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Abstract: Based on years’ automatic monitoring of dynamic hydrological state of an epikarst spring in Nongla,
Guangxi, the authors found that, under the good vegetation coverage, the discharge mode is different in different
seasons. It is mainly the runoff discharge by spring in the wet season and consumption of ecological water
requirement in the dry season. In 2012, the precipitation from April to August accounted for 66.24% of the whole
year. At the same time, the discharge of spring accounted for 90.89% and the karst carbon sink accounted for
90.46% of the whole year. It is evident that the karst carbon sink occurs mainly in the wet season because of the
higher runoff coefficient. In the study area, carbon sink is controlled by rainwater dilution, CO, effect and
water-rock interaction (WRI). At the beginning of precipitation, the concentration of HCO; is continuously
reduced, controlled by rain dilution. However, it is also obviously affected by CO, effect and WRI. HCO3”
concentration fluctuation with time. At the later stage of spring discharge, WRI is dominant again and HCOj3;"

concentration tends to be somewhat stable. From the monitoring data obtained in the past decade, the
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concentrations of Ca?", Mg?* and HCO; in the karst dynamic system were significantly increased with the

recovery of the secondary forest vegetation. With the concentration of HCO3™ as an example, the average value
was 356.55 mg/L during the period of 2003—2005, whereas it was 432.97 m/L in 2012, the difference being
76.42 mg/L, and the value was increased by 21.4% during the ten years.

Key words: water cycle; karst carbon sink; epikarst dynamical system
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25 45 %5 — R Y A EE ) @(Chen et al., 2013b;
Hirabayashi et al., 2013; Kaab et al., 2012; Lau et al.,
2013; Warren et al., 2013), & ELEMER ZokKJITE R
BRI T, HUER AR st & 4= T B 2 A9 85 8l (Chen et
al., 2013a), XYL KRS CO, MR BE T C B KAMENE
ML, i Z MR LB, ERRAEAER S K
R CO MR MG S W AH G . 7E R BRI PR 1L Y
H1(Melnikov et al., 2006), K< CO, R IEA P,
BIAE AR R B HETY CO, Kbl A= A 7 =X
WU TS R COL ¥ HER R, FLAE 73R 6.3 Pg Cla
F11.6 Pg Cla; T 3 22 R g X KA COL IR
W, HAEh 1.9 Pg Cla il i iz 8 BRI IE 1Y) FL 5%,
AW IEA M, FAE— 1 U IR AR ATTINR
B L7 AEE. RTBIERZ L7 MR EIEA A
T BT 24, IR T B BR R dgt 2K Bk V1 (missing  sink)
(IPCC, 2001), X} F it RiC A, B2 THEAR
IR AF 2 #2474 00, (L HL g B 44 A A A o
KA I W 25 TR (/N 5, 2004), BEFE &
M|, deEekpi A S RE P AEAE RN R
[%” (Freeman et al., 2001; Siegenthaler et al., 1993;
k=%, 2001; FRCPFEE, 2002), i Z AR AN
& B, Bl A a RARVE A RE RS IR CO,, H
o RIS AR IR Y PR PR R A, JEREE M FROK RN
2, g H L ) R, FERDE IR, XL R
HEZS T T H A 45 K 20 TEH LR (Blum et al., 1998;
Das et al., 2005; Huh, 2010; # HI855, 2012), H/K7E
IR | A AR 7 B8 JSBil 1Y) 1/3(Yuan, 1997,
RIESE, 2001; FIEJEE, 2008),

AR SCE B - SRR A Bl ) S S =
Il FEHE )2 AT RO AT X 4, 3T Rk K
R BT A — AN 7K SCAF Y 1oy % B S B W s, 43
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Fig.1 Geological map of the study area
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HCO5 MR % & M8 Merck 28 8 A= 45 | ik
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Table 1 Monthly karst carbon sink of Nongla spring in 2012

AAr 1A 2 H 3AH 4 A 51

6 H TH 8 H 9H 10 H 11 H 12 A

ChthiE/kg 3364 3106 1668  240.19 39631

62596  558.16  131.70 60.65 34.75 23.58 5.47

TEFFPLA T R MBS A sh AL MG, 3 h
%[ Mata 2.0 H 2t 2 S 500 WAL S . Hlil4s
FrA TOKI) . HOKIE) . Sec(KMAHL T KR
M opH (H5, HK SN 0.1°C, 001 m,
0.01 ps/cm. 0.0005 m A1 0.1 pH BAf7, 76 Wik 4b
BLA B T = M RENE, R0 A0k A sh ikl
DU AL 1 7K R 48 Fi i e (3 8L, 1991)

1.2 BAKLCETEER

TREREL A 0 W s i 72 0T LA KR, CO,, B

B ARG 1),
MeCO,;+C0O,+H,0 <> Me* +2HCO,” (1)

K, Me FIRKRELEEE T, FEH Ca 5
Mg,

WRHE (DT LUE B, SEmil A —Fm
HCO; B Tk A KA/ L3 CO,, 15— Nk A i
FRER Ao DRUL, Vs i Tl s v el AE T =X
QK

Kes = 0.50 x[HCO; [x Arx12/ 61 2)

A Kes WAEBWKILE(@E C); O MNiiiE
(m’/mon); [HCO5 & /K& HCO, e B {H (mg/L);
At T BE (mon); 12 F1 61 435124 C A1 HCO5' (1)
FEIR T . AL 0.5 FRATH K —F HCO; 2k A
KA/13%E CO,.

FERI R AV IR 2012 4EZE H AR L
1, MRBE T, AT R S K
2RI IEA S, X SR A (FEE
B 2011b).

®2 W2 FEZRABRKERFREKERE
Table 2 Monthly precipitation and water resources of
Nongla spring

Rk 5ok R AER

ity A mm WiFE/m EEE/m 1%
Jan 115.8 5326.8 466.23 8.75
Feb 44.1 2028.6 481.67 23.74
Mar 91.6 4213.6 252.55 5.99
Apr 152 6992 3683.18 52.68
May 182.75 8406.5 6242.44 74.26
Jun 243.4 11196.4 7939.83 70.91
Jul 207.1 9526.6 6835.73 71.75
Aug 91.2 4195.2 1559.39 37.17
Sep 433 1991.8 694.86 34.89
Oct 48.8 2244.8 387.19 17.25
Nov 77.7 3574.2 282.36 7.79
Dec 254 1168.4 68.05 5.82
it 1323.15 60864.9 28893.48 47.47

Hi32 2 ATLAAEH, 2012 4F 5B b iR
2158.15 kg, HAERILE RN 0.04 km®, FrE I
4 26.98 tC/km?, Hith 4—8 ARk H4E R ER
66.24%, S 7K BT 4 o o A 4E B 1Y 90.89%
52X, HEA el A R 90.46%.
VLI — B E B IR R G 5, K R
fil Al R RN R, AEmild R FEELE
PR R R I FEKZN . S—H, iR
K HCOs MR B4l A M X g i 2, R A
T I B B 5 T B S0 K RAE R A,
2011b; iBJE, 1999).

2 REAWINN R GKBEHRBILFAE R
R A

2.1 FRAEBRREKHESH

HHE Mata 2.0 7K b2 2 S80S W S s e
I, WFFEIX 2012 AERFE/K R 1323.15 mm, SRKEEIE
B R 28.89%10° m’ . MR R K ARSI, THAT
3 RPN AAE B K FE IR 60.86x10° m? . 575 4B,
P B K U A SR O 1 O AR TR R B
(3)-

R= QRainfall

(3)
Qomﬂow

A R T ERWRE, TN, Oraingur—F
IKGEVEEE (0); Qoupon— R 7L A 7K BB i (m)

R SIS E G HE AR LR 2.
WPGEFE 2, AHER B K R 54007 R B A7
IEAHE KR, (RIS A OB 2) Hip 1
—3 HO A 10—12 H MR 2 /N T 25%, i
IR G 3 B oK o I T R IR 2 A IR &
K NFRAEAFEK, HA D RIK R IEA BRI 2 % 1
Hel; TR RZEE R, 4 AR & EEER
50%, BLEZEEE K, s L6 M7 A¥KTF
70%. Ui WA T K A REK EIR i, AR ST K
TS LGB, DR R 43 K 3 2 A R AR A9 5 sC
SRTHEM . 8 e, FEKEL AR BEN, PR sk A
AT KB S KGR IR R R 4. LA B
B, 7E AT I AR B 2 55 A5 AR, SRR K B
M HEM R AR 2 22 AR, FARMI FEU R DR
TR Sy 2, RS K I LS s N AR S TR KT AR
R FE AR, 2012), SR RECN 47.47%,
ZEHER FTREERWEEAEB KRR
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Fig. 2 Relationship between monthly precipitation and
runoff coefficient
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Fig.3 Hydrological dynamic curves of Nongla spring in
the rainstorm period

(FREESRAE, 2011a), SRIRN L ITCAF, HH T
KAB . Fob, R REAE R KT 3w, I8
DT YRR, SELE T MK B RYIHE], AR TR
KR K BFEAE, AT RAE— A K AR TR R
2.2 SEREKEFEHTEBBILEENSHE

FERLA TR R . KR KK AR 2R 43 X R K Y
Wi )7 A AR . LB A i £R A 2 4 TR A A R
A=, AMUZ BRI RZm, @R Z 8T & KA
R o X6 22 VR 2 R T R) K SC Bl A% L R R,
B ARBR IR B K G A TR AR 1 sh AL RS A AR, (5
KEGARIEAAMLL, BB TRKERETE . K
T = A HCO MR EEREARSE IS o BRI 1L S, T
FE R H BRI K IR 1 3208 . HCO, MR B 9k 2 1k
P o AR SCHERR 7.24 Z 50 FFREK I Sk T HAR 53
Br (& 3),

2012 4£ 5 A 24—25 H, W HEK®EIE
100.5 mm, 28 H XA 13.3 mm A% K . ME 3 7T LL
Fil, 7R TR K SR DL RO R T e R B
w7 H24H6:00ZHIK%7H 28 H 9:00 )5, /K
A pH H 2 — g —A 1) RS H sh 48
feiads. M TFRALMEIRE 2 0.01 m, ARG

i
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Fig.4 The variation trend of main chemical compostion
of Nongla epikarst spring water system in the past
decade

P R 22, IR Y H AR sh A JC ik 21K,
PRI i = B A 1 5 (B, HC O, R B2t A B T R /K I R
{1 HE I T 92 0% 14, 8 BH i 2 7K 25 A B AR FE ) [ 38
I, SRR R A 0T P R R B R o TR R K SR
TR, SRURBERS . /KI5 R R I R A B K  [A)
Th s, HCOy ¥R B M it 25 R K i s 8 mi (7] 25 R, [
B, MK HR MR E S, 2k CO, ik
o, RAKIEZANATG pH EHIE FFe. 2 KR
KBNS A TE, 11 HCOS e B W23 [m] 7, AR
P KR AR i s R 5, i B T AR
(153 R = AP B #AESE, 2004; BEALER, 1982),
MIKHRShAS i<k B AT LA H, FRK A0 3 B 44 K
FRAR T K, (FRAZ IR H R AR5, )
HARE K I I B B O v, B A B KA RR AL, TN
KR Bt T TR . B KR sh 2 MR R B R
JK IR ) T U R B S T I Y S R R . LSRR
KW B 2 i 3G, KR BRI L, TR R SR
DL 2k 1) T DT AR, LR 2 UK L e 7K BT ) Y T )
K BRI K S B 7K T I 8 B U R KRR 0.3 °C 224 o
1 HCOs & B (1 AR AL LA 8 25 1 8 1 R 8¢
9 R A HLBL A FEAE 2, 1999), TEREKBIM, 2 5/
KR AR, HCO, W B B B NI, (HUZ IR A
CO, RN Bk A M BAE L FE, (15 HCO; MR
WS o ARBE 25 It 1 ZE 0, HCO, VR JE i A A8k
B, REURKEMEER S SO, B
A PR FR AR B AR, A AR b e i A8 S 7
g, AR RE K 45 o SR [ 3 500y ) b

T4 ETFRFRURKUFRTHSEG TR (ng/L)

Table 4 Main chemical compostion of Nongla epikarst spring water in the past decade(mg/L)

HURE it 1] K* Na* Ca®* Mg* cr SO* HCO5
2003.6—2005.5%(11) 0.11 0.44 70.37 34.54 3.15 6.21 356.55
2006.5—2006.7**(11) 0 0.64 75.89 30.99 6.8 8.59 371.48
2012.5—2012.12(11) 0.10 0.63 80.63 39.59 1.39 15.37 432.97

T MU (0 A%, 2006a)KALABUR ST **8de 51 A STIRASBTIESE, 2007), 355 P BT MG AR A KL
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