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& El

BHIZBWTTEORECHEL ML Z L1, 1B
DOREEBERLERRED ETREEELRI L TH A,
TEOMBEHRTING A= T34 DDA, FORIC
HTEASERERCEELEING., EREEER
BN T 5 LK OESRE S M2 720 DRIE
THha.

TEKGEREESBRE (IBEROERFER)
oW Ti, ZLOHRED L VIZERIELE FHo
Twa, BBCB8 5 kS EEICBELTE, oh
T, BESKELNIERE (RLE), TR
BHIEORFEL GAEL OMEISHEET 5 H T
RN v HE, TEUKAIRTT L EKEORGRN S KD
BT YvaA-FEhENEESN, BEMAVLGR
Twah, L LINbolEICE, BEMICER LA
WEASHR 2, WBICHEI»P5, BREED,
HEBEBEOERIZFHIILL L EOREDNH B, —
¥, BHETEEROBRGEEORERERICE, MEL
rBERET HVsHES, TEERTEE (bulk
soil electrical conductivity) 25RO 2 FFER E

PBHbH., HEIZBVTE, HBICREBELZY YT
W TEENICERK, HIET5HER, TEEHR
LENICEIND TEAD 2 WIEEZIY) B L TRIE
THHEDRS B, TEASHIBERWIRE TR
TR, EHREATHR A % EOMBEND 3.
TEERZEELHET 2 B0, 4BBE, ER
FEELREFHY, INHITHE, HEIOEHRWT
% (Rhoades, 1992).
1970FER%Y, TBAS L ERGEELRBICI D
DEBIZL->TEALZ EDOTHS TDR % (Time
Domain Reflectometry) #5B%E &N, Z0H IO
BEFEICELT, BERECRARTE { O %
shiz (FlZiE, Topp et al., 1980, Dalton et
al., 1984, Dasberg and Dalton, 1985). Z® %
ETE, v I =7 u—-7FHhiEIEBR L THE
TABAEIBREETI LB BT, T Lidho
WEHRICDERAETHY, BB FZHEEOR
HERDHZAE VW) ZET, BETIZFNLLIZH -
TRbhBHIELTWED,

AR TIE, HWHACE—-X kAW FEBIZLY, +
BESCEELROLI-OOBEETTVORY, B
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WEBIZ X 5 TDR #$BOBATHEEICDOWTHRET L 7.
F7-, WEKSIZ TDR B2 & 5 HEKESRFEED
HIEFT- 72,
TEESREE

PARYEERIC L2 L, BEROSER ML, HTFE
B L UHTFETICEE SRR B R EOKRERBD
BEREIRET 5. MFIHBEETH Y, HOMENE
EA10% % B2 5 L REEENERL, NTEROSF
S5 EHTCEL XIS (BH - AH, 1973).
—fxic B (HET) IHERETH Y, »potEKS
MHBHECEA LT, DEEREEEIIREKDA
7% & EIK (mobile water) #&AZKERE D&
BEIKRSE Z LD EBETE S, EBE, Rhoades et
al. (1976) 1, WAAFESTLERGFEE EC B &
UEAE — AR T OREA F v 25T 5 K=
EREC, FAVT, IoPEFERIN DL
L THEBAFEE EC. 2 KB L T35,

EC.=ECv+ECs o))

ZORIZBWTH, TRFER (BHEBS) OF5T
PHEEFEEIN TRV, T 51E, ECy #PHiEK
DEFEEE ECICHBIL, BRSO A T ERKH
B DEREL, KAEH .

EC.=EC.8T+EC;s (2)

ZZT, 0RAREREKE, TimERE (transmis-
sion coefficient) TH 5. mERE T b F/-56HFEE
KEOMETERINS.

TDR EO &R

TDR #iE, HERICEBINL 70— T ICEBE
AT TNNVARREY, FOEERERLBENEED
BT AL 2LTC, ZBEOFERLEREEE LI
ETHLOTHSH. X112 TDR DEHIS A 7 AHEHE
OBRK %, X212 TDR EBARKICNYATNIE
BEOEEOHRBMZELERT. M1BIUK2IC
RENFEFA, B, CBLUDWE, BEWIZHIGL
TWwh,

TDR BEEBNOAT v 7THREFBE, LB ENAE
Wik, R (Bl (A Sh o - T
W TRy — 7 VEEHT S, 7u—70y FO
R (CHUE) Tit, BHEEIMGET 2 A0 ER
% (EAPREE S — 7V OMED S TBICET )
Dz, FO—FHERHEINE. EZOHHTIIERE

Rl

HS) O TER

G4 ATLA)

TDR % &tk

1 TDRFHE Y R 7 A DK,

B cC D
R
Vo 1 v
v, Ve
A4
>
L]

H2 TR SVAOBELZLOEEM,

PETTS (K20 CH). KFshFicgEdhicE
ALZEBBEE, Oy FIZiho TZ0ORHETEbs.
Oy FOdeim (D#E) 1SELEL-BREL, (22
THENZ & 2L R ITHUE) B UM TEERHT
% (YREF - A, 1992). ZOEBEAS TDR £EIC
Mh - THETL CHEICEET S L, ZZTHU,
—ERHS G LER D SRE S — T VO ~NEBT L. £
DEBLI-BHEVLIVAIFNLLER2OD A0 L
HIZBESEMNT . 0y FORTT L ERMOM & HEE
3 5 BREEO—ERA TDR #EARRICED > TERT
B LIZEoT, M2 DL BMEIROBENELH
Bha,

BHEN 7O -7 0y FOBTELROMEEET
LZDIZHh AR (K20 C—D SEOBER) ¢ i,
Tu—T7ORBEOES (FE) OFEE Lo TE
1335,

, e

c

(3)

ZZC, Lizoy FOES (m), cdEZEHRTOHOE
BgEn#ES (ms™!) Thb. HEOAPITOFER
ERERESR (548, B, @H) oBRErETETV
D—DTh5H, RERTFVERVIEE, TEOA
PITDOFER ¢, IR TRHETE S (Ansoult et
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al., 1985).
eh= ek fot+ ife+ &ifi (4)

ZZTC, fo [BIUAEENTRAM, BME, ®WAE
DEBEETHY, eq e BEIY  BEHOFEE
THb. KOFBEE (=80) TR (=1) LT
(=4) IZHNEFITREVD, TESKOFERII
TEKROEFERICL > TRELET S, TDRET
X, TOTEFEROGEKERERICESE, JES
NBEADITOFER co OBHERE I 2RO B,
B) XKoo, b Lo, uy FEFETLIERED
(3B ¢ IR EFNITRB O AP T OFER . 2 8
ETE&S. TDR ETHEBREOBEEELO BN % i
MTAHI Lo CIRHERE ¢ k5. H2IZRS
NLEEELIIBERNTAY, EBAInRI—T%
CILFRRENIEEIE, RI3DL) RIFL,RMHET
HaH., CORIIBWT, By FOBRTICHR/25 4 Lo
(ITHHE) BLUO2RKOERORE L (LY &)
MOEEDS, 2183 NBRHUIMELSTS.

TDR & &2 S5 H I N5 BRI/ SVAOEBE%Y Vo,
REERT (CHA) *EBRTI2ERECOEEE W
EghE, FNEOBRIIRANTERI I LAHFS
(SEEF - AL, 1992).

Vi=Vo(1+¢) (5)

ZIT, (AT — 75BN BRIED,
EBRE (Ty FORT) BT 5/EHRETHY,
ET AP TRl &L EREAOFERE Th
FNer ke TRELZHE, ROBARXPD LD
(3&F#, 1974).

_VJea—Ve
Jeit/es

KB OFERLFEE T — TV OMEERL T O —T Ay
FOMBOFERIZENKEY (a1<e2) BE, X
BHRBC WBREERT.

FHENEA L BREEEESBRE LRV LEHEL,
ZOREFEIIAXTRENS (Dalton et al.,
1984).

¢ (6)

Vo—Vi=Viexp(—2alL) (N

ZIT, VoldBEM 2L 2R Ly FRITIZE- 7
BRBEOBIETHS. T, LBOBEOBERK
alt, ®RAXTH 2515 (Yanuka et al., 1988).

N Lo

3 TDR £BIZBN 5 ERE OB,

a=60r (weoe”+ cac)/ €2 (8)

ZIT, ¢, L UHEHNOBEEFTEROERTB LT
BEE, o 3AREE, < HEEOFEE, 5ol
de BEETHD. T, VAPTOFER 0%
L4 (Topp et al., 1980), weoe” +oac i TDR -
ETHE SN RAEOFERIEEE (Topp et al.,
1988) THY o TERT L, (7), (8) X6 RKK D)%
Liha,

641/2 Vl
= In
1207 L V2—V1

o (9)
Z»RiZ, Dalton et al. (1984) @ (7) KL<,
N o THESNIABOBREEE . op TH
TZEETD.

TDR EIC L2 BESREEEEERICEH LT, (9)
X (Dalton €7 NV) O, Zegelin et al. (1989)
ARLIERD 3N EPREINTVS,

- Topp et al. (1988) IZ& o TREN-EFHZ H
tL72b® (Topp EF W)

e Vi(2Vo— V1)
= n
120~ L Vo(Va— V1)

6T (10)
- SERSTTVEEAL, RBRTORENTT
SETLBOBERIEOEE V, 2 H\72 Yanuka et
al. (1988) Lo TRENAASPSEHLZDD
(Yanuka E7WV)

ed”? ViVi— Vo Vi+ V)
= n
1207 L Vo Vi—Vy)

oy (11)

- Giese and Tiemann (1975) X B2 EWH 7
WO EEICE SV TEIH LD D (Zegelin £
FN)
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e Vi 2Vo— Vi

= (12)
120 L V; 2Vo— V1

oZ

Vi DEIERIZOWTIX, Nadler et al. (1991) #4°
b Dt =10t EIRL TV A,

%3, TDRETHEL-TEEFGEE « 1, X
K (Dirksen, 1999) % B\ CHEERFEOMHIZBET
5.

o (Twm)

Try) = 13
o (Tw) 140.0191(Th—Trer) (13)

ST, T, Tw 3EBEES I THERBOERE
(C) Thsr. KHLTIIBTEEEREL L, BIC
FEAD BB L CUREDOERIZEE T 2 FEERE
TOETH 5.

EBR O K E

2B (FIRE-X, ) ITKBEBREMZ TEKE
BlUTERREE L RAE LBk LEo T, ER
L B HEEEXKEOHEIES L U TDR i HW /-5
BERLITBEREEEOHNELXTTo72. HHL.
TDR #lE ¥ A 7 41, TDR %% (Tektronix 1,
1502B7 —~ 7 NVFAF—) E1o070—7 (3
®, EESmmOAFYLVAOy F, oy FOEX
120.11m, WHMAO Ty FORIFEIZ0.05m) % 5 # A
BN, HFAVY = XD IR E# FA%0.15~
0.2lmm Db D%, B BETREXOELHERON)
oW TIETAE TN TV B EZE LK TSN
HLzbDEREWE, 28, HRAkFOEOSH % i
kB ZIFH—I2T B0, BEHIMZ BB ORI
KB E L, FOEIIGERERFESNRERLICIL
THEET%Vv NaCl % 8A7. TDR EBOBEMEL
TDR BB OFNTIE, FEBLTERIZLDITo 7.

HETIRET, BERZH-LBBERF L ANY
MIOB, BRELBREKEIIRS L ICEBK
T IEMOREED NaCl RiBE (BREE : 1.06,
9.10, 3.11, 4.18, 5.14, 6.24, 7.32dS m™!) ZMZ
T2, FNH TLARL TRV ERELBRYF LY
E—h— Il IcRELL. 2EEZHEL, EEE
& DR EARE L RO, FOMBKICI SO —-T%
AL, TDR EBIZ L - TEREOEE 7Y ~ b
T ML FOTDREHLOVTYHET LD A
DABEEHEAEY, ZhEd I Ve BLU V0l
EMEEREL, TDR L L ABEFRGEENEEIZL
ELEEOA YE—F A% BEL. TDR BED

%, HRKOBRELHE L. I, #RAEEHVL
KBICHETL, WEVAT LAOFMERADD, K
Bl E R CEBREEES (ES-12, WBHUERT) &
TDR EI2 & 5 BREEEORRZ RO 72,

BRBIUEER

HTAE—ZXM O & e, DEAR

HTG A= RIZEGKEMZ THS N FREKE
0 EAPTOFEE o DEBRER4IIRT. ZOH
%%, Topp et al. (1980) 2% 5o THERATET
ERDES B,

ea=—"52.91 °+141.29 6+20.64 6 +3.54
(r#=0.997) (14)

0 =—48Tx10"*2+2.81X10 %,—0.079
(r*=0.994) (15)

ZITHERERMTHL. ZD2DODRDPEEL
BRATRER AV, RFOERIZZ NS OBHRA
FRLTWS., ZOBMEIE, Topp et al. (1980) &
L BHs A - (EEIS, FHHE :0.03mm) D
M (R4F0mig) CEABTWAS, EriRE
BROND., ZOEIIHIAL - XDREDEVIZL
2b0LEIOLND.

SR ¢

O | 1 l 1 J
0 0.1 0.2 0.3

HREEKE 0, (m’m)

M4 HIACE-XDEEEKRE 0, L FEERD
B (ZEEUK). @FN: EHEME, E& |
IFH, A& Topp et al. (1980) 12 &
BA A =X (FE8) OBERR, B -
Topp et al. (1980) =X 2 EK+TIEDOH
[ES W
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30 T T L '7 T
. 20— -
¥ i
e
e
10— —
0 L | 1 | 1 S
0 0.2 0.4

RBTERE 0, (m’ m>)

b5 HSACE-XOEBEEKRE I, LFEE
OBtk (NaCl B : EC=1.06~17.32dS
m™Y). @F : EffE, EH . EURHAR,
B8 Topp et al. (1980) 12X BH 5 A
V— X (EEx18) DRI, ## : Topp
et al. (1980) 12 & % ERETBOMRA.

#9 AE—ZXIZ NaCl KB (EC : 1.06~7.32dS
m™Y) B EBROERERSIIRT. FTAE—
RN KREMZIGALAMKIZ, 6 & co DEET
SZEHATETERDE TR D.

ca=447.28 §°—85.36 6°+38.84 6 +3.20
(r*=0.995) (16)

6 =—5.77x10"*eZ+3.16 X107 %,—0.086
(r'=0.994) (17)

NaCl KBEHx AV EBR T, BEKOL 512~
FEEINEL BoTWVE, ZORKREHRL 0,
NaCl KB BV EEBRTOMRERE t %, 20K
DEEEICL DB EKE 0, IZHE T 2 EZHFH
t(0g) EHEIL. 1(0,) &, EEKERWIBHE
DBBR ((14) R) 120, #RAL T ea () EKD,
FnE Q) RBWTHE L. B6 I3EKRERRE
ZBID, Ihs 2 0DEHEMOZE t—t (6,) DF
BakE I CEBEMTRLTCYS, ZhiZkbE,
i—t(0g) MONZE 5> TEALL TV B I EHFGTHD
A, KERLEDBN L 2HE I OVWTIRBELHT
e,

%8, NaClKBHABLRBTROSNIFEE
R EGAKOBFHEOER/N ((15) X) ITRAT B &,

T —— T
u] EC, |
: o ]]@smh
b3 ° 1.06
o~ 0 A B | o020
o A m 3.11
= L ﬁ “ 11 o418
X LA R *5.14
A-—l — e} $ % | - o624
o | o " e 8 a7
I o 8
2k °© - 8 -
o
i g " |
3
-3 L SR I I L
0 0.2 0.4
ERE ARG, (m m”)

6 HEEKEIGBIUKEREEDRLS
BRI BV BIEBRE s R E K 0,
RIS HAEHERER ¢ 0,) DEt—t(0,).

BAEEKEL BT 2 2 LI2oRD 5. Thid,
Dalton (1992) A%ik~7: [HBKDOERIZEEH S
dS m™' X DS VIEEIREERROREE~DEE
BV, FREBRLEBRFMELTLES] 2k
LHDOBRETHD., FEBROHERTIZ8dS m™ &Y
INSWEREEE T O — ea DBIRICHE 2 EEAE
NZexExse, ZOEOERIE TDR $iEkD
T OFEF 72 IS 2 BIES D Lk,

NaCl KB&IZH 13 ECw & 6 DEIR

X 71, NaCl KBHIcBII2ERGEECL S
BRIEZSEEEC, L TDRELIZ2BEREFEEE « 0H
BERLZLDTHS. TDRIEFEICLHIBERZEED
HEIZd Dalton EF WV & Topp EF NV EH Wi,
$7, ThODEERIRATS Ve ilid, 3D
YR (B L) Pt EAZBE, BLUED
W L ) EENICETNICH 2 BEOELIE VS OE
EERWw:, MTHhoxy 7y avicitsns (2t)
BLU (FH) 3FhFh, B0 Ve DFEARD AL
BOEVWERT., ZOMIL, BEETFTVR V2 O
A RLEDENIZL 5T, ECw & ¢ DERIEN
PELDZEDTNE. WIFNOBELTEOMICE
BRI Lo T a2, FhonBFERIIEAL
BBLEV, BIERRBEHT I A - ARBE ke T
HEBRTIE, TBARKOBRTEENSE¥OIIES L
TDR %L B o b¥OITETS 2 &, F72, Topp
et al. (1998) »° KCl KBWTIT o L ERTIL,
TDR B L A BEGEE LEEETY v VIZ L 5
EEEOBMBFEETBLIAER CTEINL L EEL
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o~ 4+ _
6 A A | IE \'.\
A - i
A e o© 2]
=0 . A e o il - - ' EC,
gL &, o | s | @sm™)|
&) A o bl o ® 106
e | ® i oo 2 0210 H
© g | ®3l |
oL 8 - = 0418
S} — * 5.14
i _ | 0624 |
A 732
0 I l 1 l L | 0 1 I | 1 ! I L
0 2 4 - 6 8 0 2 4
EC,(dSm™) op(dSm™)

M7 NaCl KBHRIZBUILIERGEES &
TDR B L 2 BREEEOME. @F
op (2t), OFI: op (FHH), @E1: o7 (2t),
AF ;g7 ().

5, INLOMBRAPEEZHEBEL W LDER
BEZWZH P ERT S LiEHEEE .

T HEESEEEEFTETIICOVT OB

4o0EFNV ((9), (10), A1) BLT A2 R) %
HAW-BREEE « DEE T, HEREORPITOFH
BE o 252 BT NER SV, BTl L)
12, NaCl KBl EHAVIHED co WEBKRETHW
FBELY LN REERL:. ZOREIHL I
o TWRVWOT, BERD . 12, TDR #BFDFE
MiCXoTBONZE, BLUKEEKE 6, 12HY
THHBEO2BYDEZHVT, FRLOBWVIZL
% o DHEMBENOBE Y 7. ¥ 81 Dalton E7
WML BEEERTHE., CORPLTIB LI,
APIFTOFBERDENICL S ¢ ~DEEBIZ, BHOE
SUBEE ECw DR/PIDbLT/HE L, ZoZ
BBOEEEFVIZOVTHAKTH 72, 22 TH
#%, ¢ DEZTIX TDR HBFOMFIC L o TR LN
caBHVWELZ L LTS,

91X, Dalton EFNVB LU Topp EFNVIZL B
TEERCEEOBEFREZR LTS, Dalton 7NV
(op) &9 Topp ETW (or) OFFREMHITKE
{, FLInsOMOBRIIKEROERIZEE K
HEhWZ L0005,

TEERTEEOEEIZB VT, Yanuka EF IV

X8 TDR 8r»OHRE LZFEERE L UK
ERE O NHYETLFEERLTH LSS
OTEERCEEOMGE (ME wmE, #
EATRE).

0 2 4
0p(dSm™)

B9 Dalton €7 NV (op) BEU Topp £F
N (o1) 12 & B HRESREE OB,

BL U Zegelin EF N TiE, RBNTOREA T~
TET LEBOBHEDOER Vi B 0nEL b5,

Vr OBERIZOWTHRICIIIE RSN TV, #
ZT, ViOBIERDEWIZED, oy BEWez DE
TEFEOBREZEIN L »FHRZ. H101E, ECw
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K10 Yanuka 7V (@H)) B XU Zegelin
EFNV (OH) WLABEREEED V/D
WESIZE B2 (0, 0.20m® m™3,
ECw:2.13dS m™).

A52.13dS m' DL ED, V,OHEIERE s DEEME
LOBBERLTWVA., ZOFOMEEIZIZ, TDR #
BOVT Y m s ViOWERE TORM (t—t) %
CHEREE ¢ CElo /- (t—t)/tZRLTWA. 2O
Bz XX, Yanuka €7V (@FN) & Zegelin %
7N (O OWAES, (tr—to)/t 0% BZTH
GIHEDPLRP LRI LT VB L9 Hh 5.
Yanuka €7 NV & Zegelin EFNVD L H 12 Vi DOl
ERICE o CTHEBREEENIEILT LI LIX, EE
OBMEB X UENT % FEICIT ) B0, BIEBRED
FEREZ2MaEEIHB. 2T, Topp ET NS
Dalton EF VL DVHEENZETNVTHEL I L5 E
BL, BT T Topp EF NV EFRAWIEEIZONVWT
B,

HSAE—ZD G, ECw & c DEIFR

B, KREBERGEE ECy DERLHTAY -
LB T HHREEKE ) L TBEBERIEEE » OWRE
BLIZODTHAD. ThoDBE%L Vogeler et al.
(1996) PR L-BBOBTERTL L, XAFES
n5.

or=(1.2479 —0.058) ECw+(4.899 6 —0.141)
(r'=0.975) (18)

%8B, ZOXORBIIERRITICL > TREL .

T I T T T
L EC,, |
(dSm™ -2
4] e 16 A e |
L | 0210 ° 4
‘TA | = 3.11 . o ]
E D4‘18 o ]
@ | sS4 4 o -
= © 624 ¢ =
E 2 4 o ®
S} A 732 o
s W e
. g . _
¢ 3
I § ¢
0 f ] L I 1 l 1

0 0.2 0.4
AREEAE 0, (m’ m)

BN KEHEREEEORL BT X~ 12
B BHEERE Y, L TRERKEEED
AR,

BEBWAETEKERZEE ECy DRAIE

WAV HEKESGEEOHEI LY, FF
BB LAPITOFER . OB, BLUKRESE
KEG, TEKEXGEEECy L TBEXRTERE 5
DEBIZOVWTEF Yy ) S —Ya VEREIT- 7.
NaCl k## (ECw: 1.05, 3.28, 5.25, 6.44dS m™")
ERHOWEHED 0 — o DBFRIEZ, KO 2ATREN
7z.

ea=—254.46 §°+206.44 §°+3.4991 6 +3.06
(r’=0.982) (19)

6 =—12.85X10"%e2+4.29%X107%,—0.091
(r’=0.992) (20)

%72, L ECe BL U o BRIV TIE, K120
L) BRERMEON. T A - XDBEE L REIC
LTZOBBREHNTERT L, ROLHTk5.

or=(0.686 ¢ —0.016)ECw+(3.035 4 —0.179)
(r?=0.987) (21)

HREEKRLY 0 =0.174, TEKELREEE % ECy
=4.00dS m I LMK (B) 20w,
TDREIZLE o TAHANTOFEER ., BLUTEER
R o #PWE L. o DEIEME (8.69) % (20) 3
CRALTHEL B hEEKEIZ0.185TH Y, 72,
ZOEL TDRIE & 2 HEREREER (01=0.751)
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(@smh o
e 1.05
03.28
B 5.25 u i
O 6.44

o1 (dS m“‘)
[
|

0 L ! Pt | I 1 1 ! | ! | I
0 0.1 0.2

FREEAE 0, (m’ m")

B12 KEHEREREEORL ZWIZBIT 5 45H
EKEK G & TRBRBEEORRE.

% (21) RUTHRA L72FESR, ECw=3.68dS m™' &%o
7o, —F, BREEAEBLUTEBAERZEENED
i (6,=0.174, ECw=4.00dS m™") % (21) Rzt
ALTHELNL HEERIEEFIL0.763dS m™! TH
h, TDREK L 2T IFITELVZ L 2D,
TDR L B HEAEREZEE (3.68dS m™!) &
BEOME (4.00dS m™Y) tOEEFBEEOHFETH S &
Bbhs, Zhoodxy ) 7L—3va VERBIUL
BAKERGEENEEROKRE, TDR ¥HO BHEIZ
L BIRTIC L o THENBEWEE CHEKOERIZE
BEAMETEL I EMNRENT.

] =

THOKDEFIZEED B VIIFDESEE % TDR
ETHETA7-00EBEMIL LT, FIALE-XIC
BITA, TEKOBXKEEE, AEEKEL L ULHE
BRLEEOBRFROF YY) 7V — a VEBE T/,
FOXF YT V-2 a VEREBLT, INFTICR
FENTVE4ODOTBERGEFEEEET VIOV
T, ZhoDEHZILERL, 52 TDR #ilfo B
BATIC L o THIZE SN B ADPITOFEELRL THERE
BEOHEEIZOWTIRET L7z, £/, BEFROBE
RRARL L OW TRV EREEITo .

HIGAE =X Hwizdx) 7T L—3 a yEROKE
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Summary

As the fundamental study for the measurement of electrical conductivity, EC, or solute
concentration of soil water using TDR method, the calibration experiment of the rela-
tionship between EC of soil water, ECw, volumetric water content, #, and bulk soil EC,
o, was conducted on glass beads. The characteristics of the four functions for calculat-
ing ¢ were evaluated and the accuracy of the eye analysis of TDR waveform was exam-
ined through the calibration experiment. Furthermore the measurement of ECw using
TDR method was done on sand to check the precision of the measuring procedure.

The results of the calibration experiment on glass beads showed that the apparent di-
electric constant, e, of samples, to which NaCl solution applied, were smaller than
that of samples, to which distilled water applied, on the same condition of volumetric
water content. The underestimation of e. on the solution-applied samples might occur
because of the unbecoming analysis technique, and the cause of this has not been solved
yet. While the comparisons of the ¢ using e. of solution-applied sample and that using
eqa of distilled water applied sample showed that the influence of the differences of . on
estimating ¢ was negligible.

The bulk soil EC was calculated by using four functions in various conditions of 4
and ECw. The values of ¢ evaluated by these models were compared each other, and
the models were examined whether they were suitable for this measuring system. Then
the Topp model was selected for the measuring system in consideration of the facts such
that the TDR instrument would be operated manually.

For the measurement of ECw on sand, the calibration experiment of the relation be-
tween ECw, 6 and ¢ was conducted in advance. In the calibration experiment NaCl so-
lution were prepared in four levels of concentration, and the volumetric water content
was set two or three levels for each solution level. The data of ECw, 8 and ¢ were ob-
tained from nine samples and used to determine the calibration function. The sample
was prepared in the condition of known values of ECw and 6. Then the measurement
of ¢ was done for the sample, and the measured ¢ was used to estimate ECw by using
the calibration function. The fact that the estimated ECw was close to the actual value
indicates that electrical conductivity of soil water would be measured accurately by this
measuring procedure.



