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Fig.1  Digital elevation model of the Huangzhou River Basin
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1
Table 1 The strata and rock types in the Huangzhou River Catchment
/m /hm’ 1% 1%

0,_,d 222 ~228 N 27.38 0.56 /

0,h 30 ~65 119.53 2.43 /
0,t 107 ~207 N 230. 82 4.69 2.85
€3-40,1 528 ~1 141 1744.61 35.47 35.47
€3sh 200 ~438 2 481. 82 50. 46 50. 46

€38 2~12 77.97 1.59 /
€q 28 ~398 236. 48 4.81 3.23
4 918. 62 100. 00 92.01

§ 2(2014)
2
2) Table 2 Statistics on land use types in the
74. 4% Huangzhou River Basin
18.2%

, °o . © . /km® 2.08 8.96 36.59 0.48  0.98  0.10 49.19
(C)1994-2020 China Academic Journal Electronic PublishingdJousg. Allgightsgaserygd.  Btip://wyw.cipgigret
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/ Ca® x Mg x COY 3
SIy = K, () Table 3 Statistics on hydrological and hydrochemical
K, Ca® . Mg2+ . indexes of the Huangzhou River Qutlet from tour gauging
CO? ~ ° S[d = C.V.
/C 10.37~25.17 17.4 0.05
0 ; S1,>0
pH 8.39~8.67 8.52 0.03
K*/( mg/L) 0.12~1.48 0.73 0.48
;o S1,<0 Na* /( mg/L) 0.05~0. 83 0.57 0.43
o Ca®* /( mg/L) 40.0~58.0 51.8 0. 05
(1) Mg* /( mg/L) 6.6~27.4 19.9 0.1
pH K" Na'.Cl . Cl™/( mg/L) 0.69~1.81 1.28 0.03
30> S02™/( mg/L) 5.52~13.58 10. 62 0.04
4 . . HCO;3 /( mg/L) 228.0~282.0 256.7 0.07
Ca™ Mg™ EC/( pS/em) 373.1~411.5 392. 69 0.05
- 7 15
HCO; PHREEQC SI, 0.15~1.3 0.99 0.07
CO, N SI, 0.13~2.33 1.77 0. 004
. pCO,/ Pa 424.82~3912.88  920.34 0.11
3 3.2
3.2.1
3.1
2016 10 4 4.
19 ( 3.
HCO; 256.74
. 2+
mg/L 94%, Ca 246
Mg** Ca™ 51. 8 mg/L
67% Mg™* 19. 86 mg/L
26% o HCO,- s
Ca*Mg
( ) o
2+ 2+ -
Ca \Mg \HCO3 ( EC) pH\ CO2
EC
4
° ) 2 Table 4 Statistics on the temporal variations of the
HCO; =0.011 2xEC-0.027 4 (R"=0.999 4) continuous hydrological and hydrochemical parameters
(6) of the Huangzhou River Outlet
Ca®* =0.1267 x EC — 0.445( R* = 0. 999 2) _ e
n=19 076
(7) /c 5.34~34.51 19.72 0.18
Mg =0.048 7 x EC — 0.220 2( R*> = 0. 999 3) e 10.74~23.93 18.53 0-27
pH 7.96~8.76 8.3 0.03
(8) Ca?* /( mg/L) 8.3~53.0 47.0 0.04
Mg /( mg/L) 3.1~20.3 18.0 0. 04
Ca® Mg*  HCO; . HCO; /( mg/L) 44.5~281.7 249.9 0.04
3 /( uS/cm) 68.72~421.63 374.32 0.04
“pH K* Na".CI". SI, -0.559~1.319 0.85 0.35
S0 PHREEQC Si, ~1.246 ~2.554 1.5 0.43
pCO,/ Pa 278.55~3239.66 1379.95 0. 68
SI~SI, - pCo, (4 4. /(m/g) 0,128 ~31.466 0. 383 0..026
'n ; CV. CV.= /
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Fig.4 Hydrological and Hydrochemical regime of the Huangzhou River Outlet during the monitoring period
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Fig.5 = Hydrological and hydrochemical regime of the Huangzhou River Outlet without rainfall
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Fig.8 Hydrological and hydrochemical regime of the Huangzhou River Outlet in heavy rains

5

Table 5 Statistics on the characteristics of rainstorm and hydrological response during the monitoring period

in the Huangzhou River Basin

60 min
/d /h /mm /( mm/h) /( mm/h) /h /h

5 22 1 2 4 47.8 43 11.59 0.15 7.5

5 29~30 2 6 10 47 30 4.7 1 11.75

6 21~22 3 8 10.25 34.8 8 2.79 0.15 8

7 6 4 12 4.75 30.6 14.6 6. 44 1. 15 10. 75

8 6~7 5 1 15.75 55.6 13 3.09 1 5

8§ 22 6 14 1.75 35.4 33.2 19. 54 2 3.15

9 26 7 7 9.5 47.2 14.8 4.97 1.25 8

- - - 298. 4 - - - -
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6
Table 6 Relative variation amplitudes of discharge and electrical conductivity under different rainfall
conditions at the Huangzhou River Outlet
/mm 1% 1%
1.4 55.3 -2.3 =24
23.2 137. 1 1.1 125
31 363.6 14.5 25
1 47.8 878. 1 14.7 60
5 55.6 3564.3 82.5 43
7 47.2 16 848 20.5 822
4
. 1)
.pH. SIS,
pCO,)
. 2)
3)
1 N J . (
) 2014 44(9):1925-1939.
2 D . 2017.
3 — 2018 46( 3) : 274
-281.
4 LiuZ LiQ Sun H etal Seasonal diurnal and storm-scale hydrochemical variations of typical epikarst springs in subtropical karst areas of SW
China: Soil CO, and dilution effects J . Journal of Hydrology 2007 337( 1) :207-223.
5 YangPH Yuan D X Ye X C et al. Sources and migration path of chemical compositions in a karst groundwater system during rainfall events
J . Chinese Science Bulletin 2013 58( 20) : 2488-2496.
6 Chris GROVES L= - — I
2003( 4) : 13-18.
7 J. 2017 45(1):74-83.
8 — I 2008
(2):14-17.
9 J. 2010 37(5) :20-25+37.
10 2013.

(4) : 449-456.
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Preliminary Study on Hydrological and Hydrochemical Regime of a Typical
Humid Subtropical Dolomite Catchment A Case Study in the Huangzhou
River Basin Shibing County Guizhou Province

HE Chun' ZENG Cheng' XIAO Shizhen® HE Jianghu® DI Yongning’
GONG Xiaoyu' XIAO Hua’

(1. State Key Laboratory of Environmental Geochemistry Institute of Geochemistry Chinese Academy of Sciences
Guiyang 550081 China; 2. School of Karst Science Guizhou Normal University State Engineering
Technology Institute for KarstDesertification Control Guiyang 550001 China)

Abstract: A hydrological and hydrochemical automatic monitoring with high temporal resolution was conducted at the outlet of the

rd

Huangzhou River Basin from May 18" to December 3" 2018. The Huangzhou River Basin a typical dolomite catchment in the humid
subtropical monsoon climate region is located in the Shibing World Natural Heritage Site Guizhou Province. The objective of the study
was to understand the hydrological and hydrochemical regime of the typical dolomite catchment with humid subtropical climate. The
continuous data of rainfall discharge water temperature electric conductivity pH and saturation indexes of calcite/dolomite were ob—
tained from the Huangzhou River Outlet. Results showed that: ( 1) Parameters pH electric conductivity CO, partial pressure
calcite and dolomite saturation indexes of the outlet river water of the Huangzhou River Basin showed diurnal periodic fluctuations obvi—
ously detailly the diurnal variation curves of water temperature pH calcite and dolomite saturation indexes were similar to those of
air temperature while the diurnal variation curves of electric conductivity and CO, partial pressure were opposite to those of air temper—
ature. (2) The hydrochemical indexes of the outlet river water in the Huangzhou River Basin had different responding characteristics to
different intensities of rainfall and rainstorm interfered significantly the diurnal periodic fluctuation of the hydrochemical indexes of the
river water the electric conductivity and the partial pressure of CO, decreased significantly during heavy rainfalls due to the dilution
effect. (3) The clear chemostatic behavior was found in the dolomite basin.

Key words: humid subtropical zone; dolomite catchment; automatic monitoring; hydrological and hydrochemical regime; basin chem—

ostatic behavior; Shibing county Guizhou province



