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Fig.2 Location of the study areas in Guizhou
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Fig.3 Map showing the distribution of land-use types in

Chengqi and Dengzhanhe karst water systems
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Table 1 Statistic table of area of different land-use types of Chenqi and Dengzhanhe karst spring systems

(km?) (%) (km?) (km?) (%) (km®) (%)
0. 1898 14.39 0.7339 55.65 0. 3950 29.95 1.3187 100
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Fig.4 Hydrogeological map of Banzhai karst water sytem (Pcoz)
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Fig.5 Seasonal hydrochemical variations

of Chenqi karst spring water
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Fig.6 Seasonal hydrochemical variations in

the Dengzhanhe karst spring water
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Fig.7 Seasonal hydrochemical variations in

the Banzhai karst subterranean river
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Fig.8 Structural map of three layers

wavelet decomposition tree
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Table 2 Wavelet variances of diurnal variation in karst

water hydrochemical index in the three study areas

Pcoz pH
5.7852 1.0338 4.6961 0. 3350
1. 8672 0.7794 0. 8831 0. 4557
0. 9434 4.5756 0. 9092 0.6016
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Fig.9 Trend of P, change in the Chenqi karst spring

Co,
I)COZ
co,
1)coz
SO:-
})coz
HCO, .Ca’"
. pH
> > pH
1)c02
])coz
15
0. 026 o >
> o



©0D . :

2011

4
Pc02
o 5
Pcoz
 :
. 16 ).
° 6
7
1
1 Liu Zaihua Li Qiang Sun Hailong et al. Seasonal
diurnal and storm - scale hydrochemical variations of
typical epikarst springs in subtropical karst areas of
SW China: CO, and dilution effects J . Journal of
Hydrology 2007 337 (1/2): 207 -223. 8
2
J.
2009 36 (3): 39 -44. ZENG C LIU
ZH ZHAO M et al. A study of short+ime scale
variation in hydrochemistry of karst ground river based 9
on spectrum analysis J Hydrogeology &
Engineering Geology 2009 36 (3): 39 - 44. (in
Chinese)
3 Massei N Dupont J P Mahler B J et al.
Investigating  transport  properties and  turbidity 10

dynamics of a karst aquifer using correlation

spectral  and wavelet analyses ] Journal of

Hydrology 2006 329: 244 —257.

J . 2003
27 (6): 462 —464. REN C PEIT XIA X H et
al. The application of wave spectrum analysis to oil
and gas geochemical exploration ] Geophysical
and Geochemical Exploration 2003 27 (6): 462 -

464. (in Chinese)

J .
2008 22 (6): 1028 -1033. CAO D
H WANG A J WANG G S et al. Multiscale

Analysis of Exploration Geochemical Anomalies: A

Case Study of Dexing Ore Concentration Area North—
east Jiangxi Province ] Geoscience 2008 22
(6) : 1028 - 1033. (in Chinese)

Mandamah

I
2009 31 (6):525-529. SHEN W
FANG C H CHANG X G

et al. Application of

wavelet analysis for geophysical data and copper
mineral deposits forecast in Mandamah area ]

Computing  Techniques  for  Geophysical  and
Geochemical Exploration 2009 31 (6): 525 -529.

(in Chinese)

M/

2003. CHEN Z H CHEN G JING J L et al.
Preliminary assessment of the epikarst water resources
M/
Karst groundwater and rocky desertification control in
China. Guilin: 2003. (in

Chinese)

retardation in Southwest China karst hill areas

Guangxi Science Press

M . :
LI X K ZENG F P

2007. JIANG Z C
et al. Ecological rebuild in karst
peak—cluster  depression area M

Geological Publishing House 2007. (in Chinese)

Beijing:

Walfgang Dreybrodt.

M . : 2007: 151 -159. LIU
7Z H Walfgang Drebrodt. Karst process kinetics and
environment M Beijing: Geological Publishing
House 2007: 151 —159. (in Chinese)

M



«03 e

2007. WEI F Y. Statistical

diagnoses of modern climate and forecasting

application of Matlab wavelet toolbox M
National Defense Industry Press 2004. (in Chinese)

. Beijing:

techniques M Beijing: China Meteorological 14 M .
Press 2007. (in Chinese) 2004. HUANG ] Y. Meteorological
11 . MATLABG6. 5 statistics and forecasting Methods M Beijing:
M . : 2003. China Meteorological Press 2004. (in Chinese)
Feisi  Research and Development Center of 15 M .
technological product. Wavelet analysis with the aid of 1983. REN M E LIU Z Z. Introduction to
Matlab6. 5 and its application M Beijing: karstology M Beijingz The Commercial Press
Publishing House of Electronics Industry 2003. (in 1983. (in Chinese)
Chinese) 16
12 M J . 2007 35 (2):
2003. LIB C LUOJS. Wavelet 188 —192. ZHANG X B WANG SJ HE X B et
analysis and its application M . Beijing: Publishing al. A preliminary discussion on the rocky
House of Electronics Industry 2003. (in Chinese) desertification classification for slope land in karst
13 . Matlab mountain areas of Southwest China J . Earth and
M . : 2004. Environment 2007 35 (2): 188 - 192. (in

DONG C H GAO Z YU X H. Principle and

Chinese)

Wavelet analysis of the intensity of diurnal hydrochemical variation
of karst water systems under different land use conditions
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Abstract:Land use and land cover change in a karst water system can change the driving force (soil CO,) for
the chemical evolution of the karst water system which thus changes the intensity of diurnal hydrochemical
variation of the karst water system. The intensity of diurnal hydrochemical variation of a karst water system was
identified with the wavelet analysis method based on the two — year hydrological and hydrochemical data in the
Chenqi Dengzhanhe and Banzhai karst water systems. It was found that the diurnal variation intensity of CO,
partial pressure of the karst water system with more soil cover but high degree of land use (for example
Chenqi and Dengzhanhe Puding Guizhou) was higher than that of the karst water system with virgin forest
but little soil cover (for example Banzhai and Maolan Guizhou) . The results indicate that soil in the karst
water system may be the most important to the adjustment of intensity of diurnal hydrochemical variation
which is important to correctly understand and evaluate the difference of karst process and related CO, sink
intensity under different land use conditions.

Key words: land use and land cover change; karst water system; diurnal hydrochemical variation intensity;

wavelet analysis



