32 2 205 ~211 Vol. 32 No. 2 pp205 ~211
2014 3 MOUNTAIN RESEARCH Mar. 2014

: 1008 —2786 —(2014) 2 —=205 -07

*
( . 541004)
; N N 94.10 mg/L~ 389.30 mg/L.1 639.92
mg/L > > ; HCO, .Ca** HCO, .Ca*
> > ; pH 7.00 ; CO,
N N 4.06 mg/L.9.38 mg/L.2.78 mg/L N N
124.31 mg/L.173.95 mg/L.88. 19 mg/L N N
4. 62 mg/L.10. 67 mg/L.3.16 mg/L. pH > > ; N
CO, > >
: P64l Q143 A
1-2
3
4
o 2010 1.1

( Received date) : 2013 - 07 -30; ( Accepted) : 2013 - 11 - 06,
( Foundation item) : (1212010634803) ( 0991028) o Geological survey project of china
(1212010634803) The project was financially supported by Guangxi Provincial Science Foundation.
( Biography) : (1981 -) o Su Chuntian Master research assis—
tanct currently engaged in karst ecosystems. E —mail: suchuntian@ karst. ac. cn

* ( Corresponding author) : (1957 =) : N o Tang Jiansheng( 1957

—) male doctor professor major in hydrogedogy and hudroeo chemistry. E - mail: tangjiansheng@ karst ac cn



206 32
1.2.1
55.6% - N N
2000
- o 4 —2001 6
- N N ; 15 . 5 4
o o pH pH
Co,
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13.3C - 10C Cl~.S0;" HCO;
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Table 1  Essentital features in different ecological environment
Average ( ) ( )
Ecological
Observation Elevation  ( ) Spring area  flow of Ecology ) Land cover Terrain
Coordinate characteristics
point /m Stratum /km? year environment characteristics slope
P ( Vegetation ( coverage)
i coverage) /% :
Pym( D <10%
29°12°55.7"N 10° ~25°,
686.9 0.72 18. 64
109°32°1. 4"E (92.97) 15°
)
:20% ~35%
29°10°59. 3"N T,d( 5°~10°.
0.12 1.25
109°29732. 1"E ) (47) 15°
0~2.5m
29°16°51. 6"N Pig( 1 100%
0.025 0.64 5° ~15°
109°32°40. 1"E (5) 05~1.0 m.




2 207
1.3 16.40 1./s.7.90 L/s.
SPSS13.0
) ) 3
o 2. 2
2
2. 1 o
1979—1980 2000—2001 B 3
( 2) 1979—1980 7.24
94. 10 mg/L 70. 48% ;
0.06% 1979 191. 15
37.70 L/s.3.20 L/s 1980 389. 30 mg/L 155.98%;
134. 40 1./s.2.50 1 551.70
L/s; 2000—2001 1 639.92 mg/L 150. 83%:
( ) > > o
1979—1980 2.3
. ( 4) HCO;
2000 50.10 L/s+ Ca’*
10. 40 L/s 2001 85.00% HCO; .Ca’"
2

Table 2 Variation characteristics of water dynamics and ecological environment in ganhezhuchang spring

( %) High water period Average water period Low water period
Year  Ecological characteristics
( Vegetation coverage) Rainfall/mm  Average flow/( L/s)  Rainfall/mm  Average flow/( L/s) Rainfall/mm  Average flow/( L/s)
1979 :96.37 972.70 37.70 124.00 6.60 114. 60 3.20
1980 Shrub grassland 1707.10 134. 40 408.20 48.10 131.60 2.50
2000 92.27 1 087. 60 50.10 322.40 8.90 194. 60 10. 40
2001 Shrub 481.40 16.40 437.10 23.10 141.00 7.90
3

Table 3 Suspended sediment in different ecological environment

Observation point Minimum Maximum

Average Standard deviation

Coefficient of variation

(N=11)
Ganhezhuangchang
(IV=11)

(N=6)
Huangjiawan
(1V =6)
(N=12)
Xiaoluwan

(IV=12)

37.00 268. 00

7.80

1491.00

5.30 8224.00

94.10 66.32

389.30

607.22

1639.92 2473.45

70.48

155.98

150. 83
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151. 57 mg/L.50.26 mg/ . Cl™. 802"
L 212. 10 mg/L.69. 77 mg/ <10.00% K*.Na*
L 107. 53 mg/1..38.22 mg/ <1% Mg 1%
L > N N
4
Table 4  Comparison of water chemistry index in epikarst spring
Spot Date analysis K* Na* Ca®* Mg?* Cl- S03 - HCO;
Minimum 0.08 0.21 45.97 1.74 2.73 4.91 141.51
Maximum 0.36 0.29 59.04 3.73 3.51 14.74 185.06
N=15
( ) Average 0.16 0.25 50.26 2.44 3.41 8.33 151.57
Ganhezhuangchang Spring
(N=15) Standard deviationg 0.07 0.02 3.40 0.48 0.27 2.74 12.29
Coefficient of variation 40.88 8.89 6.77 19.69 8.06 32.91 8. 11
Minimum 0.24 0.83 59.82 1.74 2.73 3.87 189.52
Maximum 0.53 1.80 75.44 3.07 3.64 12.78 228.44
N=5
( ) Average 0.38 1.35 69.77 2.25 3.38 7.52 212.10
Huangjiawan spring
(N=5) Standard deviation 0.14 0.36 7.07 0.53 0.37 3.31 19.54
Coefficient of variation 35.84 26.43 10.13 23.75 10. 88 44.01 9.21
Minimum 0.19 0.91 33.06 1.74 2.73 9.83 85.82
Maximum 0.56 1.49 49.71 3.58 3.51 15.72 154.99
N=4
( ) Average 0.31 1.22 38.22 2.38 3.12 12.73 107.53
Xiaoluwan spring
(N=4) Standard deviation 0.17 0.25 7.73 0.83 0.45 2.41 32.06
Coefficient of variation 56.57 20.41 20.24 34.70 14.43 18.92 29.81
5 pH- . CO,
Table 5 Comparison of pH and temporary hardness and dissociative CO, total acid in epikarst spring
Spot Date analysis pH CO, Free CO, Temprorary hardness Total acidity
Minimum 7.31 2.21 116.06 2.51
Maximum 7.84 4.41 151.78 5.02
(N=15)
Average 7.61 4.06 124.31 4.62
Ganhezhuangchang Spring
(N=15) Standard deviation 0.16 0.66 10.08 0.76
Coefficient of variation 2.12 16.37 8.11 16.42
Minimum 7.15 3.31 155.43 3.76
Maximum 7.58 14.33 187.35 16.30
(N=5)
Average 7.36 9.38 173.95 10.67
Huangjiawan spring
_ Standard deviation 0.18 4.01 16.03 4.56
(N=5)
Coefficient of variation 2.49 42.76 9.22 42.79
Minimum 7.28 1.18 70.38 1.34
Maximum 8.01 4.41 127.11 5.02
(N=4)
Average 7.65 2.78 88.19 3.16
Xiaoluwan spring
(N=4) Standard deviation 0.30 1.39 26.29 1.59
Coefficient of variation 3.91 50.16 29.81 50.26
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Influence of Eco-environment on Hydrogeochemical of Epikarst
Springs in Luota West Hunan Province of China

SU Chuntian PAN Xiaodong TANG Jiansheng ZOU Shengzhang LIANG Xiaoping LI Zhaolin

( Institute of Karst Geology Chinese Academy of Geological Sciences Karst Dynamics Laboratory

Ministry of Land and Resources&Guangxi Autonomous Region Guilin 541004 Guangxi China)

Abstract: In difference eco-environment of shrub bare area dry land and shrub half coverage area dry land and
underbrush coeverage area this paper gathered the sample of epikarst springs in Luota of west Hunan Province Chi-
na. lts feature of hydrogeochemical showed that: ecological restoration had storage effect of water resources to
epikatst spring with reducing peak in the abundant water period and delaying in the dry period. The average content
of sediment was 94. 10 mg/L. 389. 30 mg/L 1 639.92 mg/L in Ganhezhuchang Huangjiawan Xiaoluwan respec—
tively its order was Xiaoluwan > Huangjiawan > Ganhezhuchang. Chemical components of all epikarst spring were
mainly HCO, and Ca’" its order was Huangjiawan spring > Ganhezhuchang spring > Xiaoluwan spring. The pH
value of all epikarst spring were more than 7.00 and were alkalescent. In Ganhezhuchang spring Huangjiawan
spring Xiaoluwan spring respectively the concentration of dissociative CO, were 4. 06 mg/L. 9. 38 mg/L 2. 78 mg/
L temporary hardness were 124. 31 mg/L 173.95 mg/L 88. 19 mg/L total acid were 4. 62 mg/L 10. 67 mg/L

3. 16 mg/L. the order of pH was Xiaoluwan spring > Ganhezhuchang spring > Huangjiawan spring while the order of
temporary hardness dissociative CO, total acid were all Huangjiawan spring > Ganhezhuchang spring > Xiaoluwan

spring our results suggested that there existed better hydrogeochemical effect in good eco-environment.

Key words: ecological environment; Luota; epikarst spring; hydrogeochemistry



