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Characteristics of Water-Carbon Regime of Banzhai Karst Subterranean

Stream System Covered by Virgin Forest in Soil Shortage Environment
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Abstract: Three hydrological years’ automatic monitoring (from January, 2007 to June, 2010) was made in the discharge area

of karst subterranean stream system covered by virgin forest in soil shortage environment with hydro-chemical auto-recordable

instrument. In order to study the characteristics of water-carbon regime of discharge from this subterranean stream system, the

methods of water balance calculation, karst water discharge recession analysis and H, O stable isotope analysis were used. The

results show that: firstly, the evapotranspiration of virgin forest is unexpectedly high, indicated by low infiltration coefficient

and low subterranean river runoff generation; secondly, under the conditions of shortage of soil cover, virgin forest has only

moderate ability of regulation and control of hydrological (Q) and hydrochemical (HCO; ™~ concentration) processes, which re-

sults in the karstification intensity and the relevant carbon sink capacity decrease. These characteristics reflect that soil plays

important roles in the regulation and control of water resources and carbon cycle.

Key words: Banzhai karst; subterranean stream system; karstification intensity; karst process-related carbon sink; virgin for-

est; stony hills; hydrogeology; environmental geochemistry.
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Fig. 1 Sketch hydrogeological map of Banzhai Karst Subter-
ranean Stream
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Fig. 2 Sketch land use map of Banzhai karst subterranean

stream system

VBTA MPX —
pH. (D, (EC).Ca*",
HCO; ™ ,
CTDP300
pH .T.EC, Merck
Ca2+ ,
HCO, ™ Ca*™" ,
0.1 mmol/L(C 6.1mg/L) 4 mg/L.
2.3 CO,
(SI)  CO,  (Pey)
WATSPEC (Wigley, 1977).
P — [HCO, J[H"]
v K Keo, 7
: Kl I<C()2 Hz C(,)a C(,)z H
[HCO, ].[H"]
(SIo)
[Ca*"][CO,* ]
SI¢ (—K( )
:Ke §[Ca2+]\[C0327]
SI(_‘ =0 ’
H SI(>O )
) H SI(<O ]
CO,
Ca®" \Mg*" \HCO, - pH
( ,2003; Liu et al. , 2004). pH
Ca*" \Mg*" ,HCO; ~
Caz+ Mg2+ .
HCO,; ™ s
s Ca2+ ‘Mg2+ .
HCO;
HCO,-Ca
[Ca®" ],
[HCO; ].[Mg"" ] (EC)
[Ca*" ]=0.4201+« EC—78.947,

R*=0.6389.n=16,

C  D.
17.38 km?, 90. 03%.
) N ,
C 2.
2
2.1
GreenSpan CTDP300
15 min,
. .pH. ,
0.5 mm,0. 01 m,0. 01 pH
,0.01°C  0.01 pS/cm.
25 °C
2.2
K* .Na®™ . Mg** .Cl~ SO, %~ s
; Dionex
ICS-90 ; Varian

[Mg®" ]=0.046 6 « EC—0.229 3,
R*=0.7001,n=16,
[HCO,” ]=0.6807 « EC—27.33,



256 —

37

R*=0.7025,n=15,

mg/L,EC 25 °C ,
pS/cm. , CTDP300
(T) pH,
Ca*"
HCO; )
SI¢ Pco,
2.4
C 3, ( ,1982)
) CTDP300
2007 7 —2008 12
CTDP300
, 2007 9 12 16 = 45
H  CTDP300 H,
( »m) ;
H = H,—0.048.
2007 9 12 16. 45 )

CTDP300 .
H= H,+0.013.

(1) 0<<H<28cm ., s

b

Q= C()Ha/rz ’
:Co ;H
Q (m*/s);

(m);
C,=1.4,

Q=1.4H"",
H=28cm ,
Q..x =58.08 L/s.
(2) 28 em<<H<46 cm ,

Quex =58. 08 L/s,

Q= myb, V/2g(H —0.28)**40.05808 ,

191 cm 985 cm

i
46 cm 2R | —’
1 28em [N

56 cm

3
Fig.3 The front view of the compound weir of Banzhai sub-

terranean river

s My ’ my, =
2 0.001 H—0.28
§<O. 605+7H—O. 28+O' 08 ~0 28 )
;b1 ’/7]:(). 56 m; g
, 9.8m/s.

(3) H>46cm

Q=mb, V2g(H—0.46)** +mob, /2g(H—
0.28)%% +0.058 08 ,

HG ’

I
H—0.16

m; = 0. 32+

0. 01X [3— }/[o. 4640.75

N
H—o.46}
. P . P=0.46+0.135=
0.595m, P/(H—0.46)>>3 ,m, =0.32;b,
b, =1.91+9.85=11.76 m.

2.5

— (Liu and Zhao,
2000).
(1~
CO, :
CO, (g)&=CO, (aq) (D
CaCO,; +CO, (aq) +H,0 & Ca*" +2HCO, ,
(2)
CaMg(CO;), +2C0O, (aq) +2H, 0=
Ca’" +Mg?" +4HCO; (3)
CSF=0.5Q « [HCO, ™ J44/A. 4)
@b CO,
CO, ;o (2) (D)
Y
(4) CSF ( ) A
1 Q s LHCO, ™ ]
HCO,; ™~ ;44 CO, ;
0.5 HCO, ™

pH. SIc

H PC()

2



2 - 257
wE  12.0p 2
zao  8.0p s [HCO, . ’
ité 4I0'_|...J'| ! Aot l l. I | i Ll :
£ ook L. .“Ll s ...ulL“ (1. J.JJh Jaidic . AL [HCO, ] 0. 10).
WS ok (1. T (4.87), (4.04).
0 '. .__.IL)-LL ...... L _:_LlJ.“ k O ¥ - —d [HC()g — :| s
o~ 20.0F o =
o B e |
8.40 | .
f-—i ?.soE”‘W\Mﬂ- B H*,Lm_ﬂ_,a Mo Sk
7.20 rj_l\ 0<CSI.<<0. 8,
g: 450E =
o= 300 L b P _ ’
ZE st L)i e o SI.<<0. 8,
i
1.20 5 | (Dreybrodt et al. , 1992).
= 0.60 h 3 .
2 o.nnEw i et I"""“rﬁ""" M & 3.1 .
~ 1500
2 2 oo m 3.1.1
~ sog e e lfa"' - Ly o R ,
.0 1500 s
= E 1000 11 N ! .
25 UL 0@ 0ty | 3905097 | ~
' 8 2007-01-01 2008-02-05  2009-03-11 CTDP300
- i 11
4
Fig. 4 Seasonal hydrochemical variations of Banzhai karst
subterranean stream system
, , 2008-10-31T00 = 00  2008-12-18T00 : 00, 48 d
pH SI. , pH SI. C 5. 256 mm,
. .[HCO, ] 1323244 m’, 68. 5 mm.
, , 3618 657 m’,
, 187. 5 mm, 3. 9 mm,
> 0. 27.
(White et al. , 1999). (0.66),
1 40% R
( 2008— s
2009 ). 3.1.2
( ; .
, ) ( N
,2011), P(:()Z\ ’
[HCO, ] ’
[HCO, . Peo,
(1)
’ ’ ;(2)
s CO, 5 (3)
CO, ,
Peo [HCO; ] ,1984).

2

(a)



258 E— 37

1

Table 1 Statistics on the hydrological and physicochemical parameters of Banzhai karst subterranean stream
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Fig. 6 Graphs of discharge regression of Banzhai karst subter-

ranean stream in 2008

2

Table 2 Characteristic values of discharge regression of

Banzhai karst subterranean stream

15 min

[~ H 0
(1/15 min) S (L/15 min)  (m®) %)

1 0.023 53 2.38 50.834 6 303 754.78  66.28
2 0.001 452 0.16 0.116 6 118052.85 25.76
3 0.000 414 0.04 0.0016 36473.43 7.96
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