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Spatial Variability Characteristics of Eh and pH in West Dongting Lake
Wetland and Analysis of Their Impact Factors
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Abstract: The spatial distribution characteristics of Eh and pH are the basis of studying
contaminant existing form, migration and transformation mechanism in wetland. 12 drilling holes
of the two monitoring sections are deployed in the estuary wetlands of Li River and Yuan River of
the West Dongting Lake, Hunan Province, and the depths of holes are 8. 0-14. 0 m. Distribution
pattern and spatial variability of Eh and pH were studied by the site and laboratory tests in the
wetland hyporheic zones, and the impact factors were discussed. The results show that the Eh
values are —57. 8-238 mV with the average of 124. 67 mV, and the pH values are 5. 1-9. 1 with
the average of 7. 4; the hyporheic zone of West Dongting Lake wetland is weak alkaline and
reduction environment; the variable coefficients of Eh and pH are 49.60% and 11.66%
respectively, and belong to medium intensity variation; the complex profile distribution
characteristics of Eh and pH are layer distribution with patches; soil type, underground water
level, moisture and temperature have important influences on Eh; pH is mainly affected by soil
type and underground water level, whereas temperature and moisture are not significant.
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Fig. 2 Layouts of Monitoring Holes in Li River and Yuan River (Unit:m)
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Tab.1 Depths of Monitoring Holes
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K 6 5 (1-6) 9.0 LK 6 5 (Y-6) 13.0

TE 4L L-1~L-3 24 L-P1 &I 85 7L L-4~1L-6 iy L-P2 # 1 ;
BAL Y-1~Y-3 2 Y-P1 i s 545l Y-4~Y-6 24 Y-P2 #l1fi
TERS LA LA B AR, Sy 1 i X AR T

Yo, AT REOR 5 A ARRAS A PR 21 108 JBORE TR J3E 1)
5 IR Rk LR B PR M8 B AR TR Bl R BOURCIR B AE . B
TR ST BV A T R B A R 1 m R R L
A I BB FE i G 5 2 b A b S K 3R 4
O I8 T FE AT O KR E A L BT AT, b
FRKF BT L, R [ED 000 e AR 48 b Tk g R )
(SL 237—1999) K & WHETESAT AEBE R 0. 01 g,
TE I 4 R 0k 78 b R 4R 9 AR BPH-221
fEH#E L ORP 31 S if il & + 3 it R 7K Eh, pH FI
Tk B2 55 2 B0 i O L5 s AU i () e e AR R 2
iR EAE L H 2 5 ORP I RIEH & 2 £y 3%
% Eh pH AR, 0 E 25 R B 4. Eh #E N
0.1 mV, {ERENO0.1TC,
2 HER7R
Eh 73 f ¥ 1E
R AR Bl LA [] 0% B2 - AR 0 7 45 2R, 15 3 Eh i

LAY 20 A R AE . A AR TR R B He Eh R/ R 43 .
2 Eh EKF 300 mV BB FE LI ; 24 Eh [HA

2.1

T 100~300 mV Z[A 0} & T 55 8 R A 55 24 Eh A
AF —100~100 mV Z[A] B J& F 1 5538 5 R 5 5 Y
Eh {H/NF —100 mV B & T 588 IR B . 78 W5 )
TRBE Y L L ARl Eh e 45 8 (GR 2) 78 KB Hh L-
P1 %1 Eh {6/ T 48. 5~238 mV Z[a], FHI{EH K
139. 3 mV, Bl 2 % B 38 Jin 2 B0 ply R A% /N 1186 K )
M L-P2 H M Eh {624 96.5~161. 8 mV,F-{H
9 123.8 mV ., Bl 5 VR BE HE 0 52 B H R AR /N e

K 7 KOV Hb AN TR) R B AR 1 Eh 22 i) B Eh-IR
JER AWML (3 ARBUE R0 B Eh Bk, Bl
HURER N, Eh A TR %, R A LR IR 5T
W 5 % 15 N R T & A AR Ak B A i) A A% Ak e B
BRI A 5B AT W Bl 555 T A i s A
Ko AR fb g

Ehff/mV

100 150 200 250

—— 45 fLL-1
8 —m #7lL-2
—h— 4 fLL-3
101 —o— #5714
8- 45 fLL-5
12 _@— #57lL-6

W E/m

3 EAEMENSREMNXER
Fig. 3 Relationships Between Eh and Depth in
Li River Wetland
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Tab.2 Eh Values of Soils at Different Depths mV

AT L+ Eh {1

RE/m
L-1 L-2 L-3 L4 L-5 L-6 Y-1 Y-2 Y-3 Y-4 Y-5 Y-6

1.0 | 238.00 | 131.00 132. 25 161.75 127.25 105. 50 163. 00 176.75 122.50 126. 75 —11. 00 112.75
2.0 178.00 | 101.25 167.75 160. 75 134. 25 115. 00 117.75 184.75 177.00 103. 75 —11.50 134.25
3.0 146.00 | 107.50 126.00 133.00 120. 50 108. 7 158. 25 193. 50 196. 00 138. 25 92.00 | —57.75
4.0 106. 50 141.75 131. 50 120. 5 163. 50 197.50 159. 50 121. 25 28.50 | —26.50
5.0 104. 00 48. 50 141.75 148.75 113.50 179. 50 204. 25 176. 25 151. 00 —20.25 | —25.75
6.0 119. 00 83.50 133.00 117.25 101. 50 202. 25 184.75 151.75 136. 25 —54.75 44.75
7.0 110. 75 190. 00 107.7 178. 00 188. 00 186. 25 141. 50 —9.50 33.75
8.0 101. 25 173.50 130. 00 134.25 112.2 179. 50 179. 25 173. 25 155. 00 —16.50 68. 75
9.0 90. 25 96. 50 109. 50 141.75 147.75 198. 00 161. 50 172.00 40. 50 56.75
10.0 158.00 | 117.00 107. 50 128. 50 194. 00 180. 50 166. 50 32.50
11.0 217.00 | 117.50 106. 00 140. 00 191.75 89. 00
12.0 178.00 | 184.75 122.25 119.75 205. 25 18. 25
13.0 187. 50 199. 00 —6.25
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7K 28 B T ) AR M A 3 i Y R A, Y-P2 ) H
b R KRN WL T K L 38 B ) O ) AR A v R B R
ok 55 1 A A

DL K T b RO A A5 19 Eh BE TR B AR AR 56 &R
M2 DI 4, BGRB8 L Y-5 A Y-6 il 15
) Eh A8 fb iR B B R B fL Y-1.Y-2.Y-3 Fl Y-4 ]
A5 B AR AR A L 2 LT IS R R
2.2 pH S HEF1E

FEM 2 Eh (9[RBT AR R pH SEF7 05K, B
WL 3. L-P1 &l pHEA T 5. 7~7.7 Z ],
fHR 6.6, th W0 & 52 B0 3% i 7 ks 4 L-P2
HE pH (EN 6. 4~9. 1. F3HME R 7.7, i Je 2 &2

Ehff/mV
—(1)00 0 100 200 300
2 -
4 -
E 6r —— HALY-1
-1 — 4 fLY-2
® 8- —A— &7LY-3
—o— 4i7lY-4
10 - #ifLy-5
—— 5 fLY-6
12F
14-

B4 it/kiBi Eh 5REMXR
Fig. 4 Relationships Between Eh and Depth in
Yuan River Wetland
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Tab.3 pH Values of Soils at Different Depths
R 4FL 4 5 pH i
g /m
L-1 1L-2 1L-3 1L-4 L-5 L-6 Y-1 Y-2 Y-3 Y-4 Y-5 Y-6
1.0 6.15 6. 31 7.15 6.47 6. 81 8.01 7.95 8. 44 7.98 7.28 7.84 6.31
2.0 6. 24 6.49 6.43 6. 36 6.72 8.01 8.61 7.10 7.77 6.71 8. 10 6.49
3.0 6. 24 6. 44 7.09 7.09 7.45 8.16 8.05 8. 34 7.31 7.20 7.94 6. 44
4.0 6. 35 6. 94 7.34 8. 10 8.95 8.28 7.21 7.81 8.08 6.35
5.0 6. 36 6.63 6. 60 7.00 7.96 8.93 7.02 7.52 7.56 7.95 6.63
6.0 7.02 6. 40 7.27 7.68 9.14 7.19 8. 44 5.13 8.01 7.91 6. 40
7.0 6. 46 6.91 8.91 8. 50 8. 42 5.58 7.69 7.86 6.46
8.0 6.45 7.07 7.00 7.18 9.12 8. 65 7.39 5.31 7.96 7.54 6. 45
9.0 6. 60 7.53 7.95 9.09 8.41 8.18 5.49 7.74 8.94 6. 60
10.0 6.50 6.55 7.16 8.13 8.22 5.33 7.90 6.55
11.0 5.71 6. 40 7.29 7.95 6.93 6. 40
12.0 6.69 6. 64 7.42 8. 00 7.22 6. 64
13.0 7.02 8. 18 7.02
pH PR AR B 2 C, =100 % i, 55 8] 28 7 A 3
oF . 10 Sy SRS
2 o vl 2.3.1 Eh =N %H}H
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% s I CL-P2 0 B 0 9 U CL-PL 0 D 2 B
10t W& A B s E A L-PLLL-P2 R A C, 20300 31, 1%,
12} o b 13. 47% . R U1K KL VB A L-P1 S 1L L-P2 )
gL ALY - ) Eh 25 )75 S P 98 K

6 TIKEM pH 5EREMXE
Fig. 6 Relationships Between pH and Depth in
Yuan River Wetland
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