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Development of Portable Electrical Conductivity Measuring
Instruments and Its Application to Environmental Survey in
Wetlands.

Nobuyuki Takahashi, Kunio Kawauchi, Kazuo Yabe, Takatoshi Nakamura and Noritoshi Goto

16 5 17 16 8 31

Abstract
In order to rise the efficiency of measuring the water quality in wetlands , we developed an
electrical conductivity (EC) measuring instrument that is exclusive use for wetlands. EC of the
ground water is reflected ion concentration , it is used for a rough index of the water quality. From
the experiment results in wetlands , we found that EC of peat ground had a close relation to EC of
ground water , and that we can roughly grasp differences or a changes of the water quality in
wetland using this method.

Keywords : Water quality , Environmental survey , Electrical exploration , Electrical conductivity.

1993 5

nE

*1
*2
*3
*4
*5

@

137



(6)(6)

Wenner
Wenner Wenner
1
(D
P
Cl ‘PI"! IP.'
.\\J:
a I (] e
@ Yenn
{ T AR
1 Wenner
Wenner Cc1,Cc2 P1,P2
c1,.c2 1(A) P1,P2
V(V)
P1,P2
a(= )
Wenner (1)
P=27ra(Vi) (1)
ysS (Qm) a (m) 1
(A) V)
(1) P

138

@

O]

P’ 1
o
®
EC P’ (2
EC' =1/p’ 2
EC’ (S/m) pP’
(€Qm)
Archie
Archie
Ps P
Q) @ ©
P~Fp 3
F=A@p S 4)
F
177} S
Amn
EC, EC,
(2) EC=1/ 0.
EC,= 10, 3
®)
EC, = F xEC ®)
EC. (S/m) EC;
(SIm) F
(5) EC, EC,
Wenner



0.2m

4
(10)
25
JIS K0101 ( EIRTH TESTER 3150)
Wenner
JIS 1 2 ( 3 ) an 12cmx16.5cmx7cm
0.5kg
(6)
I(A) 0
ECx EC/{1+0.02x(t 25)} (6) R(Q) 1 1000Q
(S/m) t () TYPE2786
3%
0L (= B2 EE EE)
a1=0.2m 0.8m
a2=0.4m - 0d4m VPZEHIE /31 7
a3=0.8m
,C2 : LAt
]
Nl
0.8m | || wr b ge -
F A T ik
i A i
H'i.-l/'_az_! 3l @' &' s of -a,-!rﬁ_\'{:
al JI_’i al al al al | {
a2 a2 a2 ;
" ald ad .a:i- it
WETREO. 2001/ 5 — 2 : OOD0. ODE6. DO, FODE
DIELRAED. AL 5 — > : DDOD
BELREED. S LS5 — > : DODD
2 2
1kg
10cm
7 0.2m
0.2m 0.4m
2 0.8m
2 3

139



4
42°28’ 141°9’ 3 7m JR
3km

0.02km?
(12)
75 195 284 24
(12)
120mx120m
5
B 6.54m
2.68m C
}
sk
e -\\
nEm g

140

@
0.2m 0.4m
15m
0.8m 5
[ _J
)
(
CM-14P)
CM-14P
25
6
A B 2 A
0.1 0.3m
B 0.7 0.8m

?j ’;35.';"'5_ kect 3;7"‘
. 7
Vﬁf ﬁ%%w I

am. AulaRd (k9 4 THNAREEE
& -BAs7MMAREaE [amonE °

5




[A% 4 FHRIFL]

W TN
AL

VUIOHI 31 7

[B% 4 7@#IFL])

F—a I
AL

. VP30HLEsiA

. 5\D/ 0. B0m
W JL'..
e 1]
- #1 ﬁ; :
._i?i - (ﬁ
' ‘?_ﬂmi 1] _v
6
1999 5 2 12 5 2000 4 7
5
7 (6)
Wenner
0.2m 0.4m
50mS/m
11
17mS/m
G
3 6mS/m
A
0.1 0.3m 0.8m
B
0.8m

141

< F kR

[19994E5H 21 ]

<R T RRE

P I~o 4

H[®®
<H TR

[19994£12H5H]

Gy T
< M TR O EE

[20004E4 A 7H]

Ho
< R >

W

Hq
< R A >

[20004F5 H4H]

TEERE D LA (mS/m)

C Juont Bl wo~170 [ 20.0~230
Cuo~o [l7o~200 [ 2500k

< M A REEUE >




120 120
g £
>
€100 | £100
Wenner : o -
28 &80 -
8 y=1.67x-5.13 /
[ r=0.92 J© L
_ 60 / 60 " y=1.97x+0.01
y=X )/ r=0.82
40 r 7 A571.28x-7.26 40 ©
& o r=0.93 - /
S 20 S 20 |5 y=1.33x-1.06
r=0.85
0 . . . . . 0 . . . . .
0 20 40 60 80 100 12 0 20 40 60 8 100 120
0.2m ECs»0(mS/m 0.8m ECsgo(MS/m
1999 5 2
120 120
2
25 Wenner 3 3
100 | E100 |
Seof gt
y=1.71x+0.04
L 60 [y=2.43x-7.21
1 / r=0.97
40 7 0.3 0+
- / r=0.92 - /]
& &
Y o0 L > 00 | 49 y=1.55x-7.14
° / © / r=0.97
o . . . . . o . . . . .
Wenner 0 20 40 60 80 100 12 0 20 40 60 8 100 120
0.2n ECsp0(MS/m 0.8m ECsgo(nS/m
1999 12 5
120 120
g g
3
Eioo | E100 |
2 o E
5 | y=1.64x+1.03 o) 3 L
=80 7 g3 // o 8
Wenner 60 - o 60 | y=2.11x-1.02
o ’ ~ r=0.92
’ y=1.04x+0.40
40 b @/ (o] o] r=0.82 40 F ,
60, !
0.8 ! & 0 I BF yrrom16
° ° ‘ r=0.92
() N ol
Wi 0 20 40 60 80 100 120 0 20 40 60 80 100 120
enner 0.2m ECszo(mS/m 0.8m ECsgo(mS/m
2000 4 7
120 120
7 ) g g
( ) ( ) :5;100 H Eioo |
=
S8 y118x0.10 // 5 380
r=0.94
EC »=1.00EC ,-1.15 7 s
20 20 (7) 60 I 7 60 Fy=2.33x-6.83
7 r=0.92
= - , y=0.82x-0.65
EC §=1.38EC -2.23 8) ol 2 ol T
= 7 = 7/
~ @ / -
\ L T 20 F 4 y=1.50x-7.75
S 2 : ° / r=0.93
EC 2 0.2m W N
0 20 40 60 80 100 120 0 20 40 60 80 100 120
(mS/m) EC , Wenner oan Ecs(nS/n 0.6n ECs(nS/n
0.2m (mS/m) EC g 0.8m 2000 5 4
(mS/m) EC , Wenner 120 120
g 3
0.8m €100 s 100 -
H o,/ 8
(mS/m) Gu | VEE020" of | Fw|
5 .
Vs
Wenner 60 o /OO y=1.00x-1.15 60 Fy=2.13x-2.76
/ r=0.86 r=0.89
4 Oo/b or 0
= 00 / X5 © = /
Sl 20 b A y1.38x-3.71
s L / r=0.90
(13) 0 ‘ ‘ ‘ ‘ ‘ 0 ; : : : .
0 2 40 60 80 100 120 0 20 4 & 80 100 120
e 0.2m ECsa(nS/ 0.8n ECsgo(mS/m
(14) 8

142



Hooooook
R =R R
2YIiTiid
=R=R=-R-N-N-E-R=]
R R R ]

(||| [T

yooocooop
T OIS i

TiTil

cocooe oo
s e ed e —

| [ [N

qocooool
eugupeivl.
FTTTITLS

cocooocooo

oW el — —

|| i

AL (10S/m)
e
I 20.0~23.0
TR (/1)
L (m /1)
TREE (/1)
REE (me/1)
TREE (me/1)
TREE (e /1)

0

§
: oﬂgm@ﬁw
Qi

[#hF L)
L

(3 1b ]

143

0.98
0.89
0.74
0.58
0.18
0.08

9
10
0.74
.98

0

7
0.40x- 1.79
1.05%- 6.10

y
y
y

1999

0.51x+40.30
0.49x+ 5.82
-0.02x+ 3.64
0.01x+ 1.05

y
y
y

M92+
Ca2+

Na*
cr
s0,”

.89

Img/l
0.18
0
0.58




0.08

Wenner

Archie

144

@)

62 1 (1999) p557-560
(2)K.Yabe,T.Nakamura,Base mineral inflow in a
remnant cool-temperate mire ecosystem,Ecological
Reserch,17,(2002),p601-613.

@)
™
Vol.35 No.4
(1996)  p9-17
4 casi
\ol.16
No.4 (1996) p33-40
©)
102 (2000)p84-288
(6)
) 103
(2000) p81-85
)
(1998) p251-257
(8)

(1995) p105-107
(9) Archie,G.E. The electrical resistivity log as an aid
in determining some reservoir characteristics
Trans. A.ILM.E. 146 (1942) p54-62
(10)
52
3 (1999) p247-253



(11)

100
(12)

(13)

(14)

@
(1999)

o

(2002) p1-5

p338-341

(1998) p19

(1996)

145



