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(1) AFXATIRICBITBERA T e F MY LA F 2 B ROEENTEE BHKE
73 :135~144, 1991 AFATHMHEE LT 2/NEARRBRMIZ BT, HMEHFADKD
W - TR » PRI « 25K « Bk « EFAKOER « BRIREB2EE L, &
MBI TEREORES 210 T2 EEIBAL TEL» 5> OWHAke 138k E LT3
RGN CERIR U 72 SHIEEROEET, Bk - MANTCI-BES LR Lz, A7
VTS X D CHEEOEBIOLETEANOBEIEID >N, ZBCBT 2 EELSE
ORI T 5FKD o ndz Clr OBERREIX 0.15~0.39 cm/day Th o7z, LIETEIE
ECrEEORZIRELS LD, REDTZRIEN 5Tz, Clr OBERE L BEXS BT
LHIFORH TAKE & 0 Red 7z IR D FHBEHEE X 0.28~1.06 cm/day T Cl- &
DM, Natid Clm& &b ichiic s s h, NatEE b EB CREHETHERL
25, TRTRIED 04 FAOBRERERO 2 D EHEENIIRYERIC & o 72, {%owkﬂi,
ﬁﬂﬁx%witémﬁ}mzﬁé V&I Tz, EHEENIAFBEER TH o7,

ToxucHi, Naoko, KURODA, Yukio, and IWATSUEO, Goro: Vertical changes. of
water-chemicals in a forest ecosystem (I) Vertical movement of CI-, Na* and soil
water in a sugi forest J. Jpn. For. Soc. 73 ¢ 135~144, 1991 On a small forested
watershed of sugi (Cryptm'heria japownica D. DoN), the qualitative and quantitative
vertical changes in water-chemicals were investigated in regard to precipitation,
throughfall, soil water in seven layers, spring water, and stream run-off water, over a
period of three years. Soil water was sampled using column lysimeters containing
undisturbed “soil. The -precipitation, caused by the northwestern winter winds,
contained much Cl-, reaching a- yearly peak concentration in precipitation and
throughfall. By means of spectrum analyses, it was confirmed that the seasonal Cl-
concentration peaks in the soil water were caused by the downward movement of the
peak in each upper layer with water infiltration. The height of the peak concentration
became lower, and the range at the base of the peak became wider as the infiltration
moved downward. The downward velocity of Cl~ was calculated to be 0.15~0.39 cm/
day through the time lag of the Cl- peak appearance in each layer. The real down-
ward water velocity, which was calculated based on the Cl- peak velocity and the
amount of run-off water through the lysimeters, was 0.28~1.06 cm/day more than
that of Cl~. The same seasonal trend for Na* as that for Cl- was observed only on the
surface and in the soil water in the shallow layers. The seasonal trend disappeared
in the deeper layers because of the effect of Na* adsorption into the soil and its
leaching from the soil. In run-off stream water, such seasonal trend did not appear
because of the mixing of the water components, which passed along different run-off
pathways.
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ERETHLED (3, 7, 8 20), Bohi-gE=E
FMZRAH—ZREO LB BT 2HK L OFEAME
BHBERVIBRVEENEC TS, £IT, i
HoLEEEOLENERSTHI, 10), FH—
BREBY B LEPFOVMERECET 2HRIED 5
nTw3, 4%, BRFGTEBT 2 FHAREAK
Wk AEBEOFEIHED DI, FATOENE
VEebDETHD, Elz, BKIERICES £ TOH
(1, 2, 6, 12, 14, 21) D% &, EHTbh
TEWRHRTH Y, EEHEMORBMECENR
HEERBLHE (22) 8EEh T3,

2T, HRAREOZMHLER2 BV SEMIcbTz -
THRHFE 21T 572, RERIT 1T 1983 5 5 Bk & BER
ROFEINFET 5N TV BEKRERET(15), KA
LTBibl 3 LEKOTERINZ, BEWEOHE
FROEE 2B o7, COMETEEL W, LBEOR
ez, BRRETIIEROFELEEN D DS
FNCATZ2 5 & 5 WU FiE2 TR Uz, SENIEEY
BOBBRREHOE LB L LT, £98 - 30
CIEMEOEY Cl- (E3RA A4 >) O 1Bk OBEZ
BBl TEEKOBERAEEE Lz, £/2CL
Nat (5 b U 7 A4 4 >) L OHBERITY, 2EHTO

WA 4 Y OEBOE 2 S »IT Uiz, 5%, oW

FEMBECOWTHBEFERHEo T2 L LD,
B O WEHIRER P ED T FETH B,

on. HEto#z

HEAGEEMO RN, WER L SERORMCE

RABELRCHIEFEL WEREEEHTE) T
o7z, HBRHITSEARER 12.61ha OEABN T
B 710 m, FHIRIE 30 BE ORI & SHE F A (B
T2, RBOMER, —BR-YV2I7RHEBE-E
EHEL, BE, BE, Fy—b0ED, AKED
DT B, TEIEEEBEHRKL (BoR), 0~30
cm B AE, 30~100cm F THBETH 3, HEW
EREOBERE-1 ITRT,

Hz s U 2 AEHAPOHRAEEZR-1 IR T,
6 F~E5 2 1KELLTEELTT L, 1986 £
(1986 ££ 6 H~1987 £ 5 H) 1% 1,791.0 mm, 1987 4
B (19874 6 A~1988 ££5 A) 13 1,669.5mm, 1988
4 EE (1988 £ 6 H~1989 45 A) 1X 2,567.6 mm T
Hotr, KEHZEBEENA 1L, BEEHES L URE
X, 20~60 HTH cm~40cm BETH -7z, fHE
iF 40 EEDAF NTHT, ILAREHR 1,200 £ /ha,

J. Jpn. For. Soc. 73(27)91

F-1. HEEROBME

© Soil profile description for the experimental site

=l & 1 Tt BESE SAFEKER
Horizons Depths Colors Textures Humus  Saturated
(cm) (JIS permeabilities
notation) (cm/s)
L 3~6
A 0~30 T7.5YR3/3 Silty B 0.168*
loam high
B, 30~70 10YR4/4 Silty i 0.091*
v loam medium
B, 70~100 7.5YR4/3 Silty =15
loam medium
C 100~ , -
JIS, Japan Industrial Standard.
* KF5 (17) OTE et al. (1987).
€150
Eto0}
§5o
2 0
a J D J D J D J
8 1986 1987 1988 1989
e Date
X-1. FAEHEOBEKE

Precipitation during the experimental period
J, June ; D, December.

SFHIMIEERE 24.7 cm, MERIZEHEL T035, T
BREACIZY Y FFTIT7IF « ANIHIRI « A7
FETLIREBASND,

m %X B » &
FHEEKOEEIE, P 19.5cm OELE = — 180

 HERRTIE STl 7054 YA =5 TiTo7:

("-2)o BT, AV A—F LET, T4 ¥ A—F 3,
ARG 2ERT 20 L 3 EAEOR2E
TTUY s HcELIAAR, HELTL2E, &
DA T LZFMEMANT, HMHMIZEDRELZDDOTH
2, T4V RA—F BT 1IEAE 30 [ BEORY TF
VURBIZEDTERL:, COAETLINE, fEk
DFryar AV A—FEDEICRET B Rk
EBKRERTE, HEKOBEYEER - BAERE
LY QBEIHBETZ I LNTEETH D, R, &
BOBCEDOBREZT>TLEI I ETH S,
SAVA—FIE, VI —DHEANT DD LG
235, 10, 20, 30, 50, 70cm DD EFAEL, V& —
D&, 20, 50cm DB DIF 2 BT ORB L%, 12750,
EDELDRDIOTIRBRELIEEEIA Y A—FD
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Outline of the 1y51meter apparatus i
D=5, 10, 20, 30, 50, 70 -
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K-3. MAMNEEL 0cm <4 27254 /X FA?)
wHAEDR R

Relationship between the amounts of throughfall
and discharge in a 70 cm deep 1y51meter

BE . &mgﬁkﬁ%ﬁ%m&an&@ot@f i
AEOEEZT L2 RADOD RS DEF A, i

S 2mX2.5mOEEICRE L7, BBERIZY

¥ —EOHMIZITh T, ﬁ%@*’jﬁ %21'%0 Jeo RV LF
VURBICESE otj:i%ﬂ(%;@ 1A (ZH8IZ 2 BRI
1E) 28, FHR0 SITicE L7, LBEKEAR
W2, BEAK - ARAIRRZK « SREAK S BRI L 7o MRARRIZER
B RE L OE20.5cm OWNEFHIC X D EREL
to%%muﬁ%ﬂionmm@a%ntﬂﬁfmﬁ
P%WLK¢I%T$6H#6@,ﬁ%ﬁﬁ%Snﬁit
THESDEBAK b B L Iz, _

ClrorizA 4 v ra< I\ 757 4 *-(%, NaW;tx
HREFHRIZ & » THF 5 720

FERHEZ A VXA 2o EFRBWVLIZ5m i
CEEN 7R TERER U e BEEDSARIE 2 mm DAL

HriEaLflticonT, BEED Natid pH7.0- -
WAL INBRRRT ¥ & =7 ABIRIC & 3,

ClriZ AFHIIZ DV TITo /2, 1EBO NatiR=Z13,
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0.3
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H-4. ClrEEOREEEH"

Cl~ concentration ﬂuctuatlon over time:

a), Bk b), A o), Y& —B:d), 5cmlE e), 10cm
B:f,20cmE; g, 30chE h), 50 em & 1 1), 70.cm & ;
D, WA k), Bk, J, 68:D, 128,

a), Precipitation ;-b), ‘Throughfall’; ¢), - Litter layer ; d),

- 5cm depth ; e),. 10 cm depth ; f), 20 cm depths g), 30 cm
depth ; h); 50 cmdepth ; i), 70 cm depth i), . Spring ; k),

Stream, J, Jume ; D, December.:



138

MLz 7 v (KRR TR 7288, FRRICHE L7,
IV, #& F

BOKHIM & & ORIk E L MNRE ORI,  BkE
BV E BZRHANRERBEAE L D PPDiR L,
BezkAS 200 mm %83 L AN EREKES LE 258
BB e NThs, MARERBKECER CIZITER
AN (#2>0.8), B4 Y A—F o OHHEAER,
AARANERLT0.9~1L.3FOHEHCTH o7z TC
DT 4 ¥ A—F THREARIIHATE & EOERZ b
o7z (#2>0.8), BAKHIMZ & OMAME L 70 cm ©
TAYA=IDoDTMEBAECBEFREH L L TH-3
WRT o

J. Jpn. For. Soc. 73(2)°91

EEHAR OBEK, MAM, V7 —BirEBL 7K,
BRELEK, BAB L OERAD CIrBEOLEE * K-
LR T, BAROBKESED ML D DR VDIE, Bk
DB IR I KB BN 2D TH 5,

Bk« AR « VI —fB+ TNTOEBICBT 2138
KizB»T, ClrigEi— LB OHEEZ =ML %R
L7z BED LR U RSB TCERThERD,
EBECrRwERBD o/, Thbb, BATRH
11~1 AE, KWWV 7 —ETix 11 B~2 A&, 5cm
[B-10cm BTk 12~3 AtE, 20cm E-30cm B TR
1~4 AWE,50 cm fB+70 cm BTk 3~6 AE R L 72,
23, 5cm B IZHWRE 5 5 om 2l L 7o 2k
DZETHb,

a)
Cl-(meq/£) Cl-(meq/2) Cl-(meq/£) Cl (meq/t (meq/t)
- 0.4 ™ O 04 08 0 04 08 Th B 0 04 08
[ SR S IR " NN s I S L e L) R
—~ 10 10 10 10
g 20 20 20 20
- 30 30 30 30
5 40|/ 40 40 40
§ 50 50 50 50
80|l 0Qct.30,’86 60 Dec.30,’86 60} Jan.27,’87 60 pr.15,’87
70 70 70 70
b) : . .
meq/l CI-(meq/L ) Cl-(meq/2) CI— (mBQ/Jz) CI‘(meq/Z ) CI- (meq/t)
04 08_0 04 08 0.8 04 08
Th h‘ h,
R W I I, R LR L L% __
— 1o 10 10 10 10 10
§ 20 20 20 20 20 20|
- 30 30 30 30 30 30
S 40 40 40 40 40 40
g 50 50 50 50 50 50
e 60| Feb.13,’88 60{{ Mar.18,’88 60|/ Mar.23,’88 60| /Apr.12,’88 60| /May.6,’88 60} [Jun.2,’88
70 70 © 70 70 70 70
c) : : :
Cl~(meq/2) Cl-(meq/t) Cl-(meq/2) Cl- (meq/L) Cl-(meq/2) CI‘(meq/l) Cl"(meq//l)
- 0 04 o8 0 04 o.aTh;o 0.4 o.sTh 04 08 0 04 08 0 8., 0 0.4 08
Ll gef__ L. LB LR Llg LT LR ___
~ 10 10 10 10 10 10 10
E zorﬁz‘] 20 20 20 20 20 20
— 30 30, 30 30 30 30 30
£ 40 40 40 40 40 40 40
§ 50, 50, 50) - 50 » 5014 50 50
60[ Nov.6,'88 f5° Nov.29,’88 60] Jan.10,’89 60 Jan.25,’89 60| Feb.19,’89 60| Mar.21,'89 60| | May.25,'89
70 . 70 70 70 70, 70 70
X-5. CIrEEOSESH

Vertical distribution of Cl” concentration in each layer

a), 1986 £ b), 1987 &£,
a),

Throughfall ; L., Litter layer.

1988 &£, Th.,, #HWW ; L.,
From June, 1986 to May, 1987 b), From June 1987 to May, 1988 ; ¢), From June, 1988 to May, 1989, Th.,

V5 —R,
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0.4

Na*(meq/t)
0 02
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Nat(meq/z) Na*(meq/2) Na*(meq/t)  Na*(meg/t)
0 02 04 0 0.2 o] 0.2 0.4 0.2 0.4

(2 o4 n O
0.2 " s e Lle . Ll ___
0 L&%ﬂm‘& - 10 10 10
J D J D J D 4 § 20 20 20
0.4 rpy ' - 30 30 30
; s 40 40[: 40
0.2 3 50 50 50
0 e Dec.18,’86 60 ec.30,’86 60 60} \Apr.15,’87

0.4
0.2

OMM

0.4

d)

0.2

0 e S
J D J D J D J

0.4 e)

0.2}
OW
4J D J D J D J

20.

soal?

£0.2

P

z J D J D J D J

0.4 9

0.2 '
o"w

J D~ J D J D J

0.4 h)

0.2
o] ; s

J b J D { D J

0.4 ) o

0.2
I e S
J D " J D J. D U

0.4 I

0.2 "\/\"/\'V/"’\[\—¢
0 ' e e
J D J D J D U

0-4 k)

0.2

0 -
J D J D J D J
1986 1987 1988 1989
Date
B-6. Na"EEOEIFAE

Na* concentrarion fluctuation over time
RB3E-4 221, .
Legends are the same as in Fig.4.

M-5 KB TCroREBEBENANI-HD Cl-E
EOHEST TS, 1986 EEITIZ, HAR. V5 —
BTi10 430 H,5cm BTRMHNRELD 1 4 F¥E

Jan.27,'87

70 70

N-7. Na*¥EDES

Vertical distribution of Na* concentration in each layer
1986 EE, AHIIER-5 228,
From June, 1986 to May, 1987. Legends are the same as in Fig.5.

niz12 A 18 H, 10em BT S 51z 28I LB
12830H,UTF20cm BTIEEED1H 27 H,50cm
BTi4A bHEBEIEL, ClrEEDORENLEE
W5 T BN 2 RS 4 5 iz (M-5a), 1987 -

1988 I b RO EASTD Sniz (F-5b, o).

BAD Clr 3, 1987 K © 1988 EE T LR LT
RFEAREZ D, BHNREE XL Lo o i (K-
49, :

Bk o Clrig i3, 1986 425 & 1988 SE I Ik
A L EEICR A SN, R EDEER,
TBARE LD ECIZ 22D ST, BRI IEIEA
CRCEEOHMEZEL: (K-4k),

Clr¥F 13 1986 £ 10 F 30 HiZ 1, 0.13 meq/! TH
2 7K MMAT T 0.63meq/l Lt £BEBUTCES
KB RY, MANTELS LA Lz (K-52), LB
KOREBERITEIZEEL, 1986 FE Tld 5em &
7 0.56 meq//, 10 cm BT 0.52 meq//, 20 cm BT 0.
31meq/l, 30 cm B T0.27 meq/l, 50 cm J& T 0.22
meq/l, 70cm B T0.12meq/] TH o7z, 1987 E£E
W30cm By 20cm BE EHAHIM4EH -7 b DD,
D E B IZIZRBOERIF SN (K-5b, ¢), $AE
FAO CIrEBEDR i, BEOERCHENT 2084
Bofzs o

ek SBFAKICEL FEREDO NatBEOEE *
K-6 " T, NatiEE DA « MM+ 50ecm BE T
DOEFAREBNT, —LBEOHBREHLEH Y —
R U7z, 70 cm BREAK - KT EHIZE X
S TRP oI, NatBEOR R, Bk -HAR-£
BAD5cm BE Tk CroBéd L 13IZE CHHIcHR
i, 10~50cm BT CIrOBE& XD 3~50 AE<
1W0ecmEBT3ARE, 20cm BT 4 A LI, 30cm
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a cCi-
) (kg/hakg/ha-yr) .
0 20 40 60 80

Precipitation k=

Throughfall k
Litter k

S5cm

10em
20cm b
30cm k
50cm k
70cm k

Stream k

Nat
(kg/hak§7h0~w0
0 20 40 60 80 100

Prechﬂtotion

- Throughfall

X-8. i%?k EHEBET 2YMBEEL LU LTEF
CEENIYESR

Amounts movmg in SOI] water and that contamed

in soil

[ 1986 &£ R, 1987 £ 5 I]]]]J] 1988 £ ; [, Ak Cl-
£, A a+E B Naws, .. ,
[, From Jine, 1986 to May, 1987 : N, From ]une, 1987 to
May, 1988 ; [, From June, 1988 to May, 1989 ; Jl; Water
extractive Cl-, available Na* ; B8, Total Na,

Bcix 6 BRI, 50 cm BTiX-7 BB,

X-7 wH-5a xEFT 2 EKE O NarBEOHE
SRR T. NatBED, MARKBWTLERE LU,
fe ez, 1986 ETHAMO R EIEE 0:35 meq/l ©
L&, Bkid 0.04 meq/l THolz, HEADRHEE
F5cmET0.10meq/l L A LR L7, 10
~30cm B 0:10meq//, 50cm BT 0.09meq//,
T0cmBT0:10meq/] THY; BRITKELZELE
AONBW DT, HEBAD ClriBER LR LETRE
TIRELLEOBCEE LS Z 285525, NatTid 3
EREQERECITERbol, NatBEDR X, Cl-

J. Jpn. For. Soc. 73(2)'91
SHECERTROEHC T ZBENYD, FEEIC
ttﬁﬁo

l8kC1an@%i%E;z®ﬁfg&yM)
r1ERIZ EEKE L D ICBET 28 (kg/hasyr) %
R, ClrEid, MATRTHRAED 1.2~2.4 f5I8EHN
L7z (M-8), 1EMIcEBEARE EDEBETEIER
i, S BROERR S5 Wad 0Tz, Tk
LB IREIT S CIr&ld, BB 2HENHK

30.7kg/ha THBDWEHL, A—RBEBIFEEI LD

MEZIZEA 40.1kg/ha T, EZ L OEHOHHBK &
Wote, KMHE I P2BEER 0~5cm O LERET
1.2 kg/ha, 10~20 cm T 3.7 kg/ha, 50~70 cm T 11.0
kg/ha & FREIZFID > CHEINT 5 @R 4 5 i,
TEAE LDEBETAIEDI.1~2B5.4RWTTEL
B Tz KB B 1 5 Cl DUNE I, 1986 4R/ & 1987
R IIPRATNIC & B A BMERAKIC X BMHER
EE o 72A8, 1988 B IRTEIXIZIZO0 HV, 3E
H2ELU—EDOMERE A5 ik oTz,

Na* &b, AR THAD 1.6~3.2 1% X KB 3EN
L7z (-8), 1EMc AL &b eBET 28,
EEM0cm ETEMM - EECZ»PPb 5T 17~26kg/
hasyr DEFICH D IZRE L2 57z, BHRE NatED
0~5cm O TIEE T 2.7 kg/ha, 10~20cm T 4.2 kg/
ha, 50~70cm T5.7kg/ha TH Y, BEATHFEETH
NIZEOBEBWTHIREZEL» o/, NaiBE
0~5cm O +3ERET 29.4kg/ha, 30~50cm T 102.1
kg/ha, 50~70cm T 203.0kg/ha & +ETRBIZ Y%
WIEAS S ST, EKE L b ICBET 2 RELE
PEUCEBBEED 420 1, BECHET 2 & 30
cmEBETRIEIRELVLHOD, TAIVTETEA
BDI/3UTRTERPp ol EARICBITFS Natd
Nk, 3SEMOEREMZEL CORCRHENHR
AZ%® EE o7,

V. & -

1. HEkDZMTOE)

BENRTIZIZ 7 4 ¥ X =2 55 OFtAE A 60T,
BRBIAZ LIS LTRSS UE Y, BFROH
KEHC RHAREICIEFELLIREAESBONS &
W eERINBRE SN (K-3), BT 2 LD, #H
FEHIZEZ2 5Nz CrEEOREZNTETHNS £ T
CEABRBET LI, BRI 4 A =5
ST L 78K, HERE»SBALLEAERL
BOTREW I EDbds Liedd>T, BRIZHIG
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LR o e LBKOFHIZ, BoKPSHRE» 5B A
THILRZIDENMEEL, LEFEEFZ AT
e BABRHE LI DT, HEBXKOANTOEIEZT
HBEVR DB,

C 2. Clr sk

1) BkB X UHARCEIT 3 Nat « CrEEDE

HiZ g

HE TR, £Ew BAEHD 5 OEEHEOFET
BEOBREER T2, BK - MARB LUV 7 —Bi
B 5 NTFK~%D Nat  CINEED LFIZ (F-4, 6),
IDEEIEBEEZOND, LI, BEELES
THILICE->TNatCllBERE LS LR L, #
AR B 2B EMERED LR BT 2HEIS <
(5, 13), ParkER (I18) DERD & 31z, ClizZrs
DEFEMESBER DB IV I WO T, HANTA
snfc CrigEo LRI, ERLECHBELLNITA
Tx—=NT U BEBKCIDERLzbDEEZ SN
%, NatWDOWTHEARTH S 5, BAEMANTE
BEEDAB—ELZWVODIE, ARROEESEEKE
ERFTREENZDTREEL, FIA4T7+—AT Y
M OEFEECREKRE c BAERBC L VEHT 5720 T
Hb,

2) CIEED S &l B ROBEHER
CIrBEDELEENL, BA -MAN- Vs —B72D
T KRB THEEI N (B4, ZOZEF)
BARY MVEER U (11), M-9 HARSB L U
BLIZITRTCOBOLEARD CrEEOEED AR

0 ' 1 20 30 40
Period ( month ) :
X-9. ClriEEDRA~RY NVEE

Spectral density of Cl-concentration
ARy M NVEEBHEEERERT,

— HAM -~ YF—Bi--- ScmfE; - , 10em
B:——- 20cmB;——, 30cm/E ;- %, 50cm/E;-+-
, T0cm &,

The spectral density is the estimated value. .
——, Throughfall ; —-—, Litter layer ; -- -, 5cmdepth ;
----- , 10 cm depth ; —--—, 20 cm depth ; —©—, 30 cm depth ;

- % —, 50cm depth ;- +-, 70 cm depth.
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MVEEOHEEERT, AR, V5 —B, 50cm
BxTotEAEbZ12HARABEORSD AR b
VEERKEL, 2heD CIrBEQOEER 12 7 BA
HOZEHNER L TWE L, DD, 50cm[BE T
DFEAD ClrBEOEE Y MAREROSEHEFH T
HBZEDHEPD SN,

TBOKEH 2T o ER» 5 (K-8), HEH kR
BENLTws CIr 83 2nwoT, BB 218
KD ClrgEORENTEr o BRENTEC LR
Ezwl v, 2, BEEAETCONEN—ED
EE % bl oz Z b s, Clridibo Nati &
DAHFAVCENTEEI A P ek 2RE « RO
BEOIRYBETHELELZLNE (4, 23), Th
SO s, TERCBTS CIrEEOR L, #
WROCIrEEOPEILRACLDOTHY, HAFO
CrEEOEENTEBHT 2 BETHAL DL
EzoNb,

&5 127 RSB Y 2EBOEEIMOMEEM

-2, RBEBY BT8RO CrigEOEE <y —
DHERE & (74
Correlations and phases of the fluctuation patterns
of soil water Cl~ concentration in each layer
a) FHEAMR% Correlation coefficients

23S AR 5 10 20 30 50

Soil depths Throughfall

-5 0.934

10 0.783 0.923

20 0.650 0.818 0.927

30 0.510 0.675 0.726 0.855

50 0.548 0.587 0.572 0.713 0.675

70 0.399 0.283 0.209 0.231 0.135 0.613

b) {IfH Phases

X AR 5 10 20 30 50
Soil depths Throughfall

5 21.3

10 31.4 9.7

20 57.6 36.3  26.3

30 69.5 49.3 40.7 15.9

50 133.8 111.6  98.3 67.1 45.2

70 188.5 164.6 142.2 98.7 68.0 30.8

LIBOBES OHBALE cm, BREFEENR 12 4 B O BEFRS O
MHEHEERE 2 RT, VMR EBOBELREORTHETTR
To

Notes : Soil depth is in cm. The correlation coefficients
are shown by the cross correlation with the 12-months
period band. The phases are shown by the precedent days
in the upper layer.
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X-10. FRERHAE L BREAE

Accumulated discharge and maximum water con-
tent

HERHAKELE, HARTRERELASN TP SEB TR
BIEENEND £ TIRB L okE,

[, 1986 88 N, 1987 488 ; (I, 1988 £ ; M, SA&AK
5,

The accumulated discharge is the total discharge from
when the concentration of throughfall in maximum until it’s
maximum in each lysimeter.

[}, From June, 1986 to May, 1987 ; N, From June, 1987 to
May, 1988 ; [, From June, 1988 to May, 1989 ; lll, Maxi-
murn water content.

BIRE L A2 RD 72 (F-2), EWRIET S 2ED
HIEARRIGREN (#) 132°0.61~0.93 &, frAEIZ 124
AORE#CEDER Ly, LEOEHR TROLEH
WHRITL Tz, 2 & D, TRIRBY 2 ClrEEDE
B LEOEENBE LD THD I L ELD S
nize

Clrs b6 TRANEEODEE Y — 2 Eo 0z
¥ EBET L L5, TEKCIIHMERELSHL <
BALBEAD, BEOIEAREHUHET L 5 B
TBER DRSS OFEESHER SRS,

3) TEHEWHKED S & LEROBEHER
MARTCIrBENFERESERLTPL 74 Y
A= o DORMBAPEERRBE R RT E TOEE
AR ZR-10 1KRT, HCIZ&EITA ¥ A—F DR
REAESRT . 1B A OGS TRERHAED,
BARBKERZHBZ Tl s, F4AYA—FAD
FEABTNTANE L2 T, B, HMRWT
HONTBEDOREIETA Y A—F TRIEL TwA
WZEBbhb, IO EE, HEXOBENER b
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Velocity(cm/day)
0 0.4 0.8 1.2

Depth { ecm )
wu W N =
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~
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®-11. Cl°, Na*, TEKOBEEE
Velocity of Cl-, Na*, and soil water
5 o k[, Nat

B ;4 Soil water ;[], Na*.

VHEIES DA TRV EEFBLTWS, Htkt
BRI S RROAREES LD, FEERCE
WTNA NAFIEPE LT L EZ 55,

CIrigBEOEE) Y —rntEF TR Ld
5, ClridB v + YRR L > TBEL TS
D, NARZFHRINE L, BEORSEERENZ
EWTRBEND, '

13, Clr & LBKOBEEE

®-11 1 ClrOBEREE 2R3, BEEE X, AW
TRERELRLU TP OZBTREBENSAOND &
TOFEB» SEH LIz,

CroBeEEER, RRI4 VY A—FEEX&EL RS
B2 P o7z, 3EMOFHBEEE L S5em O F A
¥ A—% T 0.152 cm/day, 10cm T 0.151 cm/day,
20 cm T 0.235 cm/day, 30 cm T 0.285 cm/day, 50
cm T 0.332 cm/day, 70 cm T 0.392 cm/day TH -
7o DB TR CREEEARENE L, ClroBE»NES
WZikbEEZENE, AT MNVEFIZES Cl-D
BEE S 0.23~0.43 cm/day OEFE I H -7z (F-2),
BEHRE L, FHBKECTREKEOH IR 2R
iFHohizroiz,

B-10 127 U - E R ok E & RASKED I,
TEAOBEHEED CrOBSRE T L E AR
FTIEMNTED, 22T, ZhdiEACEEKOBEH
EEERD (K-11), BEREAER, BREKE
D 0.6~2.2fFEDHHICH Y, THKD IEMDIFY
BEBEI,5cm 5 4 ¥ A —% T 0.390 cm/day, 10
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cm T 0.280 cm/day, 20 cm T 0.827 cm/day, 30 cm
T 1.06 cm/day, 50 cm T 0.751cm/day, 70cm T
0.645cm/day TH o720 ZDREIG /A SRR %
kU 7: EBAKOBEEE TH B L2 3,

4. Na*& CI OEENVEHDLLE

AR & 5 wikc R s b Nat e CIN T
B3, 10~50 cm BT, NatBE L ClrgEDR %
OEERIZ R > Twi, A—#T NatiBED LR WE
NizZ e s, Natld ClNi R TE S Icd weE L
Shz, NatG Clr e BROVAF AV TH20, &
EHBLTwasLEaof NCRES RS, Lil,
1M HBkE &y B8 T 5 Nat&lE, 0~70cm
ODEBERETELASEVS P oI s (”-
8), B 1k —BHKI b D Th D, Nat ik ki L il 48
DIRLENSBELTw2 EEL N5, BE LT
DIBELIZE D, Na ¥EEQEEEEH 1L FE CTHEK
iz (E-7), X6 RERKTRABEERORR 2K
AVEELRER, EE2BECTEIEZ—E0REIR
SlebDr#EEEND (H-6), T0cm £ TRIFIZEL
WEOD Nat 2318k L & b ICBEIL Tz, EHR
HERMARCZLIZHMARLI D BZVI L, 70
cm BUF CRER»BE % EES £ Z 515,
Na+& Clr O +ZRTOZEE % A2 MVEN %
WTHEEL 72, Na‘tiBfE L ClrBEOEEIT FIERE
TRIEAHEBEZR LM, 30cm BT CidtEEEES

#£-3. H—RBeBT2 ClrEEL Na"BEDEE) S
y— Ol ‘
Correlations between the fluctuation patterns of

Cl- and Na* concentrations in the same layers

B MR 5 10 20 30 5 70
Soil depths Throughfall

AR 0.871(20.5)
Throughfall
5 0.700(47.5)
10 0.475(81.1)
20 0.499(67.3)
30 0.248(144.4)
50 0.404(45.2)
70 0.292(39.0)

TEOBES QEMIF cm, HHBIRENE 12 4 AFBEROKS O
FHEFEBIRE 2R T AR ( Y NIC ClrOBEEEOLEITH
BTRT,

Notes : Soil depth is in cm. The correlation coefficients
are shown by the cross correlation with the 12-months
period band. The phases shown by the precedent days of
the CI~ concentration fluctuation patterns are in parenth-
eses.
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B8 () 120.5 2 TFE-7 (E-3), WEL LTHE
it a7 Cl-k NatOBEOEENIX, TRERD
STHRRIZEBRE>TW 2 edbhrd, 2O L,
Natiz Clr& &% Y, LB OREPHROBENK
%<, +38KkD NatigE ik NatOBE F TRES 1L
TWBDTRRNWI EERL TS,

ClreAf LT Nar OBEEE»EH L (K-
1), NatOBEFEEIBRE cBREFEVEL 25
BETAEETH S 720, NatOBEIEEZ&MEI
ClrivBnrotz, iz, EED30cm & TR CI-
BEOLELEEED > TV IZbhhribs s, Ty
BEEE 3 0.08~0.14cm/day TClrD 1/2 1§ &
ol 30em L DRWT A ¥ A -5 THREEER
0.23~0.26 cm/day & CI'D{EIZEL D, ZhdD
BTRPEE LEHITEL T2 JRESRBR SN
720

5. CIEEH&IEFIKOKE

Clrg 13, Bk - WA CIRER(6~8 A)D 0.01~
0.03meq/! MLHNTIE 0.20~0.50meq/! 12 %
D, TEKEE 6~70cm [B) b£HITiX 0.15~0.50
meq/! LEHD 4B EECEE 570N T, B
AKTIREBTHH0.09meq/! L FERHOREAK « 138
KIZHARTEH L, XIS 0.13meq/l L EFL
ol (8-4), £7, EHRADLHDR £13 8k
Zo/hswzy b s?, BRICEFAREOHEE
EL, ©39»CRI ok, HERETEE AR
DBEZBZEPSbME &SI, SRHERSNEEIC
£ o CEL REGTHERARBRT 2729, ThEh
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THEES OSB3 47 NEALS (16) &, EFK
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EERHRSOBES D Z L2 FLTWS, ¥E
Bk, BEOBVEABSECHEINZCOD
bo¥, BEKEENEKRSLEKCEREPoZ
e, ZORBHOEERRHBEI S EWERKEE
HELTwa EEL>NS,

fRATIC I, REAEREFES Y 5 —DHEHEN
Y 2AF A (SAS) 2FRALE (19),
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