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1. BL®I

M EEME 2 HANCREIE D001, FREBEOME L +H54ICIBEL, #YL 1R
DHER, BBATH) ZEHFHETH L, tBENBL2OMENT T, TEWEEEIMKANER
NDRERHEMRDKEREBIEL LICKELHVEBLEZ LI LPMLN TS0, BEZTHE
ZAHTBEYEME L L DBRICOWTHFICHEBEINTIEWE W,

EELIIINETICEL L TKGRHESRCRIMR, 2> ATy —L X025, BE
EHOTROWEELZHL T L TELHY, FRRIIEELN—ATH S, BFH»ENE
2L L ChHRE R REIICREL UT- 2 LB E TR &M & SHEBEEICBE T 2%
KBV, HANRN—HL L TH W BEXFEISHRRERBRLD DB OWHEE DR H %
BR22LDTH B, HEBE OGS, TRTCHOTEWEENHBICOAEZ LIZTEL D,
»72h%, WERBRILO LEWERAOBRICOWITETOMRIBLNZNTI I H®;ET 2,

2. REHRBOBR

1) R L% Low
REMITAR T O TR, 4 10 X o f
A= LOWMEIZH ), BRENOGRE, BIRES Toyohlra
#220 m 5 350 m O, BB B L E e
¥ 5% (Fig.1),
¥z, RENONEBRET TS 2 FHEE S
&, BB T, FRtRko FaERsmEms
Ltb, RBWEIZ, SFE=ZR~FHE=ZRDE
B, HETH 55, BEEICIZAI#EEH D F
L, $-8EICRER»LBEL TE2EWL
EEAREVPBRET 5,
[REMHE, BEREMAUTHFL, KB
LW EINRBRFRFOT—% (Tablel) I24& Fig.1. Location of the Misumai Experiment Site.
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Table 1. Climatological data near the Misumai Experiment Site

Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. Annual

Temperature('C)

Mean Max. -26 —-18 -26 105 175 21.0 265 2.9 21.0 141 1.1 -03 118
Mean Min. -12.3 -12.0 -82 —-2.1 3.2 8.6 139 159 9.2 24 -31 -87 0.5
Mean ~-75 —-69 —28 —42 104 148 22 211 153 8.3 1.5 — 45 6.2

Prechitation 133w w6 W™ @ 0@ 1 1% 19 10 L1 LY

NHET DL, 12A254 A TIIAFATRE»OCLUTEL S L 8FMETH L2,
K b 2SI TORKERY SV,

BETICL 2P 2O HARBREEERELRICTL L, BERIXFT7—7F+H 77 AR
HREEN T/ A 7~ F / XBEICRT 59, BEHEY> LFE TEHICHITTE, #T727D
EikH (MEERE 10~30cm, & 15~20cm) THY), ¥ FIrediBET S, ME LRI, 3
ZFZ, ~NUXY, 7Y, ~=v, ZITEEOLEHMORENRTH Y, BATicL - T,
/=y, P FevhBRET S, KKHEER 74TV BEBTH LN, ATt
FLEET S,

2) 1

RBMN O, BIRE 225 m A (BREME) &#EE30m b= 2 @RFCLBAE21T-
72 (Fig.2). UT, #AZMEZ ZhFNn, W\E-225 WE-310 LT 5, 2 BARIIEFK
HWE L RAEFEEF IR - 220,

Fig.2. Sampling plots.
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MEENEES, Fig. 33 L Table2 2R,

WE-225137541% (G) THD, ELLHNOm ORI, WTKICEEEBbNS
75 4 (IG, &, NIG,E) »HET %, GBIz GBI~ THWETHS, £NHLEIC
i3, AR E BN LWENE (IBE) #*HET S, ->T, ZOBLY LN A, AR
EFNTIABETIRHAL»ICHMFRE B, T2, 2Bicble) ERoME» LB 2L
EZ2 LNV XN,

WE-310 2HEMRERMKLE Be) TH2, 2RICHEAETH), STHHHANRC 2
TEERBEYIREL -HETELEL Twd, FLEALXNTILEGEC, RIFECET
AT,

WHE» 5 E2 T, TORBHTIE, BREEICIZZ 74 18, SEICRBELEBEHIMKL
A%, F8HE ERO—RIC I EEERERKIISH/TI LN LB bNS,

Bamt, R 2SS TEE it S iz, RBEMICBERL 2k 360m N
BB EHRL B - BREKEED) (Be) 256 L EMEHRIML T, ¢ TRET E21T- 722 (LR,
WE-360 L T5),

KB DIREEELIZ, WIE-360 2°5 A 4], WIE-2250°6 ANT 4], WE\E-3104°11 AN
THTH 5.

Table 2. Profile description

Plot Horizon Color Structure Texture (}?:;S::i:ﬁ) Wetness Humus G:%v)el Root
225 A, 7.5YR nutty SCL soft moist abundant many
3/2 (7
A, 7.5YR nutty CL hard moist  plentiful 10 common
2/2 (16)
1IB 5YR single S soft moist  plentiful 5 few
3/4 grain (12)
111G, 2.5Y massive SL hard wet few few
6/4 a7
111G, 5Y massive HC hard wet few few
6/2 . (16)
310 A, 2.5YR crumb CL loose wet abundant 15 many
2/1 granular (5)
A, 7.5YR nutty CL soft wet plentiful 15 many
2/2 granular Y]
A, 10 YR nutty C hard moist  plentiful 15 common
3/2 (18)
B 10 YR nutty C hard moist few 20 common

3/3 21
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Fig.3. Soil profile.
3. A pr 3

SRS LERL BB EHVWT, UTOEHBIZODWTHELIT- 2.

1) BRI v

A S0 cm* DR IR L 28 2 WEE (ARREBORK) conT, ERENE
B 110C THFERLLNENEEZREL, BREKLSBBEREE (Bulk Density), L
B, =AESM, Oka) BRMBEZEZ2HEML 72,

F72, ZAEHARCHRIUE L2 KDL DI, 2 mm 70, Z@EBA L EL2ERHL T,
HEE HRICED IR FOREZREL 72,

2) MO

HTBONERE IR L BOIBEBRC K HE L BRIC 22 b > TV 5, £ 2 THFM S0 cm®
NRMAMTHRML 2ELE LR DWW T, BERML 2%, SBBKIC & 2 RENT KK
b (BA) 2REL, DHEHRE LRI L 2, B 200C DEHBZETITY, BRFMICEI LE
FEEERREL, R#FToRELEXkEZEH L, 2BH3B3NA F7—2i2d, 22
BEEIEBEEMGEZ H - TRIEL 72,

3) kP

KB HERTBKDZRINE-RE (FERE) PLBOIBEI OB L L BELY
HUETH L, FHRTIE, MEHREEZHCTKRSFELRIZEL 72,

59 50 cm* ORI E TR L 258 2 VWEK 2 BEHIL, 1/20-bar (pF 1.7), 1/3-bar

(pF 2.5), 1-bar (pF 3.0), 15-bar (pF4.2) NENERTHEA IS, BAIT L TKaFE

IEL2BATEKEZREL 2, ZLTIN2» 6 KFFHEMBRE KD,

4) THoOMHMER

AMETIIBOTE & U T MEERLZR BT TR L2,
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HBZ2mm 704 288 L 2L 2FAL T, RFREREMB I RBHICEIVRIEL
727, & 5|2 H#k & Bulk Density, Ka®E» 56 TBOKRBERLEHL 72,

BIRHRIT OV T, 100 cm®* DR A THRILL 28L& L WEE 2 AV, BRS KK
B L UEBERHIREBOKGEENT T, RFEY——L7o—7E FEEEER ICLVREL
728, L BAMRTIITBOBMEERL, KRHEE S 20C~ —-200C nEERATELE 2B ED,
PRURDBEREE» SR EMZ 72,

4. BRBIUERE

1) BRAKEAPJEREE (Bulk Density)

HRREBNE S ZVWREBPAT 52 KR L EE, T2bbHREKYL, HIBLBRERE (Bulk
Density) 132N TBOYEMBRE L BMEET 2 2 HNEELHENIEETH 5, _

WESE-225,-310 &5 L OFRERMLICBEHET B SO MSE-360 2 LRI L 2ELE v EEHz D v
T, BAREZ/KH Wn & Bulk Density (Db),»#|E#RE % Table 3 2R,

Table 3. Natural water content and bulk density of soil samples

Plot Horizon St. Wn(%) (Db)n(g/cm?)
225 A, n 43.0 0.85
A, n 45.5 0.80
IIB sg 15.1 1.21
111G, m 43.2 1.18
IIIG,(r) m 56.9 1.05
MG, (w) m 42.9 1.14
310 A, cr, gr 144.2 0.24
A, n, gr 60.0 ' 0.69
A, n 32.2 0.98
B n 29.9 1.18
360 A grn 59.9 0.64
B n 38.8 0.92

Table3 #2423 ¢, MBABMN LD Wn 2 HE-3100 A+ &, ERLI 43~60
%, THEIZ15~57%THN, RELLY L THLOHH WaidiEyv, WIE-310 D A, DBA,
Wik 144 B T3 DREBHI A TR ICHE V. —F, (D)3 ME-3100 A, 2B &, £BL
1£0.64~0.85g/cm®, TIELI30.92~1.21g/cm®TH ), THEIIEBL LN L (Db) Atk E
(, BETHD, L LW%-3100 A, (Db)ni3 0.24 g/cm* TEH T/ E v, F7-WE-225
NFEELH (Db)alx 0.80~0.85g/cm® T, WEFKTNHNEF L L L Tizdr 2 ) &Vvs Bulk
Density #7R7,
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W.t (Db)NEESMG# Fig. 4 ISRTH, EBRNZ &icz T W,, (Db)aiciz B NE
RO TWBZ EAfZ 3,

Wok Db)nBEERDB L Fig. 5N &5 ic% ), Worlind 2 & (Db)nidBAT 5,
T%bt Wo& (Db), & 3 RBBRENBFREICH D, X502 Fig. 55 W~ (Db) BRI 118
WGl - TRY A EHHBINS,

Wn(%1.06¢ 16-9/c0)

(2, Docig%osamy ()
0 W & 120 160

Wn (%) . Bb(16 7 g/cn
0 40 80 120

Depth (cm)

‘
(Wn) (bp}
225

Fig.4. Changes in natural water content and bulk density with
depth at sampling plots.

~ Saturation
A
N Line
—~ M o \a\y — n (gr)
T N\ —-— cr (gr)
e \ ] - sg.m
AR ICE 2 e N
b
z NS
2 N
s [
a [ ]
x
R | .
L ]
Structure S3a.
0.5 T e n (ar) =
4 cr (gr)
v sg
| m .
—_— A o "
0 50 100 150

Woter Content (wtX)

Fig.5. Relation between natural water content and bulk density.

2) TRO=ZHSZH

RE DS H IR, RHEY X 0EAN L L BWEYE % Tabled I2RT,

WE-310, -360 NFEE I EAHE S 30 BLLTF, FLBEERIZ 70 %LU ETEH THEIK L 1R
W2 AT D2 L5, THBLEOEMRI 40 BRTE, TLBEIE 60 BHIR TH 5 7, WiE-225
DILERIITETOEELIIZRE L TH D, BETHR~ 2 BR SR Bulk Density D34 &
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FMic, WE-225 DEBLBMAERLIZHNTRRBWE W B,

KIZRIMBE S % %25 &, WHE-310, -360 3KBL, THBLE L2 40~60 RIEETH B, —
¥, WFE-225 DR LIZ S50 BRIETHLDITH L TTRELIZ 80 %LLETHEICE, £
TETEENSHDENKREV, ZDZ Lh L MF-225 DT BT, TEAKFHEBL T3
EHRINE, ZHOTBKGOEHFOFEREL LT, 7'7ABELOWREH» LIBEKOEF LA
EWiOZL L, TTABOTHIEREKEYHFET B EhENEZLND,

Table 4. Basic physical properties of soil samples

Plot Horizon G, V(%) V(%) V(%) n(%) Sr(%)
225 A, 2.51 M 37 29 66 55
A, 2.58 31 36 33 69 52
IIB 2.79 43 18 39 57 32
111G, 2.75 43 51 6 57 90
IIIG,(r) 2.80 37 60 3 63 95
1IG,(w) 2.80 40 49 1 60 82
310 A, 2.24 1 37 52 89 41
A, 2.35 29 43 28 71 61
A, 2.67 38 33 29 61 53
B 2.73 44 36 20 56 64
360 A 2.47 25 36 39 75 48
B 2.66 34 35 31 66 52

Gs, Specific gravity of soil particle; Vs, Solid ratio; V., Liquid ratio; V,, Air ratio; n, Porosity ;
S:, Degree of water saturation

TROZMAHE ZAEETEL L LOE
Fig. 6 iR ¥,

Fig. 6 % 45 &, RERBILO LT, KT
SHZAER Lo R R TH (EHE
25~45 %, WARFE 30~45 %) icfLBEL, E/2E
A 40 %R, WUHEER 45 %R ICAIE S 3 b
DL OBRLNE, THLIEHEREOE
THLRLY, HEIRRREELHT 5 LET
HEOIMLT, &l massive i e H¥5 10 e 0
T77ABTH b, HRIRIEE, BRREELZE Solid (%)
THEROZHERM ETOMREE, DL
LIFELIRED,

Fig.6. Three phases of soils.
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Bulk Density (Db), & FLEEEEH R % Fig. 7 IR ¥,
(Db)n & n DREICIZ
n= {1 = (Db),/Ge} + 100(%)  wreererreresreresrarestesearsessenssenssasansans (1)
Gy THFOIE A
DERBEARYEILL, (Db) N T % & nl3WA T2, Fig. 7456, TRFOHEGHHEL R
B bbb T, RERBRMOLBIZIZ—FD n~ (Db) BRI FET LI L4545,

100
—_ A
=
>
= .
1%] ®
e * L3N )
& «n
'V
50 |
sturucture
e n (gr)
acr (gr)
v sg
anm
I
A A . " 1 " " i 2 1 L
0 0.5 1.0

Bulk Density (g/cm?)

Fig.7. Relation between bulk density and porosity.

BiREBNLTIELET 2 IR, 7% b b Specific Pore Volume, SPV (cm®/g) % H
WwT, W, (g/g) ~SPV (cm®/g) BIfRIc & ) 2B ILBER D £ 4 % HBARET L 72 b D A* Fig.
8Thb, ZZITSPViz

SPV=V,/ms
= {(1/Db)—(1/Gs)} (cm®/g) OO 2)
Vy o ZEOILBEEE (cm?)
m, ; HEOFEREAR (2)
TEKRDLILDY,

Fig.8 T W,=SPV N E# ¥ Saturation Line & \>\», TEHrBEAOMREND L EOW,
~SPVBfRIBICZOEREICH S, £7- Wo/SPV i THOBRHNELH L HT., REXRM
NDEBAOKEIZ SPV 0.5~1.2cm?/g DERICH 5 5%, WE-2255DTRBLEN 7 7 BB L U%
NDELNEHEH SPV 131312 0.5 cm®/g T, McHXTIM» Db h v, X877 1Bz W,
~SPV B2 DX _k T Saturation Line B ICALET 5. AR THEAL 2 RN H L, KE
=310 N% 1 J& (Hik ki) ) SPV 13 3.7cm?/g L EHICKELfEZTL, BHOTERNILK
¥ETHI LT,
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4.0
- T structure
M\U’ en (gr) .
g acr (gr)
~ v sg
§ an
2 3,0+
i)
L.
&
O
=
k)
<73
Q
w2

2.0p

Saturation Line
Lo Wn(g/g)=SPV(cm3/g)
1.0} e v
[ ] /
- ’
.. '.l
ve ll'
I”,
< L 1
0 100 200

Water Content (wt3)

Fig. 8. Relation between natural water content and specific
pore volume.

3) ket

BRI ) TROEIED (IHE) 13 1BEE  BRICHMET2EELYERTH S, I
HIITROILBEOBAICTERT2L0TH Y, o> THROUEREZ FMICEIAT L Z L
$-oT, LBEBEICETZSALER»EBLNS,

— I EL @ o\ RO ULHEEAZ |3 S IHEER PE ~ RBIIEERFE ) 2 BB 5319, Rl
IR () 2L VBRAKBRETH ), ZIITHBAIAE LI L OBKEBRTH
o ZHUCH L THBIINFEL ) BKBRTH Y, AN/ E LILBD 5 DR KE
BThas, TEERL D LHAKBOFIKRECIHEEMTH S, THHRLSPEBEDERICE
NELL 22 MNBEICIE, DHEEEBKE L »F L WERIGEERE > FET 507, E3 L
BTLINERLBEIALNZZELH D,

Fig. 9 I3 MBHBMNEL S % v B OULKERE#R % &7k~ Total Volume (V,) BFRTRL
2L NThH5,

Fig. 9% 2% &, WE-225 D TELH—# (1B, IIG,) »IHBL I3 7R BINHEEE D 4 5
LB Y, & OMONMEAR IS G DR ~ R IDMEERFE ) 2 BRRE 51 - T B Z & H™H
%, Fig 9 I BT 2 MMD VinERIZ, WHRROBHOEEMRMERE THORKEENEE IZE
HT¥2L0ThHb,
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[
o
8
g s 55.0
° o
= 5 | ot
g
2 MISUMAI-~-225 g
I. [=7.1} °
> -
[=L.}] —
AIB g MISUMAI-310
45 l. = 45,0 o A
v 1G1 o A2
© m62(r) s A3
l & EG2 (W) v B
[ Vwn { Wn
40 N S| 35.0' e i b, J
0 50 100 0 100 200 300 400

Water Content (wtX) Water Content (wtg)

s2.0 |
@
&
;o' 50.0
B
2
48.0 MISUMAI-360
) oA
aB
{ Wn
46,0 F
0 50 100

Water Content (wt%)

Fig.9. Shrinkage curves represented in total volume.

Fig 9 »WE-225 NEEL, TRLIZOWT, HHEIGRERR S & URBINHRENE TOBLK
B b LI E IR CRT ELUTORIC L 2. T4 b bRFEOILKE (n) i3 30 %, ILEKE
(riZ 40 BERETHE2DIINL T, TREOM)si210%, (n)gid 50 BEEICLE, 2T
(n) o3 TR IDUREEXRE TRLKATE U 2 KILEK, (n) i3 BRBUUHELRE TRASE L 5L =
ETHB, Iih s, MB-225NKBLEITRLICHRTRILEA»EEICEC, £IKnRIT
2EDOBEOICHL T, TREZDILEIARTEEHEZ LB, —RICKILBEY» S 23
13 ENER IZAENENC D% { L 2 BEHH 357, HIBHGESCBHM MRS 2 Iz ERWOTEE
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Xtk oT, KLV Z THNMERIZAZWERITET 5,

IR 2 BB TRET 2 20ic, BrOIBRED V, LFERTNEK (V,) Dk, ¥
7t b Relative Volume (V/V,) % v TILKERMMR % KL~V /VBEARTERRYT 5 &, Fig.
Wn&Hic%kd,

~ L2007
g MISUMAI-225
Z o A1 °
g o Az § 1.40F
’§ a IB g
H vek 3 MISUMAL-310
ol
% 1.10 © Ig2(r) 2 o A
&£ & UG2(w) § 1.2} o Az
& a Az
v B
1.00 . 3 " 1 L ]
0 50 100 1.00 100 200 300 400
Water Content (WtZ) Water Content (wt%)
1.20
°
>
N
K
4
5 1.10
&
MISUMAI-360
oA
oB
1.00
T . .
0 50 100

Water Content (wt%)

Fig. 10. Shrinkage curves represented in relative volume.

WE-225 DB, BWE (IB) DUHERIZED ThE v, L TEEL, THLONEE
CEHELARIIR SNV, L L, WE-310, -360 DFARER L L THLONMERA KE
CRLD, BEBLOBEFKEW, & ICRE-3I00ERE (A) DIHERIZIENRICTKE WD,
CRRBIRNTEL, COTEHIELL SEOIBEATEINLTH S,

4) KBEHE

WE-2250ERE (A, A,) 22 THLNKFREEHRE Fig. 11 12T,
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MISUMAI-225

- ® At

pF

0 AL'L ) M N\L!m g

30 W0 50 60 70 50 100

Water Content (vol.%) Degree of Water
Saturation (Sr%)

Fig. 11. Soil water characteristic curves.

Figlld b, INoNRBEIOARETKERBICHL T2 pFEE2KDHB E, £ EN
pF2.5, pF2.0 &% %, F2RIETHR~ZIGEFEICEL T, BENHEER D 5 R BUIHERM
AT THADHKMEIR L LICpF 2.7 TH B Z & 2'hd 5, Fig. 11 0 pF~fIERR % 23
Y, pPF 0 ~pF 2.7 TIZ88HIE S HEL ¢ L, SHT AL Ak bIcH 55 %K T 5, =
UKL T pF2.7~pF 4.2 TiE ScOBAHBH TIE L, ZTOESBIZ2HBETH S,

KRR HBOILBEMER, b b IEoFRKE, FEKEE2XET M, HILE S
WEHETELONEELER TCH S, £ZCFig. 11 AT, pF2.7 & ) LK pF fBOK
SR EET IR A I, pF2.7 & ) & pF BN KS 2 REET 5 ILM % MILKICEST 5
&, FLBEMRKIX Fig. 120k 5 o8B 5,

Fig 12442 %, WE-220kELOM MISUMAI-225

FLBEIZ 36 %, FAFLBEIZ 30 % TRRMILIES S ¢ A

o A2

wAt, BB M - HILENOBEWIE ST R
BENTWE, fE-T, WE-225 DEBLITAE
R L 7280 < Y& v Bulk Density # 5¢ 5
Y, Bk, BAMOETRIRFLYENELE
LTwb L#BEENS,

Fig. 12 #* 5K & 172 48 - MILFK & #iTHD
ILKERIAR 7 & Ked & L7z /MLBE, RILBE & 13, . P pra——
B\ 72 5% 7 Bulk Density icEFTNZEiEd 3 Fine (%)
LODIZIZHIEL TH Y, FLBHEROBETICIL
WA AETE D Z LA - 7,

Coarse (%)

Fig. 12. Soil porosity.
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5) MMMER

TROBEHKIIMIELEL T, TRPICEIT2WECENERARSCEWEYE, KRnE
BRLFICHBERIZL, F-2R0BEMBELEL THERROKEIREBEBICHELZEZ 2EE
LA TRHBHEN—DOTHd, TORIUERE L TESKEELZLNIZ, RER (BROKFE, K
HicB542) nlE (BRBEHICESETS) THD,

WE-30NEKEL, THLICOWT, TRFOUBREZREL 2L 25, KANEIZENE
1n1.09]/g-°C (0.26 cal/g-"C), 0.75]/g-°C (0.18 cal/g-"C) Th -~ 7>, HHIIEE, R,
SHEPLRBEZMRTHENT, RERL L TRERI VLG LAURBREROFHEETH
5, AiRBERC/ 3

Co=C,  p+C, - p2+Cs * ps (J/EmP+*C)  wreevvemmvermiiniiniiniie (3)
C. k# (J/g-C)
o EBE (g/cm®)
®F1, 2, 3. ZNFhEME WHE SEEET
THEHEI NS, —RICTAHDHRIMICHRTIEEITIE O TERT 2HE7 B, -
T
Co=C, * p4Cs + pr (J/emP+'C)  eorevemsemrimniiiine (4)
TRKHLNDZ LiCk B,

Fig. 13 i3 W%H-310 0 LW C, 2 BHME S, L DRFR TR L 2L D TH 3,
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Fig. 13. Volumetric heat capacity of soils.
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Fig. 14. Relation between soil temperature and thermal conductivity.
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IJMmHh SEML LT, 774 18 (WRE-225), HREEREHRKT (WE-310), &HEE
faFEARL RLR-BRREET) (WE-360) O3 >OLBAICHFE NG, BONTHREZE
MTBEUTDEH IR S,

1) RoBEFFHIEMY

TROBHREAKL W2 WE-3100 A B2 L, RELIZ43~60%, THELIE 15~57
%THN, TREEIRBLLD WeddEv, F2RE-310 0 A JBIz W' 144 % T, o RK
ICHRTEEICE Y,

B3 & 2 (Bulk Density) i3, 81 T0.2~0.6g/cm?, TRET1.1~1.2g/cm®*Th
N, TERXoHHKEW, F72RE-225 DEE L Bulk Density i3 0.85g/cm®icd %), 8
BEMKLORRBL L L TR EBE VEZTRT, X512 W,o~Bulk Density BIf#i3 1Stk 1<
FoTREBZEDMb I o1, |

SO EEEEIC L) BB, 774 BN, ERLOBFSTRLEL) LILK
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cm?/g LIEEICKEL, —FH77ABTI30.5em¥/g L/hE&WZ EpH 3,
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3) kPHE
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L, DGEBRICE W TS IHEERRE 2 5 BB IR ~BAT T 2 Ko K812 pF 2.7 LT
5, $7:pF 2.7 TR&4 3 12 M- MILBE D ILBIALR & DER % 251z L TR 2 & 1L 5 FLBRALRK
EHTRIET B,

4) RPHMR
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0.75)/g°CTh 1, HREAFRCIIHRZAKERET1.5~2.5]/em*"CTH2Z LHHL
P 572, CUIBEKBOESICE > TRE Y, BARETIZABO CuidiZizko Coic %L
(% 5.
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°'C), FRERETIHITKOMEZERLFELIEICL -7 (0.60W/m-C), F7-EFEANKBD
BA, BETIR0.74W/m-C, FAERETIZ1.4~1.78W/m-"C T bicKknBfzilaR } 1
KEL, EQIRHEBRETIIBREEREIFL CHMT 2, BMRUE L KRATRY b RIGKE
BrRDBE, FKEDECHHIBIEBBESKRE, TRPTHOEBESHOERFKE X
BT EpHEBAL I, ‘

Bb0ic, AMROFITICHY, LBEXRFREBERINROBFELLICIT LREE,
TN TOMNBRME L TRERBRBMOFAAICSEROEEA R II > T i, TZIIREL
THELERT S,

2 X% XM

1) BTHE - HESZ - RYER - A& - RE . 70X 7 t0BBEE0BFRIMES. RERE, 103, 1
~12 (1983).

2) ATERE - HERZ - REl 0 L TRKEL DAL 7R 72 (FREXILNKL) HReER, Rt
#wE, 103, 13~20 (1983),

3) ExriiF . ihaBER, dlEl, REHKE, (1975).

4) HREWRS | LRENRSLBAEREE, £ 1R TLREXK, 2 pp, HKEF, (1969).

5 IRT . F2HARBRERSERAE (HERLX), BFEER, Ll WRERE, BAFEEY
R 72—, (1981).

6) HETHRESRERS | EAHKRTLEAERTESE, 1-19, (1955).

7) KasusucHl, T: Twin isothermal calorimeter method for the determination of specific heat of soil.
Soil Sci. Plant Nutr., 21, 73~77 (1975).

8) Kasupuchi, T: Twin transient-state cylindrical probe method for the determination of thermal
conductivity of soil. Soil Sci., 24, 225~258 (1977).

9) Cuang, R. K. and WARKENTIN, B. P.: Volume Change of Compacted Clay Soil Aggrerates. Soil Sci.,
105, 106~111 (1968).

10) HERZ-BIEE . KU, BH6l EERELRAELSRLHHETEE, pp. 258~259 (1986).

Summary

The physical properties of forest soils are very important for a growth of trees and an
adequate management practices of forests. Moreover, the physical properties are closely related
to a water-thermal regime in soil profiles, which is one of the important factors affected on soil
genesis, then these properties can be used for the index properties to classify forest soils as well
as other criteria.

In this paper, the authors studied the physical properties of forest soils in Misumai Experi-
ment Site of College Experiment Forests, Hokkaido University, and investigated the natural
water content, bulk density, porosity, shrinkage, water retention and thermal properties etc.

The three types of soils, Brown Forest Soils (Bg and Bg) and Gley Soils (G) were used for the
examination.

The results obtained are summarized as follows :

1) The natural water content, the water content at field state, of surface soils and subsoils
was 43-60% and 15-57%, respectively. The latter retained less water compared with the former.
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Though among the soil samples used in this study, the soil from A;-horizon of Brown Forest
Soils (Bg), Misumai-310, retained a large quantity of water, 144% in water content, it seemed that
this was due to the difference in parent materials among the A,-horizon of Misumai-310 and
other horizons.

2) The bulk density of surface soils was 0.2-0.6g/cm?®, while that of subsoils was 1.1-1.2
g/cm?®. The bulk density of surface soils in Gley Soils (G), Misumai-255, was 0.85g/cm® and was
relatively larger than that of Brown Forest Soils.

3) The surface soils had much pores than subsoils not only in porosity (%) but in Specific
Pore Volume (cm®/g), however, the degree of water saturation of the both soils was 40-609%.

4) The shrinkage of surface soils was larger than that of subsoils in spite of soil structure
developed in the former soils, in case of Brown Forest Soils. But in Gley Soils, there was no
difference between the shrinkage of surface soils and subsoils except for IIB-horizon consisting
of sand.

From the investigation of shrinkage curves for undisturbed soil samples, the pores in soils
could be divided in two types of pores, macro-pore and micro-pore. Macro-pore and micro-pore
in surface soils were 309% and 40%, while those in subsoils were 10% and 509, respectively.

5) The natural water content of surface soils corresponded to the water content at pF 2.0-
2.5, and the soil water condition at which the structural shrinkage had transferred to residual
shrinkage in undisturbed soil samples, corresponded to pF 2.7.

6) The specific heat of surface soil and subsoil was 1.09]J/g°C, and 0.75]/g°C, respectively,
and so the volumetric heat capacity of both soils at field-moist state was 1.5-2.5J/cm*C.

The volumetric heat capacity increased with increasing water content, then at saturated
state, it was nearly equal to that of water.

The thermal conductivity at field-most state was 0.36W/m’C, and this value was smaller than
that of water. The thermal conductivity increased with increasing water content and freezing.



