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Diel Variations of Hydrochemistry and Influencing Factors in a Surface Stream

in Subtropical Karst Area, SW China

ZHANG Tao'?,PU Jun-bing®, YUAN Dao-xian'? ,ZHANG Cheng’ , HE Shi-yi*, YU Shi’, LIU Wen'?,MO Xue'”,
ZHOU Jian-chao'?,YANG Hui’, TANG Wei’

(1. School of Geographical Sciences, Southwest University, Chongqing 400715, China; 2. Key Laboratory of Karst Dynamics
Laboratory, Ministry of Land and Resources & Guangxi; Institute of Karst Geology, Chinese Academy of Geological Sciences, Guilin
541004, China)

Abstract: In order to understand the diel variation and influencing factors of hydrochemistry in a surface creek fed by karst
subterranean river in a subtropical area, where is located at Guancun Village, Daliang Township, Rong’an County of Guangxi Zhuang
Autonomous Region, China, two monitoring sites were set simultaneously to launch Guancun subterranean river outlet ( Gl ) and
surface creek mouth (G2), respectively. Physical and hydrochemical parameters including pH, dissolved oxygen (DO), water
temperature (T) and specific conductivity (Spc) were measured at 15-minute intervals and water samples for analyzing major ions such
as Ca®"* , HCO; and NO; as well as 513CMC were collected at 2-hour intervals. The results showed that: @D G1 and G2 sites were both
HCO,-Ca type water, however the two monitoring sites showed different diel variations of hydrogeochemical process; @ The physical
and hydrochemical parameters (T, DO, pH, Spc) and major ions (Ca**, Mg®*, Na*, K*, HCO; , SO~ , NO; , Cl7) in G1 site
were basically stable, while the physical and hydrochemical parameters (T, DO, pH, Spc) and major ions (Ca’*, HCO; and NO; )
in G2 site displayed regular diel variation during monitoring; 3 The dissolved inorganic carbon (DIC) and §"C values in G2
monitoring site showed reverse characteristics in diurnal fluctuations, where DIC decreased in daylight and increased at night while the
3"C value increased in daylight and decreased at night, DIC also showed a negative correlation with the 8"C value ( correlation
coefficient is — 0.87, P <0.01) in G2 site. These results indicatd that photosynthesis and respiration of aquatic plants, water
temperature and degassing jointly affected diurnal variation of hydrochemistry and controlled the cycling process of internal matter in this
surface creek fed by karst subterranean river.

Key words : hydrochemistry; diel variation; aquatic plants; photosynthesis; respiration

S EHEA: 2013-12-31; f&iTHHA: 2014-03-06
HELTE: [85 0 % F %34 5 0 (41202185 ) 5 [E 4 ¢ PR 4 6 M 47 b BFBF % 30 (201311148 ) 5 H [ M 5 94 25 J) Hb 5 94 7 150 H
(12120113005100, 12120113006700 ) ; J*~ P4 [ 48 Bk 2= 5 4> )ﬁ H (2012GXNSFBA053137 ) ; rh ?& A BB L 55 3% K 1
(XDJK2014D002) ; IGCP/SIDAS98 i H
EERIAT: kFI(1989 ~) , B ,@Lﬁﬂ%ﬁijﬁ%ﬁﬁ’j{ﬁrﬂ H BB K SCHL T2 |, E-mail : tao21 mi@ 163. com
# JETHIR R A, E-mail ; junbingpu@ hotmail. com



8 SR AT ;MR S 8 DX R IR T 7K SCHLER A2 B A8 A B R i R 3R T 2945

i FRAE IR A 2 R — B R A ] s ] RUBE
AR, MW B LA AR AR s 2. B
U AP W 5 BRRE B R 1 ke, M R B KA 2E S
BANREE(T) | pH, M4 (DO) | H 5% (Spe)
ANHE FHEC 2B T LAK | /INF a2 434 o Ta] B
(T A HER M 4 RIS R, Rk 2
T, DO, pH, Spc FIAINHEFHEE A — 115
HFBA AR i R 26 B R AR fb T FE D T. R,
T b R R AL 2E R AE B B AR A AR 6 T R
fiff M 2B 8 2R B K SCH BR AK 2 ik B R A 2B
RO AR E .

— BB ST 4R 7S b R T A K A 2E S P Ak
EUNREE | pH | W EUR S R AR W
BERA L, H Ca®* | HCO, 1 NO; %57
VB SR M AE (R BRI A ) T B R AR Ak
TERE IO SR 56 TR R 5 X M R K SC b
RIS B E R BN EERE —HAESPIL,
Drysdale 25" 45 H 7K 8 09 9% 3h ¥ #1 % 7K & DO F
CO, MR, DI e AR T 5 fiff A V5 it 5 D TUE 1) °F-
5, WNIHi5 Ca®* . HCO; ¥ FE LA K Spe 7E H R
DRI 2. Liu SR B R SE IS K
A AEP OB VR F AT W AR 45 i 25 KR DO
F1CO, M i BE (0 3 1 A8 Ak, DN 5 1 7 i A 1)
PR UL TE TR A A% . Nimick 25090 K 2ok A4
Y6 EAE AR 0 A 1T LA K J7 il A 1) 35 il 55 170
FEILRIE R #FH Ca’" . HCO; MR LA K Spe W BT
k.

Guo 25" VBIESE T B R R I Ay 32 8
BT (K, Na*, Ca’*, Mg**, HCO; ., SO; .
Cl™ . NO; ) By Z= 75 A48 A6 1 AE 25 2 4 Br sl A A8
b B HAE S Ay . Zhang &V WESY TR b
VAT M IR B U AR T ML AR S RS e TR A R 1Y
A R AR A Aok B R 7 A BRI AN . AR, DA Y
R LR G 75 BB I A A oK SC H 3R AL 7 46 bR 02
AT B AL T s m AR, A0
S o T VA T R VR A v A VS M A G
PR W0 IR | pHL R SRR L S R A
PR Y R E S8 b, EE B T (Ca** |
HCO; HINO; ZE48458) DL R i o HL ok I Ho A&
KA OR= AR N 1 e S 15T S L S22 L N
T X M 3R Uit /K SC b BR b 2 B AR Ak i R
KM FZ Rz K R, DU T b T i v b 3R
BRI AR W b BR AL 2 0 B 2 R B AR 2E AL

1 #RE5FE

1.1 WX

WFSE DA T VM B 76 I il e BLoR |
FEER 208 0 109. 33° ~ 109. 35°E, 4 i Jy 24. 84°
~24. 87°N MR 7 160 m( & 1). WFIT X 1 F 1%
WA 1. 35 km, HESL A B BT MR A
B K2 HE D 3R 5 T O IR L, T4 A S
T AR E S0 2 — A 113, B 9% X T AR R L
BT O (GL) SR AT (G2) B
W AT ME I, MR WS AR W MR R R
(<2 m-km™") FE4H 2 ~5 m, W FIREEE (0.2
~0.5 m), BN HLTIT 290 1 m, Ji B/ (0.2
mes” ") I IE PR K R K EE A K AR
Y. BIRSE R I $AGH Z RUE E E SpE, 2R 8
MR 20°C, 4FF- B FE W & 1 750 mm, R 22 B
A, FL R 2 [ R A B AR 90% LA b B SE IX
WHLZ T2 R A G B4 (D,r) KA, HBA
Hzaa¥k)z.

24.87°

\ 2500 Ik
W \ o
N, Gl7 -
e
i'. ks

24.86°

24.85°

fo  soom /[ 800} 4 oL

B ) eme = Wi
B sFw K] AR

1 HREEE

Fig. 1 Location map of study site

1.2 Rk

TEE R O (GL) M BEA (G2) B Wi
AN AT 2013-07-09 ~2013-07-14 8] 647 W
IRRETAE 6 Multi340i 53X 2 250K 5o
(&R WTW 23 7)) #4748 15 min — IR AP FEAL
FZH(pH, T, DO, Spe) B M IN TAE A BE 5350 0
0. 004 NpHEA; (0. 1°C 0. 5% F10. 5% . RAE T



2946 AN 5%

B % 35 %

YEAE2 h RE—IK, G A G2 T 45 R 4E 61 M
i R T (P Merck 23 ) 33706 5 K 4 rp
HCO; B+ & MEN 2 mg- L' IKFEM I H
£ 50 mm,0. 45 pm [ESEFRZF A AR RS 08 | #F & TS
#1930 mL R MR AR KA | SR A Z 11T 56 KRR
IPET 3 i, SR 5 P BUKAE, AR, B85
FHER O, FH 00 2 7K AR o i A JE ML [ 437 2
AL (37C) . B 600 ml i 38 /K B A7 T 2% R
ZAEH T . 5y BOE i KRR T
SeHH 1: 109 HNO, G BEL 19 50 mL R LA,
SERIIAAEIR 2 ~3 i, A7 pH {H <2, H T
FIRE. FrA KRR 5 7 BB B 5 ok 4% 14
0 F 12 h HiB E2E N 4C B K. C1° |, NO; |
SO;” BB F R H B F 35U 3 B, KT, Na®
Ca’* | Mg“ FH 25 7% H 32 [ Perkin Elmer Optima
2100 ICP-OES Y63l <. B BH & T3 Mrik 25 <
5% . F MAT253 (£ EMHE/AH] ) 5 Gas Bench #E£E
TR 2R i, ) FH 98 I v I3 K AR i T Lk [
MZEA M (S°CLL V-PDB ArifEZS 1), HriR 2 <
0. 15% . FirA I T AR 34 H v b SR 2 Bt o 13
JEAIF S I ] W YR30 S Vs 5 9 VR B3 W A v
D TERL.

A B 37 Wi 00 0 A 0 4 A B KR pHL
K*,  Na*, Ca’* Mg ", Cl™, SO;” Ml HCO;, %=
0, FIH WATSPEC 80" 150 K ik — Sk i o

Fp(CO, ) My A AR 50 (Sle) . AR5
p(CON IR IA(T).

p(CO,) = (HCO;) (H")/K,K, (1)
Kb K, FK, 50 31JE H,CO, F CO, Ay -7 5.
D7 AT RIFE B (Sle) H AR K (2) 1.

Sle = lg(Cah)(COg_)/KC (2)

K, K, 7 A A w4
2 #RE5ie

2.1 W5 SRS EARRHE

M1 ATLUE RN GL F1 G2 ik ik
#hi& Ca** F HCO, b RE B+ H e BIBHE 755
HLBIARXT /0N KA 2R3 R HCO,-Ca BUK. G Al
G2 BB 7 h B HCO, & fdRe i, BT i KAk
BH B 2 12 (1) ELEE 4971 h 94. 06% F11 93. 85% ,S0;
TR, Cl SRR D. HE T, ca? T
e, BIB9S 5.0 3100 90. 13% | 90. 00% ,Mg™*
BFoRRZ, Na" KB PRl Gl AW
Sle 24 0.23 ~ 0.3, F3¥{H R 0.26,G2 s 1Y Sle N
0.7 ~0.82 ,FXE M 0. 75, 0] W, G1 F1 G2 3] /K
Yah T g A s AR ES. Ca®t FI HCO, PRl
TRIE S AEERHBER B UMK R, kT
T M DX K Ak 2 R AE TR A2 TR AV R
M), it 55 12 4 X M 2 5 B O b R A4 b B 4l K
HUG

#1 G171 G2 Bl mKUFIERT U

Tablel  Variation of water chemical indicators at G1 and G2 sites
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