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RBIRE N T M A KRR W b ¥ i TE WLk (DIC) F1 NO, ~ B 138 28 1k 14 42 4 i BR 46 2% 1 72 DL & DIC #1
NO; ~ HAEfb &, F 2014-07-22~2014-07-24 B[R] 76 ) PO H 0 B 36 X L% BB AR Bt P AL 36 R 3T s B0 (CRO FI R
T B A (LY 35 B A~ W00 A ] B ] 7K AL 2 2 80 DA B N TR R (0 Ce 8" N-NO; — il 6" O-NO; ) &
FT R 2d R BB MR AE TAE. 45 R K8 CK A& WIS 800 R B AL FZ LY &5
Ca™ \DIC PAJ PCO, F I H B & 1 B A AL B BP A R R R ] B HL 5 DO A pH R B B AR .
AT CK L 7E A KRR A AYHOLEE A B LY 48 DIC TR [E B 8" Coe S, T 7E 4K IR I R4 A S B LY
& DIC E TR R B 6" Cowe T B HLFB 3 B ) BEZAR F CK 45 0" Coe fH . B3y NH, 78 W00 3 0] Je A - #84E T
it NO, ~ B FAE 7 A F0_E 40 B ) BE 3R A | TF .0 N-NO, ~ $I BB T e fa 3, B LA 820 8 N-NO, ~ w151 .
M NO; EF7E T MBI TR, 45RERINE N DIC &% 48 b 3 % 52 B K 2B 4 W 106 & 8 A
WA A ] o LS e o e P A O R A RNE IR e T A 4 W W TS ML R T A% S A BLER B B R 0. 94kgC/dL X
A LA AT LB SO W KRR E I B R CHL . B ZER A B RB R AR T N A E T 3 K &R 2. 08
kgN/dBFE T B A1 B (12:00~18:000 KA T N M FELAE A B2k & 0. 42 kgN/d. BEWHEK NO,~ — N
A 1,66 kgN/d. R WTE B W B S AR P A R FKAE S A AR E R R IE N R FE R & R A
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I B NO; NS BB A T R N A A ) 3 3R 2 2 72 TT RETE B i RUBE L U K e
KR :DIC;NO, s BAALAL A Yy Bk AL 753 A2 s A LB NOs - NG B AR IR

T AR SR 5T R IR T AU AR B B 215 22 4k
(Liu Zaihua et al. , 2000,2007 ; Holloway ] A M et
al. 2001 , Hema ji 2K BH G A 26 1) 5 4 722 Ak i B2
A5 AR B AR A AR 56, T H 2 A /K A 1 R E W 1)
(Nimick et al. ,2005;Parker et al. ,2005; Nimick et
al. w2011 A=Wl 3Rk 2“7 o A8 AN 4052 Wil 38 3 b A
HIOUR VEIFNRLAE R0 R OUH 2 N #2 DL &
R i IRl 2R 13 0 A2 Ak [R] IS 52 Wi 48 3t v i A AR
W O, A1 CO, 1B B » FE M52 0 1% I % R
R IR £ Ak 2% B H 9§ 3 (Liu Zaihua et al. ,2006,
2008 ;de Montety et al. ,2011; Zhang Cheng et al;
2013),

KRR 5T 3 W AE S U T B RU00G 26 R A T Y
s i JC LA (DIC) F1 NO, ~ [7) i 52 ) £F 4 1 Bk £k
5k B R W I B R AR AR R R AE . Wilcock et
al. (2005) MZEFH PG >~ Piako yf v DIC {88 48
LIk 3] 30 %, H B EA MR DIC (1B 7% 28 1k &
ik 400% (Parker et al. , 2010), $KTM % TE&EW H
il DIC =0 48 fb 19 4= ) 3 BR Ak 2 3 B — H A7 7
41, Drysdale et al. (2003) 38§ H /K 15 B89 3 3h 35 76
Ko DO Fil CO, R T A g S
UUYE B SF- i, {8 A3 92 9 B A9 DIC [ Rk 2 7% (1) 34
% . Liu Zaihua et al. (2008) N5 2K A0
It G AE R R T IR A A 42 1 % K R v DO Fn CO,L i %
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fiff £ 1) B 78 Ak o 8 45 T M A A 1 R T UE T AR [R)
fife T 5 | 32 32 3 DIC 98 fk . Nimick et al.
(2011) IR =2 7K A= A8 1 516 5 A T 0 IR I A T LA
L J5 M A 1) TS ik 5 IO UE 3 [ 45 ) 48 B R b DIC 1
BRI,

Scholefieldet al. (2005) 7E®F 5% 4 [ F5 7 5 —
ST E SRR B BB AR B NO;s W EE 1Y
B AR 3] 30% . Pellerin et al. (2009) #£ San
Joaquin V8 #F NO, 8§ 1 ¥ JZ (1 5 1% 2 A i & 3
NO; WEEAE—Na® ERET 220007484k, i /&
SAd MBS, NO, W EE R AT 310 124k,
Williams et al. (1982) AN &K AP W65 1EH
P T 7K A A 14 TR A A P i 1 75 e 12 56 v J32 R A1
TAMGAE W E FE. T de Montety et al. (2011)
1E Ichetucknee i) #E 47 g A5 22 5 I SR A 30 1), s %2
BNO, B3 DO B B WA 7 56 5¢ & (R
=0.84), fl CO, B B 1y IE A 5 K & (R
0. 85) R /K LM W) 106 & 1E w5 =& 12
o AHJE A —Be T 50 0] 3 W1 8 3% 20 vk B2 1Y s 106
PR NH, A 0 NO, — 5 5 g f7F HI
PLE T H A & NO, - AW [ fk (Harris et al. ,
2009; Gammons et al. , 2011). I 4}, Pellerin et
al., (2009) Ak BE 2R 1Y [ A B2 A AL I A J2 42 il
NO, B &S iy 32 2k FE  1AR 7T G A 1 U 1Y
© AR YA FE R BE A I 8] A2 A b3 Rb 45 ) B AR 1k
WG AE AR,

T KA T B S BRI K A AR ) 0 e A R
AR Z /R B Horb ] 0" Coe SR PEAl DIC 7E /K 4
YR AS K LA K 0" N-NO, ~ Fil 8" O-NO, ~ Sk 3T
fli NO, ~ fEK b 19 B % A2 2 — Fh A 2T B
(Spiro et al. ,1991; Parker et al. , 2007 ; Pellerin et
al. 12009 ; Poulson et al. ,2010), #F 7% 3 B #1 32 /K
g 88 Coc fH B B 25 4L 4. 5% (Parker et al. ,
20100, MR VT A 0" Cre {8 52 31 Hb N ] H A9
0" Cone 2 A il 1T ¥R W 0" Core B W) J2 /K AR5 T
AR AR S 4G 7K A AR ) 1 D' B A T AN IR IR A T L K
T Ry 118 0 i 153 0 TR 3 ) 52 e - A ) 45 R . PR AR
il Ui DIC e B B0 19 2o A 25 B oy e B b 6
Cocf8 | . WHFFRIUEHE NO, ™ 19 X6 A7 2 H A
TEE R R E A Horp o N-NO, {78 1 K4
N E T B iE R L 5% (Pellerin et al. ,2009;
Gammons et al. ,2011) . # F i 0 6" N-NO, ~ Fl
0" O-NO,  Z 2| T i A [ 6 N-NO, ~ 1 6™ O-
NO; ~ #2#il Z J P iy 0 N-NO, ~ Ml 6" O-NO, ™~ %2

FNZ A E I ALHE N By R AR T s A6 rE L B s Ak
VEF LA RO FEN R i AR A fem . B G, vl L3
BT 6 N-NO, ~ #l 6" O-NO, ~ Fr #4 i 15 &
R T FLAE B U 0 A ) M R b 2 S R

KA SCHRARTE T A 9 R Ak 2 5 2 10 s 1 AR
o2 il s X R o DIC B B A6 36, (H 2 4
o3 Rt g A ke M AR R A AR YR WA TR s O 4 il
NO; B 25 AL 1Y A= 1 b 3k 1k 2 5 F  I%A  E
PRI A% ST LR S 35 DX /N 38 0 R IR O o i
PRI W A5, R R DIC F1 NO, — ¥ BE L 0" Croe {H LA
K 8T NAE AN 0" O K PEAL 5 i KR It 45 i DIC
A NO; ~ E 778 A 1) A 4 1 BR Ak 27 53 7 Al 8 DIC
FNO; 19 H AL, o8 X3 CON JE W58 S0l &
PEAN SR L RL 2 S04

1 BRFE X RS MRS 5 ik

1.1 HREHR

WFSE DR AL T PUAL I 8 6 DX i il e B
KEFEEH I 60km, 24 109. 33°E~
109. 35°E, 4 iF o 24. 84° N ~ 24. 87° N, iR 4l
160m, B X R E R KL 1. 35km, H i kN H
ol 1t 7T YR b T M K2 HE S b 3R S T
FEW . MATH B EICARL AT, B
S TAE S BUE A 3 R 10 (CKO K H R i B b
CLY) A W 0 e 0 7 0 00 CIET 1), P s A BE R 24
1. 35k, Wi 0 £ 1R] 952 Ui B B 4 9% (<<2m/km) , Wi &Y
M 2~5m . I R B A (0. 2~0. 5m) . I AT 3
2R Im, FEE BN (0. 2m/s) , B E A K EH F
R A SRR . RS XA A
2 R PR A 24P R BN 19. 7 C L 4R
BIREm o 1726mm fFEW B = 23 R
BESHRESH BENEGHFE I HBWE2 A H
T 2% o T R A B A AR 90 0 L |

PR XA BE T EmERR . b— &
FNACAC AR ] Fe A Pk e 24 81 SR8 A A il . E 2
Y A Rl — % R PR R, TR R =
S NV L F S S e Sy iR A N R S i
KFA ARG R T XA L K AR 8 B S E K
RS, XNHME@ENHZAERR RERMAOKE.
EORHL R R R FE R LR A S A
HIKAE DI ETHERERIZ)JEE N 606 ~
1202m, H ARG HH B HRIZE 2,
L.2HRFE

TEE b b R 1 (CK ) FE B Wil (LY
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Fig. 1 Distribution map of sampling sites in Guancun stream of Guangxi (after Zhang Cheng et al. ,2012)
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Fig. 2 Schematic diagram of hydrogeology inGuancun stream of Guangxi

pH #.47.0.1C.0.5% f1 0.5% ., B3 Wi R AT
YEH: 1 h R&E—k, B 08 1 (32 [ Merck 2
D W OE K P HCO, B F & &, R R
0.05mmol/L, 7K # 8 3% i H & 50mm, L &
0. 45pm MBS TR £F 4E A5 Ik vk . IS W 1Y 30mL 5
R MR B KRR | SR AR Z I 5fe T KR 18 R R
T3 3 ARG PR HOKAE . F T K AR NO, -
BTMARFRNZERERFEG . AESM, 555
FH &I R s dst . 0 K A A JC LR R 40 25 4H
J (8" Cone ) BFE Sl SR AEJS A 3~ 5 %4 F1 HgCl,
VW i S B e . B 600mL 3 UK FEAif
TEEERIE RS 0T E T/ NH, " 57
Mg . BBk PR THEM 1 119 HNO; %
WG Ve T 50mL B 2 P A T BH S 0 B
FEJG LB AR AS B2 2~3 i . 8T pH H<<2. 11 T
PHES 022 . Jr A KRR AR 5 37 BV RN (4 5 vk 4%
A7 HF 12h WiEEEHN 4CRK. ClI . NO,
SO BB F UL K& NH, ™ B 1 % A1 25 5 # %/ A
ICS-900 B F i U4 #r. K \Na® ,Ca’" \Mg*" F
Bk A ICP-OES 6 3% 1% 4 #1 (IRIS Intrepid 1I
XSP, Thermo Fisher Scientific. USA), Ml i %5 &

7 0.01 mg/L. BB F o drirz <5k, H
MAT253 5 Gas Bench i 22 i [f] £ 5 B 3% 43 . 1 H]
BRI V5 DM 3K /K AR 35 itk JC AL [ 132 2R 2H i (8% C LA V-
PDB fr#E45 ) . 48 iR 22 <<0. 15%0., WMk A A/
[vi) 437 2% 00 5 FH S A 400 T 0 » B Ry B il A 4 R
ZEEIRBESMRM L (Trace-Gas) / [FIAv 2 i 4%
A3 AT KA R R IR A7 R 4B O s A i iR 25 <<
0. %0, BIBHES 1 6" Cope M T AE Hy v [ 1 57 B}
Wt o Ve b ST 5 T I O U A T e SO U A B
W BRI o0 58 B 01 N-NO, — il 0 O-NO; 3
TCAEAE v [ Al B 2 B B 85 8S E [R] 7 3R S8 5 &
S
M B0 7 W D 0 43 A i A5 A K IR pHL,
* Nat.Ca’"  Mg®’" . Cl”,SO,* 1 HCO, &=
¥, A0 WATSPEC #1055t K ik — ALk 4y &
(PCO,) Fl J7 fi#t A1 10 Fll 48 %X (SIe) (Wigley, 1977) .,
TE AR HE (PCO) A WL (D)
PCO,=(HCO, ) (H")/K,K, (D
A, K K 43 il Hy COs T CO, 1 -5 5 % J7
fiff A7 1L AN B (STo) 3 LA (2)
Sle=Log(Ca*") (CO;*7)/Kc (2)



4 8

T P S VR A AR P A W BR A 2 R A DIC 0 NO, BRI 1969

s Ke S 75 fif 41115 1 5
2 4

M SR A B Th/ R AT M U0 S0 [R] 9 AL i
B B CK LY fif DO HE — R KMEZ
(] F B B] 22 T 582K (Bott T 1L, 2006) , AR 4% 52 3 44
P BRI B ) 2o 2h (IR 3) . [ AR 9 2 2
(3):

S=wvx*xt (3)
P, S AR (km) s o B (m/s) ¢ HEFE] (),
CK 3 LY iy KB 1. 35km, V- ¥ Ji # 2 0.2
m/s, Al A CK fUEKE LY sify i E 2y 2h, 7
o 7 3 A5 1) () Y8 3t VT B BT 30 AR T R A R A
&2 2h,

XS
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Fig. 3 The travel time of DO in stream

W9 T, RS B G R R . TR B
169.4~259.7 L/s, FYMH N 202.3 L/s(E 4), #F
8 X8 Bk R 3h A L DX, Bl s KAk pH B Y 3 [
K 7.348 ~7.945, A I, DIC %y HCO, & T
(Liu Zaihua et al. , 2005), W& 4 frx,CK S
&) BAL 2 S BB B AR /N FE B Uk
(Ca’" \HCO; ™ \Mg"" \NH, " B 7)) FlEE (T)
TR (Spo) JAERE(DO) L K& pH B R AR LHR /N T
10.0%,H g T /NTF 2.0%., pH Fl Spc # /M T
1.0% . B th T 1 T IR e M A3 CK b
PAC 2 S8 B G 2 B AR i NO, — B
DL SRR R A AR X B R, o NOy— 3 1 B
A8 AL ik F) 33.0%, 6 N-NO, & % 7 1k ik F
42.7% 1M 8 O-NO, | g5k 80. 4%,

R LY s A= 2 803 4§ T.pH. Spe,

DO, PCO, ,Slc YA}z Ca*" \HCO, B T 30 W] i
(A FLAE Y 2 A8 b HL 2 B0 7 Rl OR 6] 9 A8 £k
B, Hoh T.pH.DO P K Sle 3 B K EIHR
] T W 4 & #5, #8 )2, PCO, | Spe, Ca®' L HCO, ~ &
TR AR TRERRE EFMGEE. m NO,
BT U REAR N R B R E F B E A
b A R A I SRR A 48 bR IS AR BT L H
NO,  BF BRI R 31.8%,6" N-NO, B 7% 45
fhik B 47.1%, T o' O-NO, & 7% 45 fk W 25
ik 81. 8%,

LY SR 2 g0 ok B FilE LY g
thoK R RS O 20.7 ~ 24.1°C, F B E
21.7C E R (14 £ 00~15 = 00) 353 f KAH T 7
H H A7 (05 : 00~07 = 00) 35 3 f5c /IME » B 767 18]
AR/ A ERFERE . pH I DO 5K iR RN
AL, H R B R ECF B, Hop DO FE TR
(12 : 00~14 = 00)3k B Fe KAE  FFAE (21 2 00~06 = 00)
KB B/ ME I PR R fe o R AR [ Ol 8. 0~
9. 2mg/L,V¥{H K 8. 48 mg/L,pH £ F 4+ (12 : 00
~14 + 00) 3K B e KAH . £ (22 = 00~07 = 00) ik F]
BME R R R R A, KA E R 7. 784 ~
7.945, Sle MR AEAAE R IR B B KAH 0. 78, 1M
TERE )35 3] Ho e /ME 0. 38, 6% C 7E 8 A4S B 7 W i
1] SR S AR B R 0. 98 %0 o 7E 1 R 28 TR 14 fin i
BOFE T (13 2 00) 35 B KAE —12. 82%0, i J5 &
LR T R e, E ) 3k B B /NE — 13,809 (A
4), LY @& Ca*" \HCO, . Spe YA K& PCO,
M 20 Y5 BB 4 W1 R 79.8 ~ 93.5 mg/L. 253.2 ~
298.2 mg/L, 449 ~464 ys/cm LK 2138.0X 10 °°
~4265.8 X 107", H B4 B K 86.1 mg/L.
273.8 mg/L.457.6 ps/cm DI K 3445.5 X107°, H
EEMHWE NS pH #1 DO # X B 77 45 1k #5
L BHRFBEMmMAN EF, Hf Ca®' \HCO; 7EF
(14 2 00~15 = 00) 35 B /ME  TAER 8] (03 = 00
~05 + 00) 35 B e KAA » BAER A1 3h 8/ . Spe 7R
(14 2 00~15 = 00) ik #] fe /ME - 111 78 B2 8] FG
JR(22 2 00~08 : 00) 5| Hig K. PCO. £ T
(14 = 00) 3K Bl 5 /NME , T £E B2 ] (03 = 00~04 = 00)
REIERRME. NH, " BT LY SR 2 #4814
R (<C0. 002 mg/L) .1 NO, B 724k HE A 6.9
~10.1 mg/L,¥E¥{EH 9.3 mg/L, §°N-NO,
8" O-NO; ~ 15 A 5 7% W i 31 1) A2 1 3 [l 43 531
4.51%0~8.53%0.1. 67%0~9. 15%,, HF {43 5 Ky
5.43%0.4. 20%:,
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T P S VR A AR P A W BR A 2 R A DIC 0 NO, BRI 1971

7K R 1R e 7 AL T LA o AR K e CO, BT fif
A7 RV AR BEOR B pH Y H AR A AR 08 4T
AL DO F CO, 77 A2 B B i I3l - 2B ) 24 Uil B
BARE DO A1 CO, #e & 5 » b 1 52 NO, 8 1
B A A T SR 3 NO;— 98 1% 78 4k« i 52 i
NH, * ) % 1k # R (Warwick, 1986) . B 57 X & i
i CO Eatm i T KRR CO &t (B 4,1 H B
T KR Y B A AR BE Dy 2. 8°C L [ KR 1
BT BETE — E FE B AR HER T CO, 1Y B <A
F L T 51 R i DIC B AR b, H &, K i
DO Z 8] B 035 19 IEAH S 56 R (RP=0. 75, P
<Z0. 01 T A 2 0040 1) 1 32 IR DO e B2 85y 119 1
R FR LA N 4 Fr AR50 DO 255 T K i ik 2
R RAE - BEWI K I 19 B 2 A IF AN J2 3K 3 DO B R
Wiy F LR R [\ 0 A & 2 6% b DIC A
NO, BRI E %, DO F CO, i) 5% 2 b —
2 BK A AR S AR WD D66 1 AN I A
FA B 5 ] (Doctor et al. , 2008)., E W DO #o
PCO, 2 Bt W] Y £ A 56 & & (R* = 0.63, P<<
0.01), H pH Ktz DO 1 CO. A8 b2 4L (B 4
F KA 9 6E 1 FIAIE I AE & DO F1 CO,
DA K pH A 6 A2 Al i 2 i &K L W) i iy 1 DIC Al
DO B H 2 3 5 7 & 8 R (RP = 0.76, P<<
0. 01, kT vl fE ¥ DIC BB IGEER . HAM . A
W RIIE FRY BRI B R B A, U H 2 N A3k
Py oo 1 A W3 S i B B 4K I DO 5 NO, -
Nz B A o6 56 & (Odum, 19565 Brick et al. ,
1996 ; Hessen et al. s 1997; Johnson et al. , 2009;
Heffernan et al., 2010; Rusjan et al., 2010;
Gammons et al. , 2011), {H & 75 0 55 X B i H
NO, 5 DO B4 R B Ak (R*=0.02), B H]
B NO, & 7 a8 52 2K Y6 & 1EH]
AW A P 452 00 4570 AT RE St 52 B B AR W 4
(TS AAE S TRIAGAE T A B S i A A D 550 BE 5 B[]
AR RS 1 _F 307 #b 25 74 1 B 3l v 3L 8] 52 me O
SCE TR TR .

3 1HE

3.1 HRERPDICERZTNMIEFEERRKE
BEW

XF A B DIC R UL, 3 i fay A2
2 DIC R 3t R g AR 6 Cone {5 1T A1 N
T 6" Coe B 09 W1 36 15, JEF ¥ 8 — 18, 710,
BCAMEAE B U AT RE H TR AU T A K AUAS K

A R W) 0 6 VR AN N WA T DA R ik R b - ) DL v
55 fife %) 3 [) 52 e G K AR O . B Y 0 Core
HERABLIEE B 4. £ K, 66 ERH BT
W AE F H C R BA BRI, K A= A A S T AR
#CO;, 32 DIC HJEZ TR R B 67 Coe fH
FIFC Y EE RS« N 20%) (Vogel ,1993) , 11
Hax A g CO, i E FH R 53, 51 & i th R )
DIC #y 6" C {H — A X /N & 5 (FE 20 °C B &
ERK e Ay 8.5%) (Vogel, 1993), #H Kz , M A
REAR 6" Cone (B, 30 320 38 0 -5 21 1 A B AH 0L 19 45 6 1Y
AW CO, [FAL RAE (G HE Y o C {2y — 20%0 ~
—30%0) (Clark et al. ,1997; Mook et al. , 2000),
Mg b CO, bl J5 093 n 6e 5| A J7 A v i . A
AW DIC & & £ M 0 Coe H (07 Cewcos H M
0. 4%0) s [ BF T+ T CO, ] KA k% 23, A 2R Gk
B 8" Coe f ETHZ) 1. 5%0(Liu Zaihua et al. ,
1997 ; Kump et al. ,2000), < . 76 & 4 F 75
fift 2 DCVEAR P RE 5| 2 F 42 DIC (1) 0" Conc 1 T FE 2
0. 5%0~1%0, SR 11 %F T C S Ui, 76 2o 48 AR 3t o
UUVE BU -5 T, PR I 33 A 4318 AT LA 22088 (Mook et
al. ,2000),

NELS HRl UE H 5 T Wl AR LG 72 R
B DIC ¥ B N B R B 0% Core fH T+ 85 » % W] 32 3]
AR EL CO, B8R A 52 00 171 AS I 5 il A1 DL€
M REI . FEA R, 40 SR 32 3] CO, AR F A1 7 g 40
AR, W R A 0" Coe (B N Z T 5 SR IR
i 0 Coe (H R B T B Y #a 4, B i b DIC
T RE B 1S T 3 B2 BRF IR AR A B2 MR . R
DIC ¥ 52 B SAE 52 w8 v 07 Coc (H 5
MR T 0" Coe (AR FL 78 B2 A~ W 00 31 (5] &K 1
IR B 0" Coie [ 7E B2 18] F B H&8 43
s [) BEAIK T 1l T Y 0" Coone 1 18 B G AE
XHEGH 07 Coc (B I A K. A, E AR E
WITZ ) Spe F1 Ca® " ¥ BE B 3G 0 5 B T A2 78 R GE T
W AVE ] 51 R Bk 1R #h & W i of 7 (Cicerone et al.
1999; Liu Zaihua et al. ,2008) ,#F 5% X ZE i Ca®"
1 DIC f RAEHB AR R[] H IR Sle — B AL T
HOACRAS , B LY Wi i) Ca® DA 8 3 H F 1)
AT Ca®" . 4k DIC ¥k B 76 A Wik i, {HJ2 Sle
— ELARE S YL DIC I AS 2 52 2 ik B8 16 5 7 iR 1o
R B R I T 2 B N 1 K A AR A &R 8 W IR T 1Y 5
M, ok LB 2 BLAR R WR it o DIC (1 5 %28 b £ %
Z BN KA E AW G G VR A AR 8 520

B ) DIC i 76 A W I 49 1] &6/ T R
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Fig. 5 Changes of ACa®" , ADIC and A §" Cp in stream
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W A DIC {8 (B 4 F1 & 5), & BR i b f7 78
DIC 42 . iy DIC {4 2% £ ] DL o F )
o AT

Foic o =2 [ADIC] % Q% ¢ (4)
K Fie o 728 DIC B B4 K it (mmol) ; ADIC
FoR B B/ ik DIC #9452k i (ADIC= DIC,y
—DICcx) (mmol/L) s Q /R it it (L/s) 5 t 37 Bif [A]
(s). 238 H455% 4 5073126 mmol/d.,

55 1R T AAH B B T ) Ca® Tt R DIC #R 3
PR (B S RINE WP R AT Ca® H
DIC fy#idk . B Ca™" By ok 352 5 5 i 1
TUVE W42 A8 5 fif A i b, Ca® " 5 HCO, 1Y JE
JREEHA 0.5, Hodr Imol ) HCO, ~ >k B KA 8L 1 3%
1 CO, ., % 1mol () HCO; K B i IR $h i il (8
x5,

Ca’" +2HCO, =CaCO, (s) +CO, (aq) +H,O
5

R AT LA 3 A 3K (5) H Ca® " 5 DIC By EE /R He
0.5 RIHE B U7 il A DLTE SR 1Y DIC By K% &,
AT

Fe,=2[ACa] » Q*t (6)
F e carbone = 2 F ¢ (7
:—th:' ’ F(ta ﬂ:ﬂ Frmt—carbonme%%ﬁ'\‘ Ca*’ ﬁ DIC E’:J Tﬁ%i

(mmoD) ; ACa /R & it o & /MBS Ca®" iy fit 2% &t
(ACa = Caf{ — Caif)(mmol/L);Q F R E(L/
$)st RN E] Cs) o ZH5R. i 7 il A UL TE 51 1Y
Ca®" il DIC {41 2 8 4y & 2497369 mmol/d F
4994737 mmol/d,

iy I S H] s DIC 26 & S 5073126 mmol/
d, T OGS R W DIC #i &, A0 F .

F DIC— photosynthesis Fic— ol ™ Fbic— carbonate (8

23t A gt B/ 78388.6 mmol/d, B 2 0. 94
kgC/d, TEFIE R X &R /K AEMY & 1EH
WS TE L C 8 5% Ak A AL C M E e AR ) o
M B — A A X K AR E ) B 4R C L (Liu
Zathua et al. ,2010,2011),
3.2 ZERHPNO, ERTUMEHEERRE NO;,”-N
BETWL

B K A AR Y B [ AR 2 2 2w NO, &
FUREE B AE A SN Y 6 N-NO;— Fil 6 O-
NO;," 2 PL1: 11k # &% (Granger et al. ,
2004) , [a] B, qn R G v & A O ARAE T H. NL O J
THR B AR NO, — 73 5 I 2 16 4 S ) v
) 0" N-NO, ~ F1 8" O-NO, 2D 2+ 1 iy bl & 4
(Kendall et al. ,2007), CK & 8 N-NO, #l 8 O-
NO; ~ HBIRER S I57E 2 = 1 Lu il B3k (&L 6) 5 Bl 1]
A ACAE AT BE 52w 2 R W R NOs — BB R AR
A6 AR T U R TR T B M R A R S
T HH R KA ZE DO KEMRAK. LY &
SUN—NO,  Hl O—NO; )T CK fHA—
e EREERS R ] T 1 1 LL B B IR
T NO, — B B A AR T4 ] 1 1532 39 [F] 4k AR
R E R AT T AR BEmPAERE TS
K AR A AT RAE R &K B, BAR S CK
AL LY g 0P N—NO,  F1 6°O—NO, il
Bl 1 1,{H2 LY & 0" N—NO,” f1 80—
NO, ™ HAHRER R IEAAE T 1 1A 2 = 1 Ay L
Bl B it b NO; — B 1 8 & 22 b 7T BE 2 3 [6] £k
YRS AR AVE FH IR & 52 i (L 6) 3 {H 2 1 T8
b DO By 8.07~9. 22 mg/L. 2K TR
it 18 0 & 4 BT &5 3 R A S5 1 (<< 6 mg/L)
(Gillham et al. , 1978) , Ut B Jii 52 S i 1k 1 I 5%
Mg/, NI 6t il LU i CK g o A 5 43 1 1]
Bribfa#eir 1 1 i X B, H LY i A7 & 45 B
B B LU AB f e T 1 1 A BB KB, BE A LY 55 0 N
—NO, fil 6" O—NO, &AL M XM (R =
0. 04) , BEHE R H NO, — 8+ 7] 58 32 21 & 7 sl L
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T A Y V8 Al 4k 4E 3 &2 i (Pellerin et al.
2009, N MR FLAE PE@E NO,— EFHA [RIES . B
FARSER AN ZE R PR AR o N—NH, " 25
TR 6 N—NO, — MR F R O 18 &
¥ e o 30%0) (Kendall et al. ,2000), H it CK A& #]
AE H T 90 23 I B 32 B A Ak VR T 82 e i 7 00 N —
NO; KT F3 0" N—NO, ~ F1 6" O—NO, ~ FAH
M 2:1 M X, (AEMEN TiFe®. i T
NH, "#725 % NO,  ,6"N—NO, &FEH LMWK H
[ 4G o N — NO,  {H 5 45 19 #a 3 (Wassenaar,
1995), By NH, © 76 W D0 ] Je A B #R7E T
R NO, B 76 K &S 43 i 0] BOAR AE b T e Ah
SUN—=NO; 2 K53 I [ HF L B T et %, B
R 0" N—NO;  #IIRE (B 6, FRIER D &
AT N . LY S5 58 0" 0—NO; i
> ATAAE] 9. 165%0, HIZ W o NO, — 8 79 Bt &5
(I 6) o 15 WY 3t v AT BB A AN [m] 19 20U Can N 3 28
FAETE V5 7K 2 e 8 U /TR A 3R Y B AR i
AhGE R NO, £ CK F1 LY i NO, ~ Z[a] £ 8 H
—EWRIEF R (R =0.13,P=0.05) , B i % B}
JF] IR R AR 1k B4 4 B R T REXHR R NO, ~ B F
e LA — W sZ e, N #y R VR 15
W 6" N—NO,  FEJFifii NO; T [ (Kendall et
al. ,2000) , & H NO; & F FEAE T F (12 : 00
~18 : 00) FH I NO,” FRFEHHEH(HE " N—
NO, F&A R ETHEH - 7 fE 8) ., Al &
T N /e RE S T N RV, [

10

513N (%)

Bl 6 LY & 6" N—NO;,~ Fl6°O—NO, HfEH 1 : 1/
BRERFEERT 2 ¢ 1 R RER R WAERD
Fig. 6 Ratio between 8" N—NO; ~ and §"* O—NO; ~ in LY
1 and 2 :

site (The slope line of the 1 : 1 respectively

indicate assimilation and denitrification in LY site)
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] Cs)o & 3H M W 45 R, NO,- Mtk & H
29931. 9 mmol/d, ¥ & & 148342. 2 mmol/d.,
I I R NO, — #9728 {5y 118410. 2 mmol/d,
REJFZE L NO, —N &8 1. 66 kg/d.,

M B EE R T NO, K
AR K s 2,08 kgN/d, ULHTE L H NO, B
TR AR ] i 32 2z 2R AL VE A 2. (E2 i
FEERX S WS RN AR TR
A R SE T NO, — B FREFE Y & A AR
WA B B A2 T ONO, B0 2R i AR Bk
J90.42 kgN/d, T Bk 2D B G NO, T — N |1
BLULHA T KRR T NO, 9 4 4 Bk b 2 3o 72
A DATE B IR R b 5% ) Bl 3 K T

4 5B

()il 3 %H& i H DIC 1 NO, ~ 4= ¥t Bk 1k 2%
TR W, K B MR b & B AR 2 S R
(T. Spe. DO, pH, PCO,) 1 F % & + (Ca*"
HCO,” \Mg*" \NH, " & T) # %A £ H B %A%
1k TR Ca®' \DIC LA K PCO, B (1K F [
A T E R AR, HS DO A pH SR ] 8
R 6 &R L BEBHE i DO PCO, DL K pH &
AR 32 B2 B K A A ) A Y 45 I 2 T AT RE A%
il DIC W) R AL

(2)# 3 DIC (B & A2 1k F 22 BK A AHY)
(49 6 G VR TR R AR FH iy 42 3 AR bR 4 AL 78
FIR B DIC ¥ B2 R [, 0" Coe fH BT, UL J2
A VR I 45 ) 1% W DIC %748 4k, 78 %% [] . DIC
WP T, 0" Cone (BN R B H T B8 1) 8 34, [ B
A — BAL T FURES U W] 2 0 WA AT il & DIC
AT AR T R AR S XERTH TS
YERIWR WM 2% 0. 94 kgN/d ., 3xX &R 431 2% 1) C 0] g
A A B C i 3R 7R DT AR B AR X 4K 1
R AR CIL,

(B H NO; B+ FE 228 N s e
SR, {H AT RE AL 52 3 W] A VR AR 5 U5 Cln N 7 3
FIVAE I 5 7K [ 5% e o 38 2o o 8- A5 1158 NO, 31
H A5 A 5153 0, 3 3 b NO, — 72 8¢ 6] F1F 28 i ) B
KRET NO; — N KS®. KRR 208
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Abstract

In order to understand the biogeochemical process of controlling daily cycling of DIC and NO, ™, and
their daily variation in a karst stream, this paper installed two monitoring sites including subterranean
river outlet (CK) and surface creek mouth (LY) in Guancun stream, which are located at Guancun Village
and Leiya Village, Daliang Township, Rong’an County of Guangxi Zhuang Autonomous Region, China,
to carried out a diurnal monitoring and sampling work by high time-resolution for two days for physical and
chemical parameters, N and C isotopes (8" Cpics 8" N-NO;  and 6" O-NO; ) in water. Research results
revealed physical and chemical parameters in CK site were stable basically, while Ca’", DIC and PCO, in
LY site showed apparent diurnal variations, i. e. increased during the daytime and decreased at night, and
showed a significant negative correlation with DO and pH. Compared to CK site, photosynthesis led to the
decline of DIC and the increased of §"*Cyy during the day, while respiration caused the increased of DIC and
the decline of 8" Cpe in LY site which was even lower than 6" Cpe in CK site. NH, " of stream decreased
basically and NO,  increased at night and morning during monitoring, while §”N-NO,  showed a
downward trend and relatively close to the initial value of " N-NO; ~, and NO; ~ appeared decline trend at
afternoon. Results indicate that photosynthesis and respiration of aquatic plants control daily cycling of
DIC in stream, and it was calculated through the mass balance equation knowing that the amount of
inorganic carbon converted to organic carbon by photosynthesis was 0. 94kgC/d, which could form a
relative long-term stable carbon sink. Stream water was influenced mainly by nitrification at night and
morning, which the amount of growth was 2.08 kgN/d, however stream water was influenced by
assimilation at afternoon, which the amount of losing was 0. 42 kgN/d. The output amount of stream’s
NO, -N was 1.66 kgN/d, showing that it was conducive to the growth of aquatic photosynthetic
organisms, and could promote the occurrence of N assimilation in karst streams with carbon-rich and
calcium-rich. Thereby, this processes also reduced the output amount of inorganic N, indicating that water

quality may be changed by the biogeochemical processes of nitrogen at diurnal scale.
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