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Jird Yosmioka : Studies on Moisture Status of Forest Soil V
Moisture status, water storage and moisture index of forest

soils in central and southern part of Kyoto Prefecture
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Locality : Tamba-cho, central part of Kyoto Prefecture
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Moderately moist reddish brown forest soil drier subtype (rBp(d) soil)
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Maderately moist brown forest soil (rBp soil)

FEEHh : SUERIF A ER TR T 4R
Locality : Tamba-cho, central part of Kyoto Prefecture
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Locality : Tamba-cho, central part of Kyoto Prefecture
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Atmospheric temperature and precipitation at Mizuho,
central part of Kyoto Prefecture
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19734 : 1 A~3 AOMEATROBRIC K 2WESERL, 7 ATH~8 ka3 r vy av s
— ZOKENDHY Z DOREIDF — 2 HRIE Uz, pFIEH 2.0 %82 21812, 5 A T4, 6 Adhd, 78
e FTERG T, £0@RPOMRNE pF 1. 3~2.0 0%l TR LEBESRBICBEI N T, 5 B TaAL
6 A« THRABEZGDERL pF 2.5 SR L, BaJBi2 2.0 LITis b BRETREEZR L,
7 Hih « THOMREEKBRICRELBBERL, B EETHFL7MEI TR LR, 7YY
VA — g =K ER Uiz, 8 BFAMERII pF2.0%#2 22 &137% ¢, 8 ATA~10 AL TOMRK
DIHEICH - L HEOMIZR 1.2~1.8TH D, 11 A~12 AOLBEKIEO pF H# 1. 5~1.95 It T
BOEARASN, THBAKICRISRBEULTELTO, BBk pF 0B+ R3 L, £fiIKA
B>B E> B BOBEAMAMIEDHD £ 5 ThHY, HRGEOBMEEEROEEL ZPTNETLER
Lo, L2L, 1B~6A, 8H, 118Kk, 28Ik 1BOLEOF—2BRELTNEDT, Thdt
BENIBINTS 5 PEHTIR TR,

197442 : 3 A~5H M, 6 ATA~7H, 97, pFL3~2. 0 DENFEHETHEE L, 5Adha~6
Ard], 8 Bld, pF2.0~2.7 DMMIICEWMEDHE THB LB Ts 2, 3A~5 A LAL5 A
M~6 ALz, Z2nZhoMEAORIRIICIZK 2 SHEEZRED Stns, pFEOS7FIRER
o HBRTH -7, TEHDB, 3A~5H LA pFL3~2. 0 DEWEZRLI-QITHL, 54
)~ 6 AT pF 2.0~2. 7 DFEWVERR L, & SICBKICKT 3 RIG T, BIERSEIc s L
pF{BAZEk Lichs, $%E TR s mmBEOBKICRIZEA SR, BTABTIR 10 mmATHROR
KIC & RIGIRRETH - 7o, BALEIO pF EOSTHRIER, £HMZE8CTRIZFARERELH L BE
By BOMHFTIEL 20, FEDE BRICHRGLV 50 O IHREROEEEZ T 1o L EER U,

Plot 4 BEEMEAERBOHENE (Do RAH)

19734E 1 1 H~3 Hic By &, 10 A~11 Aic By B ZNENTROGEL T 7o LIsNE, NEFHICHR
ENTEI,

5 AT, 7t - T4, 12 A FHOHRWEHRICIRY pFHI3 2.0 28 L, 20R»pOHMIE pFL 3
~1.9 ORI THR L, 7 Adhicid 27 ARIOERER KBRS - oD E DD THEOEREZY, A
B pF2.7, BLJBIZ 2.6, By B3 2.3 ¥ C LR LCABIICAEREhOEE#EEAR L, 5 AT, 12
B EHO BRI pF 2 ER Ui, WIhd 2.2 T TH - 72, pPF ESH TRV RBEIC BN T
&, 1A~3AL8A~1 LMK, BKICEHT2RINGEOBRE SN, BIHREBRKICRES RIS
ARL, BRERISBTE . MPHOKRENE R L, BAKEIEE S EVY, BKE, KRR
HRETOTN ORI NSNEER LTV S, BB pF MO T, %Rt (oF ED0 LR) 0Bf
BTRABDBECETLTENEEZTRL, BE/LOBE TS ABIET LT pFMaiET LT,

1974 47 : JUSEHART I HC RO EIRIREE AR L7s C 21378 <, PF1.1~2.2 ORE THR LIEHkeE
PHE STV, COMZE LOTERE - BEMMKRS UL, 5 H~6 AL 8 RooO A 25
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D, PF2.0~2.2 M AMT S RONIBETEH »720 6 ATHA~7 AhHOHENAMSI, pF1.1~1.7
DHFAEHE L, MOPMHIDPPLEEDOHEEZR L, BURKE(ERZ L, BEOERTIIARBHS
HopickfT UTPFMBSETL, WIhOBM LD SENEER L, BERIEOBETE BIBBARE
X0 EPPENEERTHAND O, 1973 FOMMEIZPPRT - T,

3) dEUkEBREOZMMEL

M- BOKEREBCEENICREREELELI THORBKTH 205, EfiIch 2 KEREBIZE
FHOMBICES RO & 5 2EHSZD Shi,

K18 AEiCh i ZRERREER 2 L, WTFRORESR BN THEERD pF HidREHOZh LD £
BICEL B 2EABRLNS, PFEREKEHCRESTRINEOTINLD HEARIKE-THZD
STHMAR—RTIRRVD, BEHETIRBKEPHEKBRCHEDOHEENS ZBETS, pFEDHH
BHIHFOVEMLYT, BB PFLI~20ERTEMNEB, T LTRERTE, BAEDE
KEFDOZ MO pF MIENEERT S, BHkERBKOAMICIE HEFEPPICE pF BERT &
SIS B, pFEDRMEL ERBEIDIR 5 ADBORERCEZ L RoN5, 1973 E37— 4 DRENS
 COMARBERTEILND, 1974 482 Plot 1~312BWT, 55 Hd pF a2 hPITic b~ TaEi
BWVELZD, ThREOBEASH EEBRICHT 2 UGIEPHPIIE - T, ZOMBHO pF
MDREEN S pF D FREEIZKEB SECEBELEOC BRI D, pPFESEZEIC LR LD S
AOBKBIZ3 A0 ENEREIEVY, KBLEBAXSTHEBTED N, —RiCERBEIREDCHR
HEEZLNZDT, [UROLFIEYELEEY, THHER» L OERLENI IR, LBKksS
DHEBARESHEZRTTEH S, TESHHBOERMABREBEALT, FF®i3E / +:10.8°C, Eil
SWRZF b/ F:13~15C &L, SLREBRRAY - &/ FOEBLEFERES 18~20°C & LT 3,
Fig.3 iz 3 A~5 HOAMSEOFEGHEER LM, chicihid 4 AhH~TRHOKERAF v/ F
BEBEEBTACTABEETHD, Bk BELTOLERSOBBREA L EELZ NS, TO
Bl pF fdsaic bR L ERRE & UTEBRICL 2REBO BinsEZL T 0 MEMEINES T
b5

4 R L KRR

B L& 8D, SHERAOKBREIBKPETOEBICHIE LT A0, TheThokEL v
IIARENE D, KEEMD 02— F, [EEMCETT B EETLBVESEINEDONG, T
DRI NRRZRLENEHE TR IBESORECHEHAICHONZBE&LESHY, TE—ERADL
BRMETEZ CEBBED oD, FREHAITEERN 100 mPNOR—FHLICABELTNEDT, B
KK > THENC LEMBHE TN ZKABICRB TV REBENIR O EHETEIN 2, Led-TKE
LR KBEAGD 4 F — VICR SN A&, BRSHEICIE U BOKIGE T v ABERFERE
EZzZohb, T, BKOBEENWEZERTHLTEEZ2OKEEMOBHETE UTHBOYEME
BEboEZTRBCEICT S,

T, KEV~iZ, Plot 1=Plot 2>Plot 3>Plot 4 DIEF TEEME L (PF EHREN), chart
BRIEE#ADE, rBe>rBo(d)>1Bo L700, SETHREORERRLE L TR ONIEREESK
—HT %, (ZTT, rBe % rBo i3EAHK L (REER) © Bs® Bo KR IE L AROKERETCS
BLENLLETH B)P, 5T, RAEMADOHE LOMEBHTH, Plot 12 2, Plot 33X Plot



— 14 — HERBRGATHRE B35

25

, Max. E&XE
20
Ave, TR
15 _—
L
3
5 7 Min. BERE
3
£
2

=
E -

E'M'LIE'M'LIE'M'L
Mar Apr May
Fig. 3. AFOLE HMTPLLE) OB
CGREF A REITIc X 2)
Transition of atmospheric temperature in spring
season at Mizuho, Kyoto Prefecture
E : :f] early ten days in month
M : 4] middle ten days in month
L : FH) last ten days in month
ARENTRA—FE LD LS, PBBELCTRECSHD, —BHUCED SN TV 2HE LONE L LED
KEREOBEFE AR LTS, BFNOLBKBRECHER XD o5 AL, fE EBiHksssE:
TeOEAREZT P T, FME FHPICESZE LBRTEDL 5D 2 REAKSE {, PORUL DHERNE
N3EVIBELFTHAHATE S, L LZOEZHIE, HEOKBRESEKES EICE - THBEN
7oK EETLUTEILT A ESZFHRBIC L b D TH %, 197448 B~9 Bickid 3 Plotl Dk ST,
DL ZBOBRRERCEOTHHE DEMML LBV LEIC SN TE, & iz B EMichrE L
FBENICE - THRFEO LBV ERIREERLTVS & LT, HKOEEKEY TEBEL LRVWERL
AT A ICREESDH D, ThUAOERIELTRRRABEZL NS,

Z T, KABEHAD SR Lic LBEOYIENHE > S BE(LE T RRIC DWW TEELTRSC
Eitd 3, 7, Fig. 4 THEBEOKAREBCHIHLIFLERNWEE L 31 5 HRRELIZEO=HERE
RU7c, b TEOERBS L, A8, B8R 34 32~46%, K& BIKK) 38 13~45%TH D,
SRR O OB#EBELIN S, €02, HEEHOBESRKLCE~TEEES OB ALK
TRRE L, BRI IEROSDEH B &, tho—2idfkBEOELREN 30% LI EOBELZRT -
ks ENHTEND, FIFICOOTRTTIKB~IELD, ThoDTERFRERBEHRKLTS
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Fig. 4. 1THEO=fEHRK

Volume composition of soil

S: ¥+ fine soil, G: A gravel, R: % root, W, : HIE K5
moisture in field, W, : gk D % /kE absorbed water by saturation,
A B/NELKE minimum air capacity, tr: BUKMEELE water
proof condition is eliminated
P. 1 =iREREESMTE B #13) Dry reddish brown forest Soil (rBs soil)
P. 2 EMRAEREEHMAL (BsI1H) ”
P. 3 dEEMERERE\EHALREER Bo(d) 214

Moderately moist reddish brown forest soil drier subtype (rBp (d) soil)
P. 4 BEEHFROREBEHEMAL Bo #1350

Moderately moist brown forest soil (rBp soil)
FAEH © TREBATAR FEERFHI AT SR

Locality : Tamba-cho, central part of Kyoto Prefecture
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Zip, TEERHOSERENOE (, BECERTAREOSRRINERIER IS, BEFCOL
Tid, FEABAEKSERERONTIAREDIPICX - TREZMETH 5, BRREOLIETAE,
BB ARS THEIN TN ERAEELTHINTOBEL EMHD, BMERNThL—FBERTH
EHF BT 2BFHICEHD, TOBFRTHEOKMRIERRE 5, 8KKO LD ERTHITEE
DHERT EFTRGEEH LB b b, TR, @oL0REIE - THBEA~D KRG ORENET &
NEABESTh 5, THRIUADO BRI & CBUK{E#MEATT - TRAKREEZIT§ 1S, SKEC
RSB ZOEBRESHREERTTH S, —&iK Plot 1, 2 ok 3 REEIRICENTR, BE
hE (Hysteresis) D/AEEBE &icK 3 28kt (Waterproofing) 12X ¥, Ui LIZB/KPHEK
PEESNZ CEBTTRALNT NG, COERTHE, RLAT1HHIEEE U TBREARREEZT
S8, TEABMOBIRETY, i, BKBEBEKBOEMER T, #HRid Table 1, Fig. 4,5, 6
ERTEOHEREGHUTERR L,

Bk RO K 3RS B - 2 b2, Plot 1, 2 oLt THRKBEABNEESE L {#k
LIz &TH D, 9 IHERTIE, HRRBTH 25~46% DEELZR L Piot 1, 2 ORUKIFESE
D59 18% LT IE T U CROKEL A L, BUKESHEOBOKE G kB S BO BRBSEETH
HD12TH 5 EMPFSDITIE 72 RIC, FRBMBEA UL TSPCT 58, REEREICK
- THAK WF<2.7) LHIFLE (F>2.7) OE&2REL, KILEMORKEDE(LEF~ Table 1
WA Uk, R KZBKEOE/, WIoBIcBWTHHIBHR TR 2 BATTLR L,

Table 1. BiKHHEREIC X 5 LEOYBEBHEOE(L

Changes in physical properties after water proof feature was eliminated.

EHIC K B RK mE % oMK
] g Ordinary saturation After treatment Saturation®
Plilo| B | RAS K KB Kk
Plot No. \ x5k B s EARABEKE
+ % |Horizon Maximum water ’?&ﬁ%&g Maximum water %&Jﬁf
soil capacity (volume %) : capacity (volume %) *
pF>2,7|pF<2.7| Total |Percol. rate? |pF>2.7|pF<2.7| Total |Percol. rate®
1 A 19.1 4.5 23.6 22 20,1 30.6 50.7 42
rBs B 21,9 12,7 34,6 37 21,7 23.9 45.6 111
2 A 18,2 4.5 22,7 9 20.7 26,0 46,7 100
rBs B 22.8 10.1 32,9 47 20.5 30.0 50.5 101
3 A 23,2 21,2 44,4 54 25.4 27,7 53.1 18
B; 24,0 19.0 43.0 94 25.2 26,7 51,9 9
rBo(d)
By 23.8 13.2 37,0 138 25,5 19.9 45, 4 47
Al 30.1 24,5 54,6 174 31.9 28.9 60. 8 114
; Ag 26.8 18.5 45,3 42 28,1 22,1 50,2 17
e B | 207 | 17.7 | 45.4 51 | 27.6 | 23.2 | 50.8 50
18 A 26,4 18. 4 44,8 109 27.0 24,1 51,1 140
rBs B 24,8 15,8 40, 6 126 23.7 21.8 45,5 122

1) FE&nE (185R) %8k Saturated completely after steamed for one hour
2) ETHick3 Use a coresoil 4 cm X100 m?
3) AFEIE LI Sample was collected in winter
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MHFLBEF T, Plot 1, 2, 3 DABD XS I 11~26% EFE L K& dDE, Plot 3-By, B; [, Piot
4-2BHDOE DI 4~ T BREORBINIVEDEH S, L L, NWIThoHET LRI~
ABEPOBKE MK ED,, TIBNBE OB KEHIHER U/ HHIC 20 TR, BRI & - THEH~
DKOBRBVGT B, HALEBEKICHIBEL TP SN S, 2T T, REABICY
TRAKBRBEA LU ABBEKBERBS U 18085 3, CORKDVTRERT 2,

FREATEEIC & B FUBBAT OFER, BUKENEMBIK X 2BKEOE(METE LTHILBATES C &,
Tizbb, HAEMSEKMEE S OAHEENSEHDTEO C EMBWS LI 572, £ THABERT L
ZUHEICT B2, 3707 4 v g —REELUMEREEZEM UT pFokaihEE R, HENE
Ko THEUABRKEBOELEFLBEINCHE I, #HIL Fig. 5, 6 WRLAEBVTHD, Fig. 5 Tk
BOKEALELB UL 5700, KAMERIIEBERLUTILHREE D XD 4 BREETHT, BFLENKS
B2 400 cc L MEAE D 2 ERMESTHRR LI, $72b 5, Fig. 5 €T, Aid pF=0~0.6 iz4g
L ZHRLAR (BRIBOBRNEREKHEYET 5), NidpF=0.6~1.7, FEFHILEAKS TEE
BRBICEET 32 Ticikdh 2k, CRPF=1.7~2.7, EERAEAKD TLEALESICED
TE %KM, £LUTCFIRPF>27, & LTEBHILMADOKS TBBEEZN6DTHE %, Bk, A%
EAROHEICED TV A, BAEEZAET 21O AICITERZABLAOBEKILENEEN TN ZD
T, COFRFRFERIBEDORS L& S RIBETIRITV, T TRERTE QB LHZORARES hik
T3y, EEMCERSABROREEICENTER L, BUKENELAEEORKRELCST, S2¥0
TEDBNZ B,

KD KA EIZNTHOLBIRBNTEHA LK, Plot 1, 2>Plot 3>Plot 4 DJERE CBKTLEEL
Bipotoe MEICK - THEINUIOKAOTRERES TR, HABD~ORESDBEETHD, f&ic N(pF
=0.6~1.7 HX4Es) OBKESEL R U, COF=17~2.7) ® F(pF>2.7) ~ORKELHEX
T35, BKEELTIESIE, Plot 2 OBE, Plot 3 ® By Bicki) 2 HIASEKSEDRDD Plot
3-B3 /&, Plot 4-B; BICBNTCORSEMNBNT 5L, —BWICBBREREELENEEIONT
VAR R BN BROKERE U, EEOERER T, BUkELE LS LE2RK M
& o THUKMEHEERE - FROMEET > &, 2BKBRBAT 2 8MAE~ORKRREL L, R
BKEMWET T2, CORRRTEIRBHNTHEECRSNEY, Plot 3, 4 TEHBEKBORBRLMESH
3CEd5, TEMBOBRICEN TR & 2 51 0RO TLRE AT AR & N FLBE MR H128
(L U7fER, BKEPBEKBICHELEZ L EBEEINS,

P LOEBERDS, Plot 1, 2 OLETHHAAMSEET 2CLL2HLT, ZOFEMNBKEES
TEDIEP~DKORESHEEIN, BAKRKFELDLERENE LI EL{ B >TO I NS
5, E5iT, BKEEZ PFO.6~1 7 HEOHARTIES S SEEL, BAEEZELIGIF TV E S
WoTH Do COXDRTBEOYEMIHELKICKRE A (LBEFD OKEREBEOBEIC OV TH
~5B,

(1) @48 (Plot 1, 2, rBs &)

Zo1ER, £FPoBRFETOERNPEEZDLOUFITORERLE TREL L BL ZKBREOE
{LOFEE D > T3, EREZEEEIEEBEIABORHOABLAVEEEL, [BERBICIEILEK
BT 2B KREBENMDRIIE LD T, —HFBEHCBNTE, BRENICKBLYABETL, S5%&4
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;===---=-------Coarse pore --------=----==-r=--Fine pore -
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P1

P2

P3

P4
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Fig. 5. HRRELBUKEERWERO TEOMETE EATLB L D4
Amount of coarse pore and fine pore of natural soil

and the soil after eliminate the waterproof condition
ML, A fkBERcky 2ERE (BINERR)
Coarse pore A :amount of air at saturation (minimum air capacity)
Coarse pore N : JEEZHFIN non capillary pore space
Coarse pore C: EEFHTLE capillary pore space
tr: B ELNE  waterproof condition is eliminated

P. 1 #HReEZEAHEAL ¢BeE 1) Dry reddish brown forest
P. 2 wHFeaREadKt: BeF1®) Soil (rBs soil)
P. 3 @EUREEREEHEATIFEEZER ((Bo(d) 158

Moderately moist reddish brown forest soil drier subtype (tfBp (d) soil)
P. 4 EEHAEREATHEKL (Bo B 1)
Moderately moist brown forest soil (rBp soil)
BRAEHh © R ERFHEET B4R
Locality : Tamba-cho, central part of Kyoto Prefecture
IS UT pF L3 AT D EOAKE L~ 5 pF 2.8 MAD 2 b TEWIKE L~ E TEHEIRERT 5,
F i, BEOHRIRENEN BT, MOLENFOKELVANVICE Z2EBEDORKSES - LBA TS,
4£41ES LR—ROLIERASKEBILETEOABLVAVER S TOWEZENLELED 5, EEH

LB KE VS RKBELORER EALET 5 &, MHICIBRANICERSOHEIBR NS,
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Fig. 6. BRLEIBUKHENELAE RO pDF-Ko iz

Curves of pF value-water content of natural soil and

the soil after eliminate the waterproof condition
r: BEAKMEN L  The soil after eliminate waterproof condition
HHRAERIBAEHENKE BeE1H) Dry reddish brown forest soil (rBs soxl)
R aRIGAEZKL (B B 1) ”
BARERERBEFKLREEZER (Bodd) B13)
Moderately moist reddish brown forest soil drier subtype (trBo(d) soil)
P. 4 BHEEFREREEHKKL (Bo B LH)

Moderately moist reddish brown forest soil (rBp soil)
FREEM © FERAFR - ER A AT AR
Locality : Tamba-cho, centrl part of Kyoto Prefecture
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NS DOHBRIRGHEOFEEZY TN A LIIBARTH 20, §iId0 &B0 LiRopmniEicER
THELEABREL, WIhd Fig 5 IR U IBAROBKRER S, DEDO LS ICHRIAT S C &8
T3, BREEOAELT Plot 1 DABICOWTRS L, HEO IHEMEED S b 27 HEIIK 68%,
Z DD BTN 46%, WA 22% DB TH 2, CCTEERCER, HAKDOI B, HTFr4i%
BEBEAMTH D 42% BEEEAMTH B L, BIUCOTBOFEEEFTHLAH BOB K 4 %
b, HRRETEEKE T LABEBON 66% ICIIKIPRBTET, BAL—HHEKOBEERL
TN ETH B, TOD, BELCHBILOBRTRIEKELZE T LT rOMETLESIEKLSD
BEKITBEET B C &ITE B, Lok CHIKEHCIRBHENDEO KD TR LIZSMREEL LD, pF
WHREHTIETT 5, T/, BEARCE, NEROFEETHABBEOKMZEIKE LTHED K
ANTLED, SEHAROETRD EHH TSV, COAEPOKSRENBECEBOERS &
KE - TERHERSN, LHEOKEVSVZEABORKENORRTH S pF2.7 KEET 5, KA
RILL LD SR TR H D8RO 7B A I AR O RS I BB Lo &N, BLETOKRSEBICE 3109,
PFMiiz 2.7 LI RIC ERL, OB TENKBLYNVERT LR B,

—%, EEMOKEREBIZDONTE, LFCHERLULERROMIEZTY, BEYE BRI DINT
#8 L1z, Table 1 /R L7cdk B0, ABICRBRLALETR BEHCED N BABNELLED
BNTNBELEBIPE. TEhB, QHKBDOEIENE L SBD L, OHRKEOKIBIEA UL
RAKRDBEBE LI EARLTO S, @ SICBUKENENEEIT > Th, OBLVROELIZEHY
TR, Lo T, ZOBATRBKEORBSRIFER L TEELBRIEKEICE s b0 L HET
%3, COEMBEERPOKBRELKRE (EX, FREHECENUABOKR L~ vy 2 EER
BFREEZ DN,

PlEo & 575 HEOHENEEOFHIC X 281/, FCHKEDERILDVWTORRREEIN TV
WS, BEREESORRELOEEBBLENX I TH 3, /NI, RRERISMRICKICED B
EHL, WolcABBRTZE20MER—BRED, SATEMAGBEREZEXPTNE LTV 3, &
7o, ENOOHEREIBICRBET 48 LT, MENSEETARKSEHY, BRATEEREE 9
RBbRBBRIFTH S, MEORBHIBENES CERT RHERTERE T TRELDTE S BRLR
BETEN, VokAZORGBHNCBERKEBARIKEL S, £FCBVTHELIERTSLL, it
BEET 5PN EERNTO S, CORREHEOAEELR LM TBICE T 2BKEONEE
EMEMHICHIED I KT LD T3, ARBFOFEESIBEOHAKBERO TR ERTH 3 T
WHE , BEHTEOKEBREBIIRIZTREBISHDTRENEDTH S,

2) W (REER) (Plot 3, rBo(d) #)

FONER & HEOKEBREL OBFKIL, BEHOKELVSVEEL, BEAXMBEOVALVIZH Z0DE
o HEMOBELARTH 5. COLBITREGDEIED K S RIE UkiBREBER L, Bk
FRICI3 B LS S BRSO L~ TEEBT 228, MEKBMEC RS IGEE UiokB LY~
FTHIRTZEANE L, LEALBEOKEL~VOTRIZPF2.7M4ETHYD, chll togies
AT LT ELHTENTH S, BAKICH UTI S RIGT 25, LEBUIE TIICKE 513 & RGP0t
TEHEASED SN D, BEIICH 10 BRI LORBN ALK &, pFHERBELrc RT3, ik
FEICHATKELVNVEE L, EROETHEPPED, BANOBFENKEREZIAE<B: B<B:BE
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DIEFETKE LSBT BEELELORERR, BEBOKEL <V PF25~2. 7T EETET
THLETHY, TOMOPHREMNELEL ZZEABREDO VAV ER-THWS, BHETELIRTDAR
IR EA CBKENS {, BAE, FRkELEHEIZEIDESE TS,

(3) BHEHELE (Plot 4, 1Bo &)

BRI PF L 3~2.0 DFOARE L~V AR L, 0 HEMIEROEBRELRIRREET TS, &8
FPF2.2EIKBLYSVOTRTH %, BKICHTIRIGRLBEDICRIFTH S, BidD 2 >04
BEC AR TBEMCEOKBE LV VA ST E 2012, COTEXHH MRICHE LT3 T 85K
DPERTH 5, LEOFBERPCAMETEMO LEEFE LOHEERED SN0, KXERTERL
7o & B0 RE DO OMBEROH ARSI DA L BZHRKICKEVENDS 5, Bkick - THENE
B3 a8ak, RE (AR OKELV-VREKEEZS T BERECHIZPFLS U EOBOKELY
N Einh, BKELBHREBREEPLHICBL, B BEASS LARZRIDEOKE Y AVICIE > T
3, ZOT i, MERRKIRIBBEMBRIGEOPE ETREL SBH LT 2K531KE-T, ABA
K—R I & H D TROKBRESHBET S CLERE LTV 3B,

7, 197347 Arhic 28 BRlicH 73 AN ALY, BEMELBICBNL TS pF2.7 L EORVE
BIRBHHE L, ~BINICZ DX I BREEHERESRECRERNBRIU L AT 5, LEOK
BREPSRT, 2O EBREOKE VBB EOSHRER L RBICRTNLEE, HICEED
SEEET TREHINS CEOKE LV~ VERTEBEL RO KERE, ik LEOKE Vv~ rEE
FTENTAEIBEARBHOLICRELRETH 5,

IV FERFEEBHE O KBIRE

1. EHOBES LT

FriEHs : BT AR X EMET FEEREBEE LEEHA

C OBERZ R EAIOJIICET 2B D FEETRIRICAE L, e 400~500 mOD L H38
TAHMBTH 5, WABLEEHECREADILERSH, HTERCET SRS BB BEL2HL,
BAMNCHRAEDEREGATO S, K[RIIBHT, ELHKER1FCHERTHY, LFOEIREL
CHEERSHENE, FFE%KERIIL 1600~1700 mmBETH Y, THAEE,7HLTIATH 5,

TER BN LR TR T EEEREER LM EIEL, AF, b/ O ATERME UTH
AEnTHa, #E, BHOWELZRBL, RENRAZSEFAEICRDBEDO LESHER L, HRDESE
BREFTH S,

B A RABIGE O ATE L 5O &/ $ OB T & ME F RO BRI IS 2 2 £ F L0 2 bHERE
L, 1AESRSE3EO L7 Iy /2=y b (BEK 2LBBAIICERE U, THifkEE BN
HEBERSEDEED TH S,

2. HRBIUVEE

19744F 4 A5 1976 423 H £ TOH4BAKSD pF & BACREE D ik Fig. 8 i, oo R
KO EAN M2 RT HEOZMMRE Fig. 9 i€, RkEtE%E 3 pF-ks fi #v Fig. 10 cz
nENR L,
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Plot 1. FHEMBEFHL (BeE)

Weakly dried brown forest soil
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Plot 2. EHHEELHAL (Bo &)

Moderately moist brown forest soil

S a2 A

R s | B4
o LR

B2

Plot 1

I e EMOMERE (RLVEBRO B,
BE 460 m, fHF : 25°, HAL: S60°W, HERR
BN L B, M v RATTH, M 754,
HEERF,

T B ERESER
L:+, /% 39EELDLIIEE,
A : 18 cm, 10 YR 3/4(FE8E), BREICELESL,
NEBCED, BRR - RREERECRE, K,
B~208, MMEPPE L, BARHR,
B::19cm, 10YR 4/4 (38€), BHEEUHE
B, - hARICED, BREREBSERE, BX
B, @, /MEED, TE~NTE,
B;:30cm+, 7.5 YR 4/4 ($8f), BiEE4TH
HiEt, BEBCRELT, NARESA AR
CEL, POR~E, M, PRED.

Plot 2

W RucE U iBEEME, B 360m,
BR 2 40°, Afr: S, MHEREARK : BIRE, M
AFALR, W75 F, EFEHODTRIF,

IR R
L:l1~2cm, AF¥EHESF,

A :9cm, 7.5 YR 3/3 (K4Bf), ERICEEL
~WEEL, NABICE O, FRREERE,
&, &, /MEEL, MEBECN - hABT N
%L, TB~NHZE.

AB:23cm,7.5YR 4/4 (80), BHEE&tE L,
N MABICED, BRRBEEC P RE K~
B, &, /e piEED, TEAEE,

B:25cm, 7.5cm, 7.5 YR 4/6 (186), [EHEic
ZLVEL~EEES, HER L, hARCED,
RIE, ®, /MIED, BREFHR.

C :25cm+, /e HABE,
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1) 1EokBRE:SRAE

COMRIFEI? OKERS INEIHLAMEBEROECBHRKIZETN TV S, oS HA @
6, 7, OHTHY, ThitkT4, 5, 8, 10 ANPLREWICE 2ENND B, LT3 EABARS
BOBELETZIT, BARERELREVLS 1L.0mm HUTORBKELAT BKEEREHDTEL,
HEHBERD BRI, HEOKERER, CORREGERE LAZEHNELLE HEOMBEHEE K
BRTAEMEBEALTELD THEELEH LTV, SEOHB L KERESAREKEL TR 3 &,
PF AR RO R TV OIRENNICKESEN4 A 10 AEHTTOMRT S 0, 11 A»SRES A
F T pF ESBENHHTE 2, COMKORBENHYMLE LTERALERPIZEENS 0, BKOR
B UTeld - TEEIO pF fREHHKE L, OO TEBEORED O HMEOEBIREINEE L THE
TRELNE D,

1974 4 A2 5 1976 3 B TOLBKERELZRELHOBFREYINRTLEOEDELD TH 5,
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Fig. 7. FHFEBHRIKOSHE & BKE
(58FF, Als LCRBRERTICE2)

Atmospheric temperature and prectpititon at Shuzan
and Kyoto, southern part of Kyoto Prefecture
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SHESHAE & U T, Plot 2 O@EiEEaikL (Bo 248 & Plot 1 oWHmEREHHL (Be
1) LOKBELORERD, Br BoBEETEHOLROKEL NV THZOIEH L, BeBiEME
BEREBEALEEHOREVKELVSLVTHY, EODTHRBHTH 5,

Bo A+ (Plot 2)

COTED pF i 2.0 2E 2 Di2, 5855 11 A% TOEFEEART, 1.0mm QTOMKELE
TERK B3 10~12 BREILLEEE LBAR Y TH 5, COBAO PF HOERMIIN 2.2 THD, &
#i2 pF 1.4~1.7 OHATEH L, BOKBYXVER LTS, ABIRAB, BEIESTR
REICHT 2 REBHETH DEMBEDIRKEV, ABOD pF iS5 AMOEBRKEBRES L LRT S
@fERTH, AB, BETRIELALEMBRLINT, £hThd pF MK L7 8L0K 1.5 OF
KBL =ik s, ABD pF lidd 2.0 %2 3 k5> BWEREETICBOABEIZ pF 2.0 icEL, B
B2 1L7 10T 2RO ThH b, ARBARESEORELETZD 34FHMTE, ABOKEL~VEd—
BeEBEED PF 1.3~1.5 2iR¥4, AB, BED pF ERK 1.7 8L UK 1.6 275 BRALEBREE

25T
5 Pt —— A harizon

--—- B1

pF ffi pF Value

6

=
12
+—

g0 §rﬁ_ Lf
;i il ’ i< tmm |
Ll M ATNIRER
) ol “ 1‘i b ol | i 1 LALL L .i[...’l.ll”!"]h ! H\ oo Jl.l IHIl.
Apr May Jun Jul Aug Sep Dot Nov De¢ 11974)

Fig. 8. pF MOEEEBHEOBEZ
Relation between fluctuation of soil pF value and rainfall
P. 1 H#&HEeziskt (BcE13) Weakly dried brown forest soil (Bc soil)

P. 2 EEHEasht (Bo & +£1¥) Moderately moist brown forest soil (Bp soil)
FRfEM : BURT, BEBLEEH

Locality : Kuramayama National Forest, Kyoto
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DLRvicH b, Bo BLEOKERER, [EREHESTEEES S KBIRANZORDZE L TENKE
LRVERD, BEOTREGTICENTIRASHAKEBELB LD,

Bc #4-1# (Plot 1)

ZOLBOKBERBETREEBOXEEZIPT, RKICBKOEMREBICK - TKEVVIZELL
HESEL, TOHEBIBBEHCEO TN > 25 BFN S, WAF4 AL 1975F3AETL 19756
4851976 53 B2 TOR 12 B EOKEBREBELET 2 &, BEHOBKESICHE > TELIKE
BLOHERBBITRENTH S, BHETIE, KEVvVvOBNHEN4 Ao 8 A LML 11 A TR
SBEIRAETTHIOIH LT, RETR4ALSTABHE10ALLBEIAITTH Y, BEY
KHASKEVEBEL TN S, BEHKENTRLELEEUPTORAIIERE (6 Aha) »59AE
T TOHET, ZOMOBKBEERTIBEOKBIREBICH LTEHLDTREUEEE 5 X T 3, T1b
b, LMK B 5 BRITHANE pF ERF2.0EETERL, 10 BRIER AN 2.5~2. 7/
MICEL TV, UL bERKIMDO pF O LAEERKESENZEHE B2HAED 5, pF E

251
F.1 — A horizon
Br

pF i pF Value

1.0-{-'— e - - S

3
8 33

fE7K & Precipitation
~
=

=]

Jan Feb Mar Apr Mar Jun Jul Aug

Sep
(1975)

Fig. 8. (o7%) (Continued)
P. 1 FoeitiBtasiskt (Bc M 4-5¥) Weakly dried brown forest soil (Bc soil)
P. 2 BEXEEZSNKLE (Bo B8 Moderately moist brown forest soil (Bp soil)
FrEEH « &R, B LEBERK

Locality : Kuramayama National Forest, Kyoto
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DEMBRHERIBESELEL RS TR, 5 8 AOMICHET 3 EMNE 1A, 197549 BRI OMR T
REHFHTEZ VDN, SRELH U, COBRAOKEREZPF=82.7 2730, S48 pF=
#92.5% kH -7, BESICEY 3MKOEERLEDKE LV SVBEN BRI EFEETIRITN,
1976 2 2 B REEICHANTHARDE SRN EhoTce EORDBADIEEALBBRE LTHE S
NAOT, 2LBE bHOEMLLIREL Y, DF—# L4 RTERTHOKE L v OREIDH
72o

2) ERIEKEBIREE

TNEND LHERICE T 5 LHMOKBRER, BERNICRBEREHCTRINT 3D, 655844
OHEHANTIRZ O TBOMIE EONELHEE EOMEOIIMEHE TREAOHFNEORLELEZD TE
fELTWB, £ Tid Plot 1 OFEMBEH/RMKL (Bc B+4i%) & Plot 2 O@EEHGARHEMKL (Bo
135 OKEREOHEICONTELTRS,

9, BEMich2kBIREEZR 2 &, Be B LEBOKE VBRI EERE CHRIZERR

20+

P —— A horizon

pF {fi pF Value

mm
CSG-‘- =
2
kK
:%404- ol < Imm
L
o
W!ZU--
i
LR
0 — 4 By T
Oct Nov Dec Jan Feb Mar
{1975) (1976)

Fig. 8. (o7&) (Continued)
P. 1 g Edit (Bc L 3#) Weakly dried brown forest soil (Bc soil)
P. 2 BB OEML (Bo BL#) Moderately moist brown forest soil (Bp soil)
RIEH) : FERT, BEBLEAR

Locality : Kuramayama National Forest, Kyoto
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Do, BEADOKELVVBED, BEHAD pF R 1.5~2.7 OEWHHETER T 208, EEHRTIR
PF 1.5~1.7 O &b THIEHME {, EHETRECRINT WY 3, Bo BLEOKE V<V IEEMIC
PF 1.5~1.7 ofifficirich, EBEPHICBOTRCOMMERL 5 C L3, BEREEHICK 10 B
LOEEKBSRNISEEICRY, pF 2.0~2.2 OREE TLER LT 3, COELIBOKERER Lk
T5L, B HLHEISODTRELABOKBLANVTSH EDIKH L, Be BLBRGREMICERE
LTKEVSAVBENHEETELMT 288 d - T b, TOMEEOKBRECE, Theho s
AT A LOABOBNSH S KMEN TV B, FH FHIAHT 5 Bo BHEEIHHEHH»OEIC
IROGBREZ T AAEICH D, FELBICHET S Be L BRAE B~ KatiaE T 2 EBICH 5,
HAEROKBIRBOMRIZAKNED /YT VAR REBE NS E CLE2BR LT,

BeKICs 4 2 OB R AEE ICEV KRB L RVERHRETH 5, Lch-T, FHMICRVSVOE
WIBFEHID, o LHRAITIR Be BORIBMHEREN, BEMCEY 3 Be BABOKEBELORER, 7
ERBBICEOTRABBLPETT S0, H38ESS By, By BOERFEHCETLTABLIOY
RETTHLHIIL B, HBEROETICHN, By, Bs BREDVBECHIRIRELILD, Bi=Bi>A BOE
BBEERNT CEHPIEBN, COXDITTEBRERRERD &L 0 ERBSEAITRETR, K301
WE—RTF VY e VORBRE, AB>BIEZBBEN - T30 T, LETHD &5 LI~ TOKD
BB REL Ut ESHA~KRS A S NS ORD ERRESSE SN S, < ORBTRAEFC L DRI
BINEEOEBIERTE, TTABICKSSMBINICECIVABD I AVF—RT V¥ p v
BEABRCED SN, ABE By, B BEOMIKRET VY v VOABAWMBHERL, KA ASICBEHTX
ZREEILY, ADDS BB, B 25 By BAKAREPHICEBELTHET V¥ » VARIZE P P iTE
%, it Be B HOBKICHT 5B E#BIC LTHA2BEATH %,

BeKiCxtd 2 b 3 —D2DREE LT pF HETOMANED b b, FEMETEEROBAKRIC pF
=0 DBEEREERTCEBLELES 2, COHERATREREZRLD LTIV ERBOBKE
iZd, BBt pF L3 LTORMRERRLATOREY, SENEEENC I E=RERIC bR UL
B0, MTHEREBOLERES S, BRSSO SERMEVEHQICHLRENS {, FEEARELEN
(Fig. 9, 10), ChoREBIcRIFUBEKIEES5ZSRBOMKEIZS pF=0 OEBREZBEICNE
HE1E 5T B,

IR DO KB IHRFEICDOWT, Plot 1 ® Be BAIBREEARICEBNT, By, B B TEEICEE
L, BRMICIBABL D DREOCERIRELRT LR Titl~<Tz, ZOLDWERBREE Plot 2 ©
Bo B+ BOBAD LI B ARBL SIERGRIETT BB LIRS 2BBICL3LEZ2 605, BeBL
BREROBECX - TRSIN PO LI LEHEEL LN T 3 4, COLBORMNH-TK
BWRTBOEREREDEDO LD IKEH U, 77805, COLBOFRIOIT 2 FRIEBBECHER
PoDOLERAOHKTIZNEL, HEEFEUCTORKERBEES NS, L - T BR3EENIK
WMENEAECEZT 2L ALV LABTMICEREZIRPTOHEEBCERING L LTS, REIIHE
ERMWO KRG BRE L THWIEnD, HENEEECESEERER, S, 0LBORGELOfRHME
LT AR ST T2, 8855 CEREHLILENI D,

COMXDHEHRTS, Plot 1 @ Be Eiti8i3 Plot 2 @ Bo MIEE R DAEE B, Bs O
RO FRHCHEIT T 5 2 &%, BB D 5 DERICK 2 KMEL Y THIIEO/KEREDIE
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S G R Wi W2 A
Al e /1 |
S DR =———CP
AREEAEN = 3227 |
Y N = Bl
T BRI RN =————FE 5]

Fig. 9. L1EO=#EHK
Volume composition of soil

S :#-L fine soil, G : AR gravel, R : 8% root,
W, : £BUk4> moisture in field, W, : f/KBED Bk
£ absorbed water by saturation, A : B/ NEKE
minimum air capacity
P. 1 gsHwmimaiit (Beil L

Weakly dried brown forest soil (Bc soil)
P. 2 #EHBEHML Bo 2L

Moderately moist brown forest soil (Bp soil)

BifEds : R, B LEHHK
Locality : Kuramayama National Forest, Kyoto
BEHWTLEORBAETH 2, 22 TEY, KFUEHSOHENBEREZL TR CLicT 5, THA
BEA—HmO EHETHCZATNMNEL T2, Bo BEBIAE FTHICH > THE LB DK
MEZDEREHOKE LYV ERD, Be BIBEHE ETICH - TAIEHE PR~ T 50BiIcd
57:%, Bo BIABX OMBIRBICE DD TNEN S BLIFE—BNICRIRY LD, UL, £hifd T
3 Plot 1 @ Be THEMOSEMNOEBRBRRICET L7200, BRPICRTIEVKBRELSHETZCE
TEM, Be B HBOWRRENBEICHRE LT T &5, BAICL 2K OBB LIS icHH
FACHE L EMOERBEBOMEMSHEN N2, $78b5, 2 pHOKSIERLR, BBRAZHNZ
KFARW L ZOXHO T DIORICR SENLRBROXHENHEICAE LT B, CORBRAKOR
KA LTI MOFETTRAMCRD BLT05, XHEAROGHBIBEER LT, Kol
OTHADERMU G ARICHA L TN EDT, IROBARTRICH > THN S FEBHEA LIZ 0 T
DHIFEDRIP 5, BIEHEADOFE~AKIICH > THNZ BEASEEL/D, 20051 ERICER S
EEERICIES L B3FELED, L L, FRASTRABOHE I, MEMSAESWORICE LcfiE
BEERZZY 5, FEIN > CTER URAR, BREOEHRAETRIRMMMAEOMECH LEEL ST
BLEBNtTRICEZLNS, £CT, 1A~6 KB 3 Plotl © Be B gD kiEkEL RS & (Fig.
8), 4 AETD pF D V2RSS EBRA T v 4%, 5 A AL pF D L svhRER D
EEOAREL, BKEBLEDHICAED pF M ER Lihn T s, OO B REKER IR 13°C «©
ZLTSORBORBRT TRERCKE >TVWERTTHS. By By BOKSHEHICHETEELE
REERICK - TERIC > LEEEATH 2 L Fhild, HEAED SERSET T 2ER88ES N
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pF ffi pF Value
wn
}
pF ffi pF Value
o
1
1

P2

1.0+ 1.0+ —— A horizon
----- A B
---- B

! -
T T ) ) 1
100% 40 60 80 100%
RS &K E
moisture content moisture content

Fig. 10. pF-7kor iR (BRABKEERE)
Curves of pF value-water content (based on maximum water capacity)

P. 1 ik aiitkt (Bc ML) Weakly dried brown forest soil (Bc soil)
P. 2 #FEMEALZKL (Bo A1) Moderately moist brown forest soil (Bp soil)
e « BB, BEILESRK

Locality : Kuramayama National Forest, Kyoto

WT&2, 1~6A KBYBKRABEREESEE (V) O&FR (Table 3, Fig. 11) »5 HBHLTH2
&, AE=5.7mm, B, [§=10.7mm, By E=34mm (BkBHL) Libh, B, BB B T 3 k%
DFEKRENRE D, TNBLBEABLOERIEIBIETHD, HAOEBIERIC XS 18K DL
FRFERTE S, T/ Plot 1 IEANERIEMEERICL, BAKLSITKSDHHE INB B HRE
TiIBLN TS e, Be BLBOKSTEOKHEE L RO LT3, Bo B LBOKSREIZEER
B, BOKEBREEZER L, ROZEINMEREILELNPT, Plt 2 © Bo &t
DOKBIRBEILBENICEDDIE S BOKESR N, ZROEBIMFRIHEEDLNG, HAOEE
TERIC X BRAGDEIBLEBRSENOREZERLE 7 1 id, Plot 2 KEWTRBEHO LT MY
DA OF HOEEZEHD TN, BRERIK L 3 LB KIOWERAEER TR EN TN,
L L C OERIIKRADEERNIS D 5 7eDTIREL, b bDKRIOHEBMHBRIEH - Tl &Kl
%o THbBL, FEROKKIER (2) TRUAEBD, MO TEKMIERIKS & HEASOFERFR
Ck > THREBEDTH B, Plot 1 @ Be WABTIR (P+ 1J<(E+T+R) OBFETHZDICHL
T, Plot 2 ® Bo M+ Tk (P+1)=(E+T+R) OBEFNBEL TR EELZOBENYTEH B,
L7285 T, Plot 2 B TiIZBEICH 2 —FL LOE\B/KEIENE 2 & ERAED S OBKEDI IR
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DU, (P+IJZ(E+T+R) OVEEFKSEN, pF G038 ER LTRPD LokaHkssiEs, HLo
K51, TEOKBREZERMNCBIREHFCRE (L sN 505, MBSEICEE U BBy
CEBIND L LABKED,

V ZMIRORKE

BHROBBETRIEO—> & UTIKBES S o1, KEFORESEA LTS LEFICENT,
DKBPABKERONIPHRI—BLEEE - T %, TR, BIRNVICBOTHELLEKkSO
pF % & L i L THRMOBIKIBEORR L7125 TIRDORKRIC DD THRET 2,

1. TMOFRKHEEE

FARORKEEEE UT—BNCAG SN2k 3, HikeE LTHEPIcEEL, HdhEBE LEY
KRR EN, FIKRNRIET AR TH B, CORGEZHED DHBANRE LKRNHKLT 22 Ticx
FTEORENDD, ThThORBETLIEOYERN, (P MEHORE TshN, ZoEBIEKE
FZJ T %, Brices (1897 4£)%, Roog, A. A. (1969 £2)1 £iI UwE < OBRED, LBHO KFOR
e, BB DS BRI ESELT 0 5. FHLBORKERICBERT 2 138Kk3 2, Bress D5
Hickhid, BE/K (Capillary water) & &EH/K (Gravitational water) T4 L, ehEFh K9 X
Nk BPERICK - THEARHELI LIS TVS, TNTOREEKRMRKEEICEFRT S & Thid,
Z ORI pF=0~4.2 QK L850, ERICIEFRNOERCIDBFRTEE T 2 KPIEE
WL R LV s pFC2.7~3.0 TH 5, HIIKiZ pF=0~1.8 DFHO KA T, 24~48 BRI
NELKTHD, COLIICHENERETRET 2 KFOFEKBEIETLIESERBENLSTELD
Nn5h, HELBCBOTIE pP=1.4~1.8 DREBE LD TEPIEEEL TEMNE D, FKBE LESK
FEEZOND, L EOBKBRCEHLKIRBT Yy s v A— 2 —THETE 8B CE8bh
Do

HFHREBORKE L Z ORRFNELOTEBEAKEERVIOEELFELSD L1020, BRREICED
3 1-BOEKETEERENICHET 2 0RERNKC 2L THETH 5, T THRAKEBERZTIBORKE
BOKRSHENED SHABEMICRD 2 DBRGBENTAETH A D, LEHOBEROKS T, TiEkTF
OEMICHESE LTREINTVE D, H20RIBRFILEBETOEARTH 2 LEBEICEL - THE
REN S EBABRDICARBEEORBERN LMD E - HRETREINTV S, Likd-T, THOTKE
BE XUIMOMH, TRbbE0HmENMTICE - T B ONIHRAKREEL A IN 18Kk D pF
IS T 3RS ORMED RKBRERTE 2,

2. RKEORDF

FVYaVA—-2—THEL) PF o2 BORKEERO 2 HEIEAELONSD, WIFhbt
BOIHE, tEOES, pF SEMOKSRME,L RSN, 2 2 TREHW IC L - T HED
WEE AR D,

1) FRBEHRICKER pF-KS i, SHARCEET ZIEE, BEREKERL IR, 55h0HK
HEEHADORBAERLE, S, 400cc AR TERLAEELORKDTE,

(2) BHLTHIE L7 pF I Y ¢ 2K HFIE L, B SREL 2R O ERkt o pF-7k 4 fifg
SR®B D, KOSMNERBROBERICLD, HEOBRARKELEEL L THAERTERDL, ¥72205
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EOKSATERLIER, BEELFERCEETE,
3) EBE100cm FTORKERERRK K > TRD 2,

_ 1 1
Wt1oo (WmaxAX 100 XwAaX dA) + (WmaxxBX 400 XWBXdB)

1 wwexde) e
+(WmaxCXT.OXWCXdC) (3)

T,

Wi : 18 100 cmn & TOHEKBOAE (co)

Wmaza 1 A BORAKEKE (cc/400 cc FHfFE)

waiABOBBE (%), da: ABDESX (cm)

WmaxB.C, ws.c, ds.c:Bg, CBO*NFhEREKE, BEE, BHIOEX

F#2L, 1B 100cm FTORKBERD S & LA, FLEBNOEXOARM 100cm cxt L
T REEE U, RTHNOBMOES CHELOREET Y. £/, LEORKBRBARLEY
wanzcbhginicdh, FREERKREE A (mm) KBELTES EHBAMEI,

2%, VOHTRV 3 RSO EFAGORRFERC OV THERTEL,

KADEFEAEE LT—RIKANONS DI, GKE, aKkl, KIERLETHZ, CORETE
WTREKBRORE SRS BHEAMDIcS 3 C AR LT3, BRIz TIE, BRA
UK ST HERDEREE VBENHBOEEL, ChOORBRRKEROMREZIZVER, Licds
- T, BREKEDESEKIE (BAEKE) 2EEC UTEHTE8EKSBEEHRTEb LI, €
OFRERZR (1952 33Tz THEE] L LUTERLTEY, 22T Z0LEHERVB T EICL

70
TiEhb,
E@EE= gﬁ%ﬁ% X100 0 e, ( 3)
ThHb.

3. BRBIUEE

RN ETREHMEO 2 JEMS (Bc &, Bo B4i%) KT sEHEDQEFNE(LE Fig. 11 i,
FBRBOERZIIREME LU2ELEL LT Fig. 12 KBKBENHUTRLE,

1) BEEOBENES

BHER pF A SBHEINTVADT, TOEFEWET I pF MOEHEIZIZ—K LTS, pF Ml
CEEEL BRI, BHESELBEBNCEORABEKRBICHT2HE LT, pFkail#Rd 65aAaH
SNTNA 7, IKEBALO pF HEMTH-Th, BEERHBEOILFERIC LM >TRE-T
<%,

Plot 1 @ Be #HLHEOBENBBMEDSIAIL, BE L 80~90% OHWIHAZEIER L, ®WEKEBDEK
A234710 HR9AMZ 2 &, BEH T 70~80% 0T TET L, REMERBH6BL THs, EEBLED
BEERBBU A<BKB; BOIEERRINTVS, CNREBNOHABMESRBRINI DT,
iz pP<L7ItHS T 2 MALABBIC K - THEISN T3 ¢ & 48 Table 2ITRULAEBEERK (&
KEKE) DL EDKDPDEZY A ZOUBE~OESEAHOHETE S, 04D pF<1.7 QR
ZEEhaKaid ASB>B BThY, HENEO LRELEEEENKOTENBNDT, FEPHIIC
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ZRORGPHRSNEBHELZETIE T3, BKCH U TRABDEBBEESE L/ LT, BiE
LTEEESET LT 2 B4R HICENVEETRT. BEEN 0% L ED X > ic HERE - TH
BREEEOTS, BLEERSTOUBHLHICERT 2, OTNOBE bBKELRRIEEPPICE
BERETTE2OT, —OOMRKMEE LEOCEE TR AEEEE—HmcBR L 2 8V HEiil
%o TORERDLEKRICE—EENC pFL.7 OFBEEILRTRERBOKIVEE SN EWHDE,
UL OABEP DR, 24~BRBUNIKCTANRET 2L ENTHE DO, BkEE—ERianlgi
ABRICREELBVAS TS B, ABOD pF<1.7 OFLRTICERE Xh 3 KFRLKSBOR 26% dH
720, By, By BitHNTHBEEVEV, COCEHABOBREEN B, B Blclh~TENHEILE - TH
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Fig. 11. EFEEOELBEOBEK
Relation between fluctuation of water content and rainfall
P. 1 HEbEafrkd (BcE+3) Weakly dried brown forest soil (Bc soil)
P. 2 FEiEAHEAL (Bo & 1) Moderately moist brown forest soil (Bp soil)
e : HETS, EBILEAWK

Locality : Kuramayama National Forest, Kyoto
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BEISEETH 2,

By, B BOREEOEBRBERNCIZABCETT 508, MMOE T B: BRLPEL B EDET
LT3, 27, B BOEBHESBEFENICABP BIBEXDENERR, ABORYTHN/EEDARE
& B EBD pF<1.7 & pF>2.7 OO HEERIPE - 2 HDERICE - T AED D TH b, By BT
3 pF<L.7 OABEROKBEBDIIN D, BAELEBETHIOKIEEENNES L, T BBNETL
Td pF>2.7 OABHOKSERZ O, BEEREIKABIVLELB-TnE, BT+ 2
By, B: BOEHEOCENMFTABLD b4, BENICENEEL TS, ZOEMII B ELYD B B
BOTHEETHD, TERCEIEIBEKY D OEIEINNS (RY, #HTELRBESh LK
7%, Fig. 11 @6 A~ 8 OBEEOSMIREELR2 &, Bs BOBRKELH AR, B BICENTHE

%
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Fig. 11. (>3%) (Continued)

P. 1 55t Efiikt (Bc #1-3) Weakly dried brown forest soil (Bc soil)
P. 2 BEHMEEEHEHAKL (Bo B 13¥) Moderately moist brown forest soil (Bp soil)

BrE « WART, BB ILEEH

Locality : Kuramayama National Forest, Kyoto
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Table 2. BEARBKEDE YA XOFLE~OEIEE
Ratio op maximum water capacity of each size class
of pore to the total maximum water capacity

L mE RS R A
+ & B fr ratio to the maximum water capacity
Soil type Horizon
pF<1.7(%) pF1,7~2,7(%) PF>2.7(%)
A 25,9 13.6 60,5
Be soil B; 20,9 14,2 64,9
By 17.4 13.0 69.6
A 22,7 12,1 65. 2
Bp soil A-B 27,1 24,7 48, 2
B 32.1 20.8 47,1

T 5 0BREHMENREL, X 51K ABOEMICH~AT B &, B: BOIETHMAE{SHEEINERK
WMELELNTND, COXICTERICK 513 ERKICHT 2 RIBSEN DM EAIIL, BKkoi
HEHMRELTNS i, LEOEBERABI R B EIcEEED BB TlRENh o E
&, BABHZBERTICRB LI EICED, EBATRKSOHARHTANVF—DRAEBY LS, RE
HEBEBET LTCTEHR~OKTORESENIIHEEZLNG,

Plot 2 ©® Bo B LBOBMEOMHIRER, BEHEIL 75~85% OBWMEALTHSE L, SBEficLicdT
MEKEE I35 90% fHEE TLhA L, PBKHICREESHS [ TETT 3, L LEESAELDIR
ABOAT, AB, BERELD THRVEHTHEB LTS, ABIER 80~85% oRBICAHH L, 8%
SAHTIE U TRKR I IZ B RS 90% 1T, ARk ESH 15 BED EERd 2 2 H080% LITE 2 b, B
BEIZN72% TH D, KFICIT 0% DITRKET 5L, AB, BEOEMKR, ABEKBE
LOBNETHB TSI, BFRTEEL D 5% FEEFLCLTELDTMEOEHE LT3, &8
FT Lo - THE & B LEBREBEZRTY, ABLDEOCERELRZE L0, BRicdd s
BUGIZARBIZICABMTIIEL, B FHELSRIVEBABS-TH 77~ Lb LRTEC LB BEA
L5, PEBKIARTS 70% UTIET T2 L 48, o LBEHNHEOABNEICTMH2ZELD
HOBHEEART DR Plot 1 © Be #TlR~/-k51c, pF<L.7 OFBIIED HHEN B>AB>A B
THHLEVBEBRATH B, TOBADLS KBNEHEER > TOE LB TE pF>2.7 ORHBEHD
Korid, BHCHROERERTRIAIEENIOKSBHORELEZT F—FORBREEZR TN E, L
7ol > T OHADIABEFTEN SN AROBREERMO2BLD B LT3,

B, XFRR VR VEBRSIKL kISR sNG, COPMRESOERICH 2D DL &R
HESBWEHTLED, BREOBEZ DWW TRAHBOABEEINTN S, )

2) tTEoRKE

Plot 1 ® Be %, Plot 2 ® Bo MAMORARZMBORMEE b & 1CH L, LB E O
Z{b& LT Fig. 12 KR LTz, MBS bHIE,H S 100cm DFES T THRAEERD, FEOAE:R T
ELUTHRR U, RARKBREBELSEHIN TV O TREELLREBEEDZNE—R LTS, TC
TRIBOFBEMARE PNV HIEOFKERH EOMESIC OV TELTHI, 128, TITHVWSR
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KEOFREMIBKELA U mm Z2HFNTH5,

M FIEOTLEY 4 XBIDRKER%E Table 3 IR L, RKBREOEARTSH 2 27LHE, BREKE
BO&BOAERRA L, Plot 1 @ Be BAEHbHFC Plot 2 @ Bo BHELVE L, Z0EEZ
henl16.3mm (3%), 15.2mm (3.4%) TH 5, BARKEROARY A XORMRER, Bo R
Tl pF<L.7 OB~ 20%, pF L.7~2.7 ~# 13%, pF>2.7 ~§7 67% TR ILE~D E2E
ABMEV, Bo BTIR pF<1.7 ~# 30%, PF L7~2.7 ~#1 21%, pF>2.7 ~§ 49% T, ABEHRY
HHABIBEAORSEENE . FAEBELRSEETREERITHARK (pF 1.7~2.7 8Y) Of
KEEIZ, Bc BTH62mm, Bo BTN 95 mm Th s, BAEKEE TN I5mm, Be BH FE -
T3 h, HARARKEETIE B 33 mm £<{, MIBOoNEIHEICGERT3RKERDE
BEPARICR LTV S, RKHIESERBKERZ TKRIERR LBAOKE~DOREWEKE (T
T, BMTHEKEIL, V-1 Tl~tEiicky pF<2.7 oHBthicaIhakaET5) 2RBLT
& 5% &, Bc AT 153. 4 mm, Bo B4 T3 230 mm & 730 Bo B35 5 OW N T RER AN 77
mm £, FKBESKRAORLBEIHRI UTHEINZ2 5, ZOBEAIR Bo M AEBRKEE
EERARZBEMIEEENZ S,

TEOFEMRPILHESFRKBREOEATIRS 208, EROKMTIICH b0 1BYTHE & 35K,
SIS Lo - THIAUK S ORA R, WHE, MER L2 KIHBRBENENLD, IEORKRICE
EMBELCTL 3, Fig. 12 itiRLiz&ED, Be MAHEDHRKE L ~vid 400 mm +20 mm iR ich
Bo Z/ 1+ 0D 340 mm 10 mm KA THEKE L, BEFRELREV, Be BHEORKE Vv BOE
g, BETRPEERLICW pF>2.7 OFBAKS D BEMKE L, ChDEKBLVNVE L ETT
NWBELTHATE 30, EHRCOVTRIBONKERLT TR, ZoMoribdgH+EEsdi
FIEHNIEETS 3, BKESREREZR UK 1975488 A~ 9 A 0BEMc 80T, Be B48i3E
LB (pF 1.7~2.7) KRHOOK 80% % HE Lizhs, Bo RIABMTRIN20B it EE-TWE, T DN
SKBOERMIBOMILEBOEEZRE(BA TV &b, BEKEDK & -7 Be L8 Bo

Table 3. TIEHMRY A XFOHRKEE*
The water storage capacity of 100 cm depth Soil

BREKEE LHEBIGRRER
B B 4 21LHE Maximum water storage capacity of each
: . Total pore water size class of pore (mm)
Soil type Horizon capacity
(mm) ’(mm) pF<1.7 L7<pF<2.7| pF>2,7
A 104, 7 76.3 19.8 10. 4 46.1
B B; 105, 6 83.9 17,5 11,9 54,5
C
By 330.7 308,9 53.7 40, 1 214, 9
Total 541,0 468, 9 81.0 62,4 315,85
A 61.9 48,5 11,0 5.9 31.6
B AB 128, 3 118,9 32,2 29,4 57.3
D
B 334.5 286.3 91.1 59. 6 734.8
Total 524,7 453,7 135.1 94,9 223.7

* IWORIRHELS100cm & L, ARE, FKERE mm cBE Lk,

Water storage capacity in corresponding to 100 cm definite soil from ground surface.
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BB L DBROKSEEDIEABSINAL SN/, T/l Bo BAHEICHIKELZH OBKERR S - &
EZoNb, N-2-2ITBNT, Plot 1 @ Be BB XU Plot 2 @ Bo BHBOXKEBIREORERIREEL L
THRENERCEELTEL b DEER L, T4 5, Be MABIAFE LBic BT 57w, L
FED > ORFMEBRADLT P USLIFTES, BREBIUTHNOKSIFRILICE - T, RABORDH
ETLPTOMBEIRS S, Bo MIETRATECHIIIKINE LEZ SN T AHARIRED (pF
L7 i, RO REAMIChI > TRKENTW S, FELHD Be MIBOUHALABEFT (PF=1.7 H
) ORGEHEE LIRS, Bo BABETHEARTABRBORFELBDOC & 5, 20 Bo RA+LEO
BAR, MRBEEOHEKEE EBHE? S ORAKE S PEEREBICELN, LEHLORAKE

mm, P11 Bc soil
50+ +
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Fig.12. Rk B LB WO B #
Relation between fluctuation of water storage and rainfall
T:A, B, B, BIg/kED&E Total storage of A, B; and B, horizons
P. 1 Mkt (BcE{3¥) Weakly dried brown forest soil (Bc soil)
e : pUBT, #BILEER

Locality : Kuramayama National Forest, Kyoto
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B U RKEVAVER S TOE D EHE L, ﬁiﬁ@ﬁiﬁi@ﬁzﬁ@*Ei%iﬁ{%m%@iﬁmcj(%
BEEALIEEERTE 3,

Plot 1 % XU 2 OWEOYIKIFHME PHBAIEIEICIIH BT EEZ BB C &R TIGRA T 0,
CH D DEMEPRIER T ORKB ORI RIS N, HHEORKRER *bpTHRYT
5, Plot 2 @ Bo BALBORKBREDDTEELILVANER S, BABICS 10 mm BEOLE(LE
REDHT, BAKBLESEVERLIV, FEME DMK DF 2.5 2487 3 & 5 1 8RR
WBEICRRKBOED L, 8 B~ 9 A OABAMICK 40 mm ORKBIHENS 720 L L, 40
~50 mm DEEKBHS N IZITEHORKBL VI TEEL, 35KEEOBAMEES T &EBAEKk

mm P.1 Bc soijl
50
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Fig. 12, (2-3%) (Continued)

T : A, By, B; BRokEDAEF Total storage of A, B, and B, horizons
P. 1 SS@MBfIRM L (BcB4LH) Weakly dried brown forest soil (Bc soil)
F7EH « T, B LEEK

Locality : Kuramayama National Forest, Kyoto



— 38 — HESRBRBMERE HM4S

BROK 80% LLEICHR$ 2 2 &35, chigxt LT Plot 1 @ Be B LiZEOFKBRER LTI
LTXRENT 5, EPWEENET S 5 AAL SRKBOEANEECIIDEY, 7TAha~9Ach
JTHEBERSEER L, 20 FHCEVTIIN L » B OLBKIEICK 90 mm OFEKERED L
7 BiBbh, TOEHERLEOMAKTIITFL L {HEEELK 100 mm Pl EOBRABAIEDLS TdH 5,
54~9 AOPMRIRKEOEMIE LN, &RMICIKAIOHEMENZ S, EYNEEMET Lis
0510 LBRHRAKB LY~ vREED, KFOMEHENZ 5, TOMBTIX 11 5 RURIEEKEIDS
WIEHICA S, RAKBRBRATCHEML, 2A~3 BIKEEKEKEBRON 90% T Thg s,
HIow#EsromtEofkkotBA0 %24 2 &, 27, Plot 2 © B BHERETRIE—HE

mm P.2 Bo soil
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45 red
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Fig. 12, (oJ%) (Continued)

T: A, AB, B [GiRkED A3 Total storage of A, AB and B horizons
P. 2 #Mtgafikt (BoX1®) Moderately moist brown forest soil (Bp soil)
e : 5T, BRILEGRk

Locality : Kuramayama National Forest, Kyoto
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ERET K ETHNRET 2REER L, LRHED > OKRMEALHY LABACR-T, B
DREKDPEHRLTO D, ZORDA—KREHT TR EBMEICAESTS Plot 1 @ Be HA4gL b
TRCDETHEL, KR ~OHBBREH L, —F, Plot 1 ® Be BAEIZKSDIF LA EREAS
BRI I N TV 270, MEAMIEICIREKBRINERERT 2, TBOBRKRESZ V7 2F VRICEL
i, Be MO 2 2 icid Bo B X 0 SEABORKTHS BHMEBINTONZ LT 3,
BAEZEEmCHTCEEL, 20FBTHRKBELZIET 2 0L ThiZ, Be B -BoORkEEIE B
WML OBOLICH B,

ZZTRO P » o fRAKBIMFEDLS 100cm T TOT L ENHSEREIC L 4OTHY, HHbDEK

mm P.2 Bo soil L
354

A
40 ¥

3 P A B
g g5t AB AAVHL/\/V/\ !
RV SN | . i
Bnr : Il
N WM MV \/j

“"_m R

350

4 09

204

Kk® Precipitation
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{1975)
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Fig. 12, (>3%) (Continued)
T : A, AB, B Bf/kBDAE Total storage of A, AB and B horizons
P. 2 EEMEELGZALT (BoZi1 ) Moderately moist brown forest soil (Bp soil)
FR7EM © ST, #BILEAH

Locality : Kuramayama National Forest, Kyoto
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BEEEREMCEN T 2 1001t S S RBORFRIEZ VBT 2 LBE0NH 55, WELY 3, LEOK
SEEMELETHNBEE IBBURFTERCHD, EERARBCOWSHIEEELELTOEELTY
B, TEORKRELKLAKEOHERE, SOWBH2ETLIEELRETH 5,

VI tHoKBiEHK

HHRERICK T 5 TEOKRBIRER, ZOMADLIDDIE-kd 3 HHNORERFORENBRREL
HDEELOND, SPOIXDWEF I LEE R - SRS IMEMPRET 2 L5, K
WX (2) PRT R, HEE2RBIT20RBKEMOBHRPOHATEIKITH S, TOKS
ORERTHD 5 bHKR, HBHEBKHNTE 352, TEOKIBLEKLLPTOBRRLS - T, —&
HEPROFLUCHEINTO S, KFOHELEITZEDLDTEHIK DA 2E» D TS, BIRTREKE
D& D ICHETEICE T 5 T E BB DI — AR BRI BECTHAZIN 2 HR DD TH TS 5.
U7e3 o THHRIRIC DO TR EFIC L 2 ENSFESE AU b 50, TBEESEESS S
KEINTH 5,

EER, RPEICORORMO RS EZBERNICEE LER, TRoksRBRb R sigEs
EAB0RKBRENTHY, LBAICK > TREEICHT B RIEHNRIL S & EABD I, & T TKMR
RIS T 5 EEBRE D - KR, BKEH, [EEE S & € T <tEokEIEH> Moisture in-
dex) &L, IEZEREREBENLILIRELHORELERS, LBAKAREOHZL LTOER
DD THES L,

1. KBIEEOEZEZS LVER

[EEME LS EORBIONT, 1EAEERBELIEBK BRI 2EELIREELHN
ORTHHEPLERSN, TEASEOMIC—EORAMARMIZZ T2 LOHESAL L
NTW3, Lang (1926 4) OMEBEK (RF)?, Meyer (19264F) @ NS ¥, Thornthwait
(1938 4F) DEHRAKIEH PEIEBO® 2 EIREZNBIOTH b, CNORTNTREWERTHY,
SKEFTEZT I RDPT S, TRBEEPTIDERMERTTLLENTE S, L oDEPERE,
HEREE TRESEERIAL, HYPOSHPLBORENAHIRE L OEEERD I I LTEL LN
LDTH B,

ZO XD ICEBARRICE L SN ioKBRROFEE BF O Rl LB QKT ICEERD A s O
BEETHS I, UL LEFOKSHEERRICBOTIE, LEASGEBK - [REZ DD TEEICEE
L, MEDOMIZIZM O PIC—EDEIMBRD SN 5, TERSICHIET 2 KBNREERZHENT S C
LILE - T, BRCEY 2MEOBRFEKEMERTEDLT T ENTEL D, BRHICEEIT - okl
BRSO BBEMIRIERRED S B, KANBEERICEAT IEELENTNEROEBD Th 2, 1%
2RI 2 RHERBKERS (BREENENCETH 5, 1 BOKRKSEEE TERENICE
INZED b, AEOHRKTHINEERES L RSB L THEEIN 2 FREBL LY TV, TEEDR
BEEC A TEBE oL, R UBOREH T T/, b8 - B Ric TR LB
HOBENT EBTD S,

Bk LMD 5 B8 L THA Stk iz, E - B4, 5, 18, BAELZowmidick -
TREXFICELIBOKERESEID S5, CNSOVTHEADZNENDOERITREMHITE~
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THENSHERSDHD, ARFET TRABICHEERRES C LDV, chick LTRREHR XD
TEALPT, BEEHE UTREENRERCAMSNIENBERLEZI B LNTES, C L
T}, TEOKEESERKINCEGENER - ARKE, BHIKE, BAKEEEESHERE LTER
SHEIRN

KEBEE T, TEEEBEIE2EAEH2—CHHANORKERE (P) &BRKEE (N) offs
RE Lo TLRBUERAGEEORBERTL, MERACEY 2EEKAE (t-max) EKSBERD
SR (1) OEBKEVECERIEERRNIVEDE Lic, KEEHMER EAESEET S0, RIER
LIFToR[RE 7 — 2 ORFAM (X020 BE) MNERL LGSR EKBRESL ORBEBELT SO
T, REFHAMORERERITHRRTNEZ S0, RAHENELOESIILEOKEZEL 28 v 12
b, EROBMITKEELBELTMEOMBREE S, HENETEIEAKE, SR2EBEELX
N3O THENENMNICRET I[ERELOBFUISED b, JBELHOERSERICHIRBEN
WZ END DL, BIEE TOEFOKIUERRETHE, BARELE®S~5 AMTHS reKkKBEBRSH
5DT, [BRT7T— 2 ORFHMIIZ 5 BMMERSEN L EL NS, EEMNICRE>»OREHR ORI
DNTEHTENT 48NS 24, 20, 50, 10 AOKHAMTHT LAHRE TR RN 5 RO
BHBOKEBREERSEHCEBEZR LG,

REWLIEROREMERTIEREBAER T 200 GERT, KRR LB -TEEF - 23 AD LEt
H9 5,

KIEHEH (MI)=ZP-N+2 (t-max—t)

ZZT, P: HBXE (BKEOmm OBKOBEARBKERKEOEZETO.1mm & LTAHTZ),
N:EKa% (BKkE0mm OBKSEKEE LTAHTS), t-max : KSAEHEAOEE T KB,
t KSR EROAUEREDOTIR, 0 KSWEHLDLLIHLOE - KR F— £ REHIHE (B#).

2. RRb LU

TKEBFEEII SRR T — F DR LT BRI EEORHOZRIC DN THEETE 2, Fig. 13 kS HIE
Mo £ AOKEBIEE, BKED XU pF HOXISEEBRER U, FrokiBisi s pF MoHEE L
RiFlic Fig. 14 1OR Lz, € CICR UIoKBERII TR R pF MOZHEBIKR & £ (HF
&Lk 5 BRIE L bDTH %, 7o, Fig. 13 QAGE LcBERK, Fig. 14 BEE - FRmEHRE TR
E U7 pF iz Ui,

Fig. 13 1Z5R L7z pF HORSZE L LBk E, KEEHEOBBEERE L, oF B~OMBEOHEIE
AINCIRFEETH 5, L L, KERBRBKOFRICBEAKTLIEORR - BEtORESER L TE
bMBDT, BKIKXZEMt, ERKAMOBROBREDHE, BHNERH SO ROKERES
S[ERGEEOBENBKES M T2 R0 SER LT,

& 5ic Fig. 14 iR Lic&BD, BUHWTHIE L pF fi& 2 OHEIE B OKBIEHE ORI, »71EY
EOHEESED OGN, COBFRIEAERMIC I DR 5T 3, Bk EIRKEEESECER (28
{EASERT LIoRAE) T pF MEOZALHMEE D, M E pF lRBBURRLAIOBEBRER > T 5, Bk
FER X SICEHNIEEOHED S pF ML UisY 248, B $ 5 pF MOXEEIESK S S HER
BEFLTOS, EEHBIC DN TR TERZHKEIC L DEERSE NI DEEL SN B, 1EH-DPF
HOHEMTRON AL T EROBHMIIRDO LB TH 5,
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WY HE C 3 E Plot 2, Bo BAEO AR, EEOH 230 KH/NIWBAIC OF lAsEE 5 HA%E
AL, IEHMO/NELE5138 pF liEWEES L3, AB B3 120, B Bz 100 fHEd 5 AE & Fkk
DEAMBAD NG, LrL, cOEAREERPOERECSNTRED SN, TRIEKIEIETRESR
Vo BT pF —KIBIEB O MBI FREOFRICRE L TRBEYT 5 2 LT 5, COLEBREIKENT
1%, ABD SR NERILEROESNHELNEY, SRICERISET S ONTEENTRVICKY pF
WOEET S EA2RLTO S, COBRKIINIK, ABOERHSH 230, AB, B @154y 120~100 2L Eic
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Fig. 13. pF i, /KB BROBEE
Relation between pF value, moisture index and rainfall
P. 1 skt (BeHl1H) Weakly dried brown forest soil (Bc soil)
P. 2 FEMEAFEKT (Bo B ) Moderately moist brown forest soil (Bp soil)
FRTEH ¢ TR, $BILEFH

Locality : Kuramayama National Forest, Kyoto
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BEERFMHTEBVTE, BK [EEOKFERREELEOKBREBCEELEZRVEVI S,
FHE Plot 4, rBo BL3EOEAIE, AEIEEON 200 X0 &/N& 123 ELBAE b pF MW 3 0HiC
LD 2, oF MOIHALDEZIZ ASBOB EL D, MUKREMHT TRAR P SERMET
THELEERLTN B,

B REEER L | /3 Plot 3, rBo(d) BB TR, KEBIEEW 200 #5810 S EROBDITHE T
BRALO PP MAE 1L > T Do PF SO NRDMSE ASB OB & LD, FHig Plot 4 ® Bo

[ A —_ A honzun

20

1,5 17T

25 T{-.

20

pF ffi pF Value

1
|

@
=1
=]

P
=3
=3

200

KB  Moisture index.,

mm
601

40 al<tmm

MAkE Precipitation

H

!
L i

"z"'“".']"‘“--l"‘l : . Jll” h “ ”hn ||| ) || IJ ‘

Jan Feb Mav Mar Sep
(1975)

of-

Fig. 13. (2J%) (Continued)
P. 1 g meifiiht (BcEl-L3®) Weakly dried brown forest soil (Bc soil)
P. 2 BFEHEAHMAL Bo A1) Moderately moist brown forest soil (Bp soil)
e « BT, BB ILERK

Locality : Kuramayama National Forest, Kyoto



— 44 — HELRBHEHE H3u45

KU L TH B8, BEOW 100 LTI 2 XD BREREHT TR, ERELBICE~THROERER
B, TOBENIEHE MBI TRIZEERLTNS,

SoEEiE i L 8 Plot 1, Be A TR, WTFhOBAICE N THIEHHH 200 LITic/E 5 & pF i
WAL LR, #1650 585 & RIEB ORI - T pF MOEBMH 5 RICHRY 5, COHEIBER
25100 YT OBAICIEBALE & pF HidENEZRL, BEARNEBHREERES L dEhldlic
BRETD T 3, COEBRBES D SIHREE (LT Bo 2 Bo(d) BAHERS SHABLTH

20+

Pt -—— A horizon

/ \,NW

""" F"\

Ay PR
\/\/ﬁk/\‘f%\ / \?@;

pF {fi pF Value

5
+

[=2]
o
=1

EN
=
o

200

Fek® Precipitation

KiEIE#  Moisture index

A

Dec
(1975)

Jan

o< Imm

XII.U il i e

Mar
(1976)

M ‘ A (

Nov Dec

(1975)

Fig. 13.

(o-3%) (Continued)

Mar
1976}

P, 1 5EHEEHENAT (Bci1+#) Weakly dried brown forest soil (Bc soil)
P. 2 HEHBEZMT (BoE 1) Moderately moist brown forest soil (Bp soil)
FTEH : AR, BEILEEA

Locality : Kuramayama National Forest, Kyoto



RERPESE L UESLH I EOKERE, RKE, KEHEHR GG — 45 —

5o

A8 0 Plot 1, 2, rBe # TR, pF MOSBSKE {ERLOBERRAEIZR L T
%o 2REMICI3FEEDH 200 LIT I pF ED307 L, 18MO B -~ T oF MBS R ENED
305, 1EE0SK & DRI T S0 pF SR LT, KB -pF MEEISEITO 5, COZDD1ER
M T~ & B O BEHICEROBKEEZR L, P~ OKOREBEEFES LTI, Licdi-> T, Plot
1 DR 300 I F OMEICHTY 5 HOED F 02, SREUHEBILON E~EHEEOHEA
ULTh, HEBKEDSWHEERET 2 20 EEEBES L OBEENTN ST THS, Plot
2 ZHBWVTh, Plot 1 LABOERHNE D KEREE-DF MOBFEMSRRREICE -7, E5iC, EERHIK
BUKERIEEA CTHERTAREETHD SR &8, KEREz—BHL L FREHE SN B,

PlED & Sic, KEEREELBORBEIE A RERIEOHERE LTLEOKSREE RS &, KRIEK
BBBLI200 LV/NX LB IIREREMFTTE, WINOLEICE N T BEK—ERIICIE S KD
HEORKBESEN, HERESBLRI0L TR EE, 2NENEEOBENIKSBRIEDO T THREMN
HEATSREBBENTL 5, Lek-T, BERAICK > THERIN LK IBOKMRER, 5352200 2
TRIEZ EHOBER UALERGET CRME, B, HEOKE, T, B EOZE8NEO, B
25200 A Z 2 BENEK[RREHFCE 3 KRN ERCERME T, MORNERCI Z2ERRED S
n3b0EEILNS,

T CACR ULIOKBIERIR S OY THRCHh L 2 RERTFOPH S [EFEO—HIERO M U, FI2RH
HMBEX > THELLODTH S, BEE Ui LEKkS EIEBOB I DO T-HAICHRB I hig o s
B, CHRIENIREGLADE (RERFORETCBIPA TV LETT DD TH 5, Bl &k
ERERTORR, WEFHRC OO TRENEZET 2,

vidbs b bh i

MR BN TERFEHROARMBEICH T2 HSNBEINERICE T D, TOBRBEEEBERE~0x
BREHLINTVS, COMRRLBORBRELZVSpICL, LEERS LUK EOLEEHA
OFLBhD 2R ZENTHED DO TH 348, 4EIE KIHEORETELHET -4 OF @) £b&
A BEORKBEER L, SRELCEIERICH I RKEDERDOERIEEE SRS/, HEHA
PR E L THBMOBEL STREINLRXET TR H 24, LETAIIAKBBOSHERAS»CL
foo BKEBEBIANOLIBFHIFRL LTS SIBRIZED 2,

FEBOKERBETEKRMCERT 2 REREEZ 2O CTHEL L b DT, coiElick -
THEKRNCHT 2 RESHORBEOBREELREAL, S5 IBKEBREOTRRERALLS LESE
DTH 5. BRI EODTHBNERE TS 24, BINICREREEOBEREE T I3 EKS0F
HFEE UTREVSBRING, #ELTHELZED D,



304 Bo soil

20

AB

2071

pF {fi pF Value

207

10 +— — t t +

100 200 300 400 500
KiRFEE  Moisture index
Fig. 14. 1387, pF i &KBIEHRE OB

Relation between soil type, pF value and moisture index
FikE Akt (Bo #J-#%) Moderately moist brown forest

soil (Bp soil)
FREEH : AT, BRLEEK

Locality : Kuramayama National Forest, Kyoto

30+

20+

rBp sail

1.0
3.0

207

pF {fi pF Value

By

2.0

Bz

1

100 200 300
KiB4EEE Moisture index

Fig. 14, (2>3%) (Continued)
BREEREREATKL (rBp B 1) Moderately moist reddish brown

forest soil (rBp soil)

BiFEH © RUERATAR I ER AT SR

Locality : Tamba-cho, central part of Kyoto Prefecture

400

—
500

FHYAMEEEEY

SIeE



304 rBol(d) soif

A
204 .
10 } f ! t 1
30t
Bt
(2]
=)
K
>
‘20T -
L]
w . *
a e . .
10 t } f—r } 1
30t
" B2
20T ,
.
10 t t ey t +—
100 200 300 400 500

AGEE#  Moisture index

. Fig. 14. (o> %) (Continued)
HEEREeREEHFEKLREEES  (Bo(d) H+H)

FiEHh « SUERRF AR B FHE AT ER

Moderately moist reddish brown
forest soil drier subtype (rBp(d) soil)

Locality : Tamba-cho, central part of Kyoto Prefecture

3.0+ Bc sail
A
201
1.0 + t t } —~+—
304 ’
B1
@
k=
o
>
= 2 (H_
=S
[T
a.
1.0 + t + t ~+—
304
Bz
204
10 + t + + +—
100 200 300 400 500

KiEIEM  Moisture index
Fig. 14. (o3 %) (Continued)

S agkd (Bc B +38¥) Weakly dried brown forest soil
(Bc soil)

PEEh BT, BLRILEAH

Locality : Kuramayama National Forest, Kyoto

() BT BNGY S I OETHTBEO T SR HRE



pF {fi pF Value

3.04 rBe soil - {1)
. . A
20
1.0 t t *} 4+ S
301
B1
20
10 t . } Ty
304
Bz
20
10 —+— t — } -
100 200 300 400 500
KIRIEH  Moisture index
Fig. 14, (o3%&) (Continued)

wiRreaRBadikt (Bs B 15) Dry reddish brown forest soil

B : PR FIE T iR

Locality : Tamba-cho, central part of Kyoto Prefecture

(rBs soil)

3.0 T Bs 50l - (2)

1.0 } } oy

3.0

2.0+

pF i pF Value

1.0 1 + . 'J,

20t

Bz

10 — : ;
100 200 300
KiBHEH  Moisture index

Fig. 14, (-o-3%) (Continued)

400

500

EHRERBESAL (Bs B1¥) Dry reddish brown forest soil

FRFEH : AR AR AT e AR

(rBs soil)

Locality : Tamba-cho, central part of Kyoto Prefecture

Erg A T

SV H



HARFR S OB IS0 KBRE, fKE, KERER GER) — 49 —

X 13

1D sk Bl F-8 B LAkFoEBERBICRETESCONT. HREEXHE, 33, 197
~200, (1982)

2) Bh—F  FREBOKSERICEET HHE. HEPHER, 371, p. 71, (1982)

3) Basvumv, L S.: B F/SVOKRSGEN. F7F» 7 ZMHERLCE, 32, (1952), (2) 8%—28
»oEIFD

4) Brices, L. J. : The mechanics of soil moisfure, U. S. Dept. Agr. Bur. Soil Bull,, 10, (1897)
( 6) TEHBEATEE. 107, BEE (1972) »55(H)

5) 1L &5 : MELZEDSE (1975), HEMHK, 280, 1~28, (1975)

6) IEpEUNERZEES: TEYELNEE. BB, po 121, (1972)

7) BHE—H: BROKE. HKS, 61~74, (1939)

8) MR, E)IHESE  MHUc B B LRSS ORE (1), HikE, 52, 238~243, (1970)

9) Lawg, R.: Verwitterung und Bodenbildung als Einfithrung in die Bodenkunde. 118~119
(1926), CEH—AF: LHAEDE, H48k, 69 (1966) » 551/

10) ETEA  HRTEOMPHHEL X, v/ FOREBICETAHE. HEFLHESE, 11, 1~145,
(1960)

11) Meyer, A, : Chemie der Erde, 2, 209~347, (1926) ( 9) BH—RA» 531H)

12) Bl #-EH = 8 AOBTH. HRAR, p. 132, (1965)

13) /NI E:#FEEBUTCRERS. AID, 168~184, (1980)

14) REIEE: 7RI BOME. AKEFELHER 1, p 201, (1965)

15) HRET - RERRY  BEMMTLHEREETEE. REHLES, (1955)

16) Rooe, A. A.: Theory of Soil Moisture, Vol. I, Moisture Properties of Soils and Move-
ment of Soil Moisture. 485~523, (1969), ( 6) TiE#EMRNIER, p. 110, 2 5HIH)

17) ZRRR: ZF -/ & THVORBYDICHHEIBOREECET AT, & T, 139~
140, (1952)

18) MEAWIS  ERET L 2RO OBOBBICE T AR, BLIRME 1, (1963)

19 AKRBFEHETRLHERLREE. 151~160, (198D

20) EF=ZH @A/ MR MRE N 2 BE BREKSERER 11, 1~29, (193D

21) Taorntuwarte C. W. : Geogr. Rev., 21, 633~655, (1931), ( 9) BEH—EHLSBIH)

22) HREER: B LEO LK cBE T 5B (. HEPHE, 250, 44~47, (1973)

23) - BERE : (3). BHREE, 56, 425~433, (1974
24) ———  HMITIEORKE, B, 86, 123~125, (1975)
25) ——— HFMEO AN ICETAHE (4. HEAPH, 275, 32~34, (1975

26) ——— HMTIBICBT BKEE. R FrYx b, 25, 2, 119~129, (1981)



— 50 — HERRBHAHE H3UT

Studies on Moisture Status of Forest Soil V
Moisture status, water storage and moisture index of forest
soils in central and southern part of Kyoto Prefecture

Jird Yosmioka‘V

Summary

This study aims to clarify the relationship between soil moisture status and weather
conditions. The author measured the forest soil moisture status during an eighteen months
period by tensiometric method in the mountainous area of central and southern Kyoto
Prefecture.

This report deals with the influence of weather condition on soil moisture status and
water storage of forest soils and “the moisture index (MI)” which is newly proposed here
to evaluate the influence of weather conditions on the soil moisture in each type of forest
soils.

1. Condition of study plots

1) Central part of Kyoto Prefecture

All the observation plots were Hinoki (Chamaecyparis obtusa ExoL.) man-made forests,
45 years old except plot 1 which is a mixed natural Akamatsu (Pinus densiflora Sies. et Zucc.)
and about the same age as the Hinoki forest. The soils of each study plot are as follows:
Plot 1,2 : rBs soil, both are dry reddish brown forest soil (granular and nutty structure
type), distributed at upper part of slope.

Plot 3: rBo(d) soil that is moderately moist reddish brown forest soil (drier subtype), distri-
buted at middle part of slope.
Plot 4 : rBpo soil that is moderately moist reddish brown forest soil, distributed at the foot
of a slope.

2) Southern part of Kyoto Prefecture
Plot 1: Be soil that is weakly dried brown forest soil, distributed at upper part of a slope,
65 years old Hincki (C. obtusa ExpL.) man-made forest.
Plot 2 : Bo soil that is moderately moist brown forest soil, distributed at the foot of a slope,
65 years old Sugi (Cryptomeria japonica D. Dox.) man-made forest.

2. Method of soil moisture measurement

A ceramic sensor of tensiometer was put in each horizon and the height of a mercurial
column was observed about every third day.

3. Determination of soil physical properties

Soil water permeability of the undisturbed soil core was measured (4 cmx100 cm2?) by
MasHimo’s apparatus. A curve of pF-water content was drawn by pressure-membrane appa-
ratus with a micro-filter. The influence of waterproofing agents on the physical properties
of the soil was determined by the elimination of the waterproof characteristics by steaming

and saturating.

Received June 29, 1985
(1) Kansai Branch Station



FERFF RS L ORI RO KERE, RKE, KERHE G — 51 —

4, Results
1) Soil moisture status of central part

In most cases, soil moisture status varied with much correspondence to the weather
conditions, especially rainfall and climatic transition. Moisture status in the warm season
from middle spring to middle autumn was kept under a lower level. In the cold season
from late autumn to early spring, it was kept under a higher level by more than pF 1.8.
The soil moisture levels of soil types in the long term are in the order of rBo>rBo(d)>rBs
soil. In the case of rBs soil, the moisture level did not respond quickly to one case of
rainfall once the soil was strongly dried. In this report it was proved that the moisture
status in dry soils such as Bs soil is due to its waterproof character, gives a timelag in
the wetting process of the soil and the waterproof agent is formed in the non-capillary
pore larger than 0.06 mm diameter (equivalent to pF 1.7).

2) Moisture status of southern part

Moisture level changed with weather condition and climatic transition has the almost
same pattern as in the case of the central part. Moisture change became rapid from the
time when the atmospheric temperature rose higher than 12°C and it continued to the autumn
season. It is considered that the rapid change of soil moisture is due to the higher amount
of transpiration and evaporation during the time. In a comparison of the moisture levels of
Bo and Bc soils near the site, that of Bp soil was generally to a lower level of pF 1.4t01.8,
while the moisture level in the Bc soil changed within a range of pF 1.3t02.7. In a strongly
dried condition, moisture level in Bp soil was higher than pF 2.0, and in the case of Bc soil
it reached as high as pF 2.5, for about ten days duration non-rainfall in warm season.

5. Water storage of forest soil

1) The amount of water storage was calculated by a method using the combination
of pF-water content and maximum water capacity of undisturbed soil core of each horizon
and estimated as far as the 100 cm depth of the study site. In this study the calculation
was done for Bbp soil and Bc soil in the southern part.

2) Comparison of water storage in Bp soil and Bc soils in adjacent positions on the
same slope was as follows : that of Bc soil on the upper site of the slope responded quickly
with rainfall and varied within a range of 370 to 460 mm compared with 300 to 340 mm in
Bbo soil (water storage is converted to mm).

3) On the asumption that both Bo and Bc soils were saturated completely with soil
water to a 100 cm depth from the ground surface, the possible amount of streamflow drained
from the maximum water storage was estimated as approximately 230 mm and 150 mm
respectively. Under such a condition, from the standpoint of water storage function, Bp soil
had an advantage. The difference of water storage function was mainly caused by a char-
acteristic of pore space distribution of those soils.

4) The least storage in Bp and Bc soils were around 340 mm and 370 mm respectively
after which there were estimated to be about 30 days light rainfall in the warm season. Nearly
50 mm of rainfall at once was required for reverting to the previous water storage level on
the Bo soil and more than 100 mm of continuous rainfall was required on the Bc soil.

5) It is considered that Bc soil has an advantage of storage function in the field
because Bc soil distributed on a drier site has much available pore space for storage water
than Bo soil.



— 52 — HEABRGHEHRE #3445

6. Proposal of moisture index of soil

Observed soil moisture status was influenced by the environmental factors in some
previous term before the observation time. The author presented a new index named
“moisture index (MI)” which would be able to measure the influence of the environment,
especially weather condition, on soil moisture status. Then MI can be calculated from
meteorclogical data i. e. precipitation, number of rainy day, maximum atmospheric temper-
ature and mean atmospheric temperature.

1) Formula of MI is as follows :

MI=£‘, P. N+i (t-max—t)
Remarks :
P : Precipitation (mm), N : Number of rainfall days, t-max : maximum atmospheric temper-
ature in the observation term (°C), t:Mean atmospheric temperature in observation days
(°C), n: Appropriate certain days before an observation day while meteorological data is
integrated (in this report 5 days is available),

2) This MI is able to predict the correlation between the moisture change in the soil
and the weather conditions at the site even during the non-rainfall term.

3) In the drier condition of MI of less than 200, the soil moisture status is influenced
by the environmental factors other than weather conditions such as geology, parent material,
releif, vegetation, etc. In the wetter conditions of MI of more than 200, the weather
conditions are the dominant factor and the effect of other environmental factors on soil
moisture status are faded on each soil type except Bs soil. The pF value of Bs soil changed
irregularly due to its waterproof property.



