D 3 %
SNVEOEFBEEL TVWEEEbN 5,

pH: pH ZRIEMIBOHBEIC LD, EHLSBHET I EBTEREDL -1,
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2R AR ElRH
6 1 6 AR A ~ v b 1998/6/3, 4
7 A B AT 7 ABERR A ~ v+ DR 1998/7/6-15
7TH 7 ABHRA NV b 1998/7/15/18
9H B[RRI LT~ % 1998/9/9, 16, 22, 30
10 HBERRT 10 ABERA <~ bR 1998/10/6-9
10 A 10 BERA ~ v b 1998/10/12-20
1I0BANRV B

A < v SO, EC, pH OB AKX 5 IT/RT . BMRESDRWI bbb, THEEH
RIS ZALIZ IS D - T

Na*, K*, Mg?*, Ca®", S0i~: B L FMHOBEEH% L T\, BER/MER 2 HZEORE
E—/BDObDTH b, BlIIIBERKT 49 B E TITE » oo BEZRE (BERAT-BEER/
E-MERIR T 49 B:f%) 32 h 2N Na* (10-5-9 mg/l), K+ (2.7-1.5-2.2 mg/1), Mg?* (4-2-3.5
mg/l), Ca?* (17-10-14 mg/l), SO3~ (13-8-13mg/l) TH %, EEOEEDEVSDIF Na*,
Mg?*, Ca®" Td » 12, SOF REIEIIMHD TR, 7THERKZD A XY+ DRIRTORELRH I
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MOEEREA A VicH~, 2hEERIBEREL 80 - 1,

Cl:TRADANY P EREN S, BRATOBEIZ 12mg/l TH -7 L L, BFREIC—EY
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mg/l & 155 tz, BERASRT 5 L4 24 BT 13 mg/l £ TR L7

EC, pH: &b 5 &FHBICH L THEMEOEF%2/R Lic, EC OEE I (156-12-14 mS/m) TH
%3, LHL, 3ZBEOHBE— /it ECTREDQOEY—7, pH TRAEDO Y — 7 BBhi, EoF
BEHRFAA VEELCDEEREOE -7 2RLTVEY, 20hTh Cl- OBEE EAMKE
(, COEEMNpHIKBIhTVWAEEEZ OGNS, fluc, TOREBEMSLEHFLAOIE Na®, KY,
Mg?*, Ca?" Th »12o CNODTEEREA X VD, TDA XY P TORANTORER Ca®” %
BOWTERELVEL, BEE2SATVWEEEDLNS, SBEHOE— /BB IOX I BHIEELE
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ZFOWEC EICKRBICK L TH BHEEBENT, £IT, TNTHLOYHEOEE & REORKRI
HEHU, K 6,7, 8 KkERAETRT, £/, 77 7Ry OEER LI, AOENICEZN
FNEHEOMAROBE2RFKER L -2 —TRLI, (6 HZKR
HHLLFT— 7 D—EAEE2ITRT,

Na®: HBRE L r=—0.84 LB & EOHEBBED - 1o 52 23K, REEHIKT
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Fig. 6. Relationships between discharge and concentration of stream.

BEHEBEPLTH -7, 9,10 HOMARNOEEI 15~96 mg/l &, RFEKDEE 4~13 mg/
LTHANEBEETSH - 1205, BEFKOBEMSICELBEEWVS T &G o1,

K*: fHRFKIE r=—072 LB LAOHES A LN (0D DENETEREY, X
EFFEL/NS 0, GRETEEOREITEMEEZTV S,

Mg?*, Ca®": Mg?* & Ca®" idifil & ORARMPIEFE LTV, HBEFREKIZZhTh r=—0.88,
r=—0.84 L EOHEMEBED >k, Ca*m OLBEFHRIIREL,
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Fig. 7. Relationships between discharge and concentration of stream.

BE oty 9,10 ARIBEDEALEEOHETHANOBENERICE L ->TW, 100AT
HREEOHEBEBEDHEEZR LD, ZOMAROEEELZITVWEEELLNS,

NO;: HHBARE r=0.64 THOHRELIEOHEBEBAGNEH, THLD S 10 HR3HESHKE
Bote #2T, 6,THEY I0ETENENHEEEEE6,7 HMr=0.87,9,10 Bbsr=
078 &7 572, 9,10 ATRIZ SO EHE VD LETEVHEBER L X,

SOF™: MOTEEBREA 4 v LR EBULHERETRL, 2205 ENTE L, —
Hid, Bill7— 5 OREFSTHEE OBICEOKMBEND - 1. O5—F13 7 HOBERHIO D
T 0.5~2.2 (I/s/km? DIEREMRIC, B 3~7Tmg/l L{EVESTH 3, HBEREEE 2 L2
BETIEr=—026 SEVHEETH 345, LIt 2WHCH T B EFEIETRr=—082 Lt HLWAED
HBERL, %ETIRr=066 & IEOMHEBE%ERL 72,

ANC: AR Tt ANC (Acid Neutralization Capacity) 2, MT LT EREA A VDA F
ZFVEIBE» ST =4 VEHBEEZL Vb D LT B, AHABMOER/KD pH BBBL
R 7~8 T, H*,OH™ OEE /NS Wik, ANC ZELIEIC HCOT nEE A%, HCOs (i
BT CO KICIET BT Lk VRT3, 2Dk, BEHCO: 4 4 VEBESEVWELZOD



12 REZRBAT « FRRNI5E - HFRREE - iRt —RE

1600

o]
=-084
~1200 ‘kk‘ r _—
S
g Tk '%‘,&; .
il I Rt o b eon
S N —
E 400 —— 3,.'*’9? S o8
0 . . . e 7,108
0.1 1 10 100 1000 10000
30
r=-084
24 -
CHTY R . o
PR R . T oA
212 [— ot ’A‘l" s - F—— T ]
8 . "%oo °
6 | e & L
7
0 . . . y 7R
0.1 1 10 - 100 1000 10000
9 .
0% r=-072
8 |—-— - ti)‘%é. . EPWRE Sl SS A S—
7 . O iw $0A .
T |
a 6 e e e —
5 —
4 r r v
0.1 1 10 100 1000

AR(/8/km?)

A8A o 7AW ©78 09AR X 108 B AW =108

1) BRor ZERERERT,
2) EMICEHRAROMETOVELTINS,

X8 #WEE ANC, EC, pH DB
Fig. 8. Relationships between discharge and ANC, EC, pH of stream.

KOMPTOHERHOEVWEEL OGNS, KEL ORFKREA S LHEBFREK r=—084 LB DM
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1~3 (mS/m) T L, 13~18 (mS/m) L FHWHEER LB ZOEEIHE DEATIVED 5
120

pH: BB L r=—0.72 S EOMEBE%ER L 72 KA O pH fEH 4.5~6.0 Lowxt L, B
KD pH {13 7.1~8.9 TH » 2, BIHKPOFEREA 4 v OREVETREBRFICHANR OB L
NNVICIET T 206 L, BRAD pH BBREFICOHEVEFLETVEVLS, TOTEMD
b, FMIBICHRNBROEERERELS S 5 2 Lh3bh 5,

V. & =
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Table 3. Groups devided by the relation between discharge concentration of stream chemistry

Felsk I 11 111 v v Yk
‘ KBEEOHME WERCAOHYM R BRck-TRRE  HEAL
HIR NO3 Na*, Mg, Ca%* KV Cl-, SO%~ — AW
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Fig. 9. Distribution of concentrations in rainfall, throughfall, streamwater—rainfall event in July.
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Summary

In order to examine the relation between the stream discharge and water quality of small
mountainous watershed, we intensively sampled the forest stream water during and after
several rain events. This study was conducted in the University Forest in Chiba, the
University of Tokyo in the south of Chiba prefecture. The effects of rapid stream discharge
increase on the ion concentrations was devided into four groups.

NOg3 increases in concentration. Na*, Mg?* and Ca?* were diluted. K* showed no much
significant correlation with discharge. Cl~ and SO3~ showed different responses depend on
rain events. This results suggest that the differences between groups reflect the different
distribution of sources and generation processes of the ions.

Key words: rainfall event, stream chemistry, mountainous watershed



Abstract

Changes of Stream Chemical Characteristics of Stream
Water in Small Mountainous Watersheds

Akiko Kumacak, Takeshi Tsukacoshi, Yuri TaNaka and Koichiro Kuraji

In order to examine the relation between stream discharge and chemistry of small
mountainous watershed, we sampled intensively the forest stream water in rainfall events.
The study was conducted on the Experimental Forest of Tokyo University in the south of
Chiba. The effect of increases in stream discharge on the constituents analysed can be
devided into four groups.

I. NO*: which increase in concentration.
II. Na*, Ca?", Mg?": which is diluted.
III. K*: which show no much significant correlation with discharge.
IV. Cl°, SO%: which show different response to different rainfall events.

The Formation Process of the Kofu City Forest for
Water Supply Conservation

Keiko Izumi

The Kofu City Forest has been managed since 1947 in order to conserve water
resources. This paper is intended to clarify the process of the formation of Kofu City Forest.
First, the formation of Kofu City Forest was one of the steps in settling the conflict between
Arakawa headwater areas and Kofu City. Second, the change of land tenure of the forest
brought about further conflicts between Arakawa headwater area and Kofu City. Third, in
1939, a paper manufacturer proposed a forest management plan based on a clear cutting
system, but Kofu City did not accept it.



