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Geological map of the Yangtze River basin and sampling locations(after Ding et al. , 2014)
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Table 1 The chemical composition of major ions in Yangtze river
» Si0, | TDS | Sr TZ' TZ-
BfE] IR FR| wis | pH | Kt | Nat | Ca?t [Mg?t | CI- [SO.2~ [HCO; | NO; - NICB
mg/L | mg/L | mg/L |(meq/L) | (meq/L)

£k 8.38]0.06|1.95(1.34|0.61|2.21]0.49 | 2.7 |0.08 |6.73| 612 | 0.6 5.91 5.97 |—0.964
T TLE | 8.5 (0.05|0.43|1.17 | 0.57 | 0.3 | 0.4 | 2.77 | 0.1 | 7.34 | 362 | 0.47 | 3.95 3.96 |—0.329
UL TLE | 8.17]0.06]0.49 | 1.31 | 0.54 | 0.42 | 0.54 | 2.65 | 0.14 | 5.71 | 406 | 0.48 | 4.25 | 4.29 |—0.917

JCi [ 7.93]0.05(0.33]0.79] 0.3 [0.27]0.32| 1.52 | 0.06 | 7.26 | 271 | 0.27 | 2.56 2.49 | 2.578
2013 | EZEyT | eV | 8.18 | 0.09 | 0.2 | 0.85 ] 0.48 | 0.09 | 0.15 | 2.53 | 0.07 | 6.36 | 232 | 0.29 | 2.95 2.98 |—1.016
4 EZ2YT | M | 8.26 | 0.04 | 0.27 | 1.05 | 0.5 | 0.07 | 0.19 | 2.87 | 0.06 | 8.16 | 285 | 0.48 | 3.42 3.39 | 0.761
5 A IRYT | Y% | 7.9210.05| 0.3 | 1.04[0.38]0.19]0.39 | 2.23 | 0.06 | 6.73 | 306 | 0.39 3.19 3.25 |—1.848
BT | BRBE | 7.97 [ 0.06(0.21|1.42|0.42|0.14{0.48 | 2.77 | 0.13 | 4.78 | 356 | 0.49 | 3.95 4 —1.496

FEBEVL | A% | 7.880.09 [ 0.52 | 1.53 [ 0.58 | 0.43 | 0.67 | 2.83 | 0.18 | 4.16 | 435 | 0.7 4.83 4.78 | 1.139

WAL | filidk | 8.54 | 0.07 [ 0.32|1.21 [ 0.44]0.21]0.35 | 2.53 | 0.14 | 3.63 | 332 | 0.34 | 3.66 3.58 | 2.238
BT | AP | 7.46 1 0.08 [ 0.26 | 0.63 | 0.11|0.31] 0.15 | 1.08 | 0.2 | 873 | 154 | 0.11 1. 82 1.89 |—3.399
£k 8.32]0.05]1.46|1.03|0.57 | 1.11| 0.45 | 2.67 | 0.04 | 6.81 | 454 | 0.41 | 4.71 4.72 |—o0.212

T T | 8.12(0.06 | 0.75|0.95 | 0.43 | 0.55 36 | 2.22 | 0.04 | 7.32 | 337 |0.28| 3.58 3.52 | 1.706
LR BB | 7.79 ] 0.08(0.32|1.46 | 0.36 | 0.32 | 0.46 | 2.72 | 0.2 | 7.82 | 356 | 0.28 | 4.04 | 4.16 |—2.969

2013 Ji | 7.76 1 0.07 [ 0.32]1.12(0.34(0.37 ] 0.39 | 2.08 | 0.16 | 7.12 | 323 | 0.28 | 3.32 3.4 | —2.41
M2V | W [ 8.090.05[0.18[0.79]0.37 [0.06|0.17 | 2.19 | 0.03 | 7.22 | 234 | 0.21 | 2.56 2.63 | —2.73
F WEYT | 3% | 7.95]0.07 | 0.35(0.91]0.36]0.16{0.31 | 2.11 | 0.1 | 7.42 | 276 | 0.24 | 2.96 2.99 |—1.082
T BT | KB | 7.97 [ 0.06 [ 0.14 | 1.6 | 0.53]0.18 ] 0.68 | 2.88 | 0.19 | 4.3 | 420 | 0.38 | 4.47 4.61 |—3.246
FBEIT | JdLH% | 7.96 | 0.06 | 0.07 | 1.26 [ 0.27 [ 0.12 | 0.28 | 2.44 | 0.13 | 9.44 | 265 | 0.26 | 3.18 3.25 |—2.041
PL | Ailidk | 8.41 | 0.06 | 0.18 1 0.340.19|0.31 | 2.22 | 0.03 | 5.66 | 284 | 0.18 | 2.92 3.05 |—4.311
WYL | AbUH | 7.01]0.09]0.02]0.43] 0.1 |0.22]0.13 | 0.56 | 0.14 | 8.45 | 122 [ 0.07 | 1.16 1.17 |—0.775
FHUE[18.370.05] 0.6 [1.22[0.59]0.73]0.53| 2.8 | 0.05 | 6.64 | 503 | 0.34 | 4.28 4.64 |—8.401
U TEE | 8.12(0.05|0.66|0.89 |0.42|0.48 | 0.31 | 2.24 | 0.05 | 7.27 | 314 | 0.22 | 3.32 3.38 |—1.867

TE | 7.83]0.080.52| 1.1 | 0.4 |0.33 42 ] 2.31 | 0.04 | 7.69 | 339 | 0.27 3.6 3.51 | 2.499

Ji# | 7.87 1 0.09 | 0.52]0.97 [ 0.34]0.38]0.37 | 1.89 | 0.14 | 7.95 | 309 | 0.42 | 3.23 3.15 | 2.571

2013 | FeZyT | VT | 8.49 1 0.02 | 0.2 | 0.82[0.57 [0.04 | 0.19 | 2.52 | 0.04 | 6.85 | 260 | 0.17 | 2.99 2.98 | 0.401
AR | MEZYL | Mk | 8.28 | 0.09 | 0.19 | 0.74 | 0.32 | 0.09 14 | 2.03 | 0.07 | 7.32 | 214 | 0.16 | 2.39 2.48 | —3.51
10H | URIC | @35 | 7.940.06]0.36]0.95[0.39(0.15]0.33 | 2.27 | 0.04 | 6.53 | 284 | 0.24 | 3.08 3.12 | —1.2
BT | KB | 7.82]0.06(0.26|1.38]0.43]0.16 | 0.53 | 2.59 0 | 4.74 | 364 | 0.36 | 3.93 3.8 3.182

SR | L% | 7.92(0.07 | 0.41 | 1.28 [ 0.42 [ 0.23 | 0.42 | 2.66 | 0.04 | 7.69 | 362 | 0.32 | 3.87 3.77 2. 66

BT | Alikk | 8.09 | 0.08 | 0.44 | 1.09 | 0.37 | 0.23 | 0.34 | 2.45 | 0.04 | 7.69 | 318 | 0.2 3.43 3.41 | 0.757

WYL | MU | 7.69 ] 0.09 | 0.64 | 0.44 | 0.14 | 0.56 19 | 0.77 | 0.14 |11.85| 200 | 0.08 1.9 1.85 | 2.267




R Eird

1936 http://www. geojournals. cn/dzxb/ch/index. aspx 2016 4¢
7 10O MKEBEAEHEHN Na" /(Na” +Ca*" ) 5

61 RS0 Cl" /(Cl" +HCO; ) WA (EIE T 1 X B i

51 B2 UV AR R 0 K AR R 4 B T A R R

3 41 P FRA KX I IR RAE . R
EE P & R 5 (70~300X10 %), H Na* /(Na* +
Sy Ca® ) HLAAE 0. 5 24 /N 0.5 (i, ol 7 &

14 BRI T8 A WAL B . V& e A b AR i A ok 1]

S T W e ey R RRE, H Na™ /(Na® +Ca”") Fo il t AR &5 (3

TZ*(meq/L)

B2 KT K AR PR s -
Fig. 2 Total major cations vs. total major

anions diagram of Yangtze river
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Piper diagram representing the variations of

major ions of Yangtze river

Gibbs [ ] L2 7R 1 1Y B 1 A SO
HATE I — BB A TR AR IR (2 10 X

T D BRI 43 A0 7E 28 K AE FIAR 38 0 T 52 X 3 g
WK A o J ¥ 78 X — X 3 (Wang Yaping et al. ,
2010),

MATL I 3 45 20 8 Gibbs B o (] 4) AT LA
FHLAU S Na™ /(Na® +Ca®" ) HfHAE 0. 01~
0.5 Bl P s 15 B L 88 7 B 43 32 R R T A 1 R
Al #2551 VG VL B RE P R S R % P PG LT
[vi) Jeg — A~ 2 Y T AN [] 4 Y] 3 S gt AH D ) LT K
T i 7K AT A5 7% R — VR 45 R 5 I TR DA B N B 5 ]
0NN ) & A RTINS I SN W8 8 | LT
LE o 4 VP VL I 30 A Bk £ Na ™ /(Na ™ +Ca®' ) il
Cl™ /(Cl” +HCO; W e B A = 252 5 A WAk i
FEEZ A o W] I 52 3 38k oA 28 & A . ARV T
KA B R . DR S R F KT
+Na" B E B FLL SO I Cl S EMHERE
FRAE ARE RS RSB TR PR ERE
T 1 e TR e U T

3T R HGAE I AR A6 06 R AT LSS AT K 1 2 A
AR TR X 49 5 AR 4 © A 1 F 52 9% ko ik IR 46 7 L ik
i 55 7 RN 75 R 2 AR R R 1) 7K Ak 27 4B RE AIE i 0
%2,

R 2 A EIT KK F HBEFE (Chetelat et al. , 2008 ;
Dessert et al. , 2003; Qin et al. , 2006)
Table 2 Composition of the different end-members

used in calculation

Mg?* /Na™ Ca?t /Na™ HCO3 /Na™
HERHE 0.01~0. 05 0.15~0.3 0.15~0.3
[Vdi7E e 1949 50420 50—200
MR A 0.2440.12 0.3540.15 2+1

Bl 5 i K Ca®t \Mg®" B F 5 f b i BE R L
R . N ] DUE VL ) &
F2 B3 A A R Eh R0k R £h A KA i oT X TA]
IO 2 S LA P RD KUA i B 3 X Gaillardet
et al. (1999), Chen et al. (2002) } Ji and Jiang
(2012) XL S8 ) 2 A7 KA A T BF 9 45 2R — 2,
VLA L RAE 1 R 23 V5 0 Ak R 4 o P B PR £ 7 X
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HCO; ] in the Yangtze river and its tributaries
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Fig. 9 Variations of 6" S(%) vs. [Ca®" +Mg*t ]/
[SO,* 7 of Yangtze River

H TR SO R IR AT EE T
VT A U A B T M K A 2 B . VLR
IR 2013 AEAR A 7969 X 10%m® L SO,* #e Ji -4
1 34.32 mg/L,SO,* Ay 2734. 96 X10't/a,
KL 8 2 4 B W & 20 5 940 mm/a (Li
Guangchun et al. , 2013),4EFEW &y 16920 X 10°
m’, JA A SO W BE CBEM DI, B 25D 19 P 2
{H 5.76mg/L (Han Guilin and Liu Conggiang,
2003; Liu Zewenxiao et al. , 2002; Zhang Wei et
al. . 1991) 15 th FE/K i SO,° Sl & 974. 59 X
10" t/a, (5 PR SO.° it B Y 360 .

RO K XK SO B BTk x, 28 K & 1
SRR v BB BTk o (1 —x—y) o X480 YR 7K
SO #y 5wk "l A R 41 A& X 47 iF B (Liu
Congqgiang et al. ,2008) :

8% Stiver = 0" Spain X X186 Sevaporite Xy +
SMSX (1—x—y) (3)

L, x=36% A4 y=260, B ILT
K SO 36 %0 AU 7K 26 26 K 5 T 78 &
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4.3 EEARUEREXRS[COHEEEMRE
HR A ] 7K TC &R O AE 2Z 18] Y 06 &R, KT 7K 1 Ak
S N SR IR T R IR o AN RE R £ e i KA TR
4. FH Galy and France-Lanord (1999) ) 757 1 LA
T 3 B B RN X AR (2005) [ ] A AR Y S Al 38 AS [i) XL
A i JC X K S BT R STk . WK Hon R X iE
HREALLFRRWT .,
[XTmx =[XJaze X Tars H [ X Dppus -
(X T LX D xmma T LX i D
firize CI™ 42382k B KA. [CL s = 0. 027mmol/
LL(Hong Yetang et al. , 1994),# i KW A A
oRCESIR
[CUwx = LCU s T LCU (5)
[Nalwx =[Cllgs +LCL nma [ Nalpmups (6)
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H T At g AR K A B BT RRAR /) L AT 2
(Ji and Jiang, 2012), A It :
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TEBR IR Fh v e A= i HCO, o 1/2 SRR T
KA COL T 7540 1/2 95 A TR #h 5™ % (Qin
Xiaoqun et al., 2013;
Zhangcheng, 2008), A, Bk 2 KU AL ik R £6 7 7 A=
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1/2[ HCO; Jy (14)
fe e WAL E R R 5 19 TDSg: sy N
TDSpmse = [Nalpmus T [ K pups +
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=1. 4 X[ Nalggmus T2 X [Klpmps TS0 s
(15)
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Tt I TR R FRE R kA KUK R 8 L S CO, I A it
(£ 3). KL 6k B2+ A XAk 3R 78 1,63 ~
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115. 07t/km?* « a,F34 64. 48t/km® » a, FH X fb 3 &K
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mol/km® « a, i R 5 B B2 4 [F 4 FH T & A XAk
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Table 3 The carbon sinks evaluation of Yangtze River
- . wﬁﬁ)“zﬁﬁﬂukﬁ‘ﬁéﬁf'% . mﬁ%ﬁ&*ﬂh%ﬁ&?ﬁﬁﬁﬁ . WF%G%MN%E&%M%&f w e B RA | s
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m®/a) , (t/km? « a)| /km? « a) | CO/a)
(t/km? « a) | /km? « a) |(t/km? * a) | /km? « a) |(t/km? « a)| /km? « a)
figE | 397 23 1.63 8.55 24.67 227.73 31. 74 196. 01 15. 87 204. 56 209.71
HE | 3832 100 5. 64 88. 21 53.16 446. 39 68.12 377. 46 36. 15 465. 68 2048. 98
Joim | 9189 170 7.37 93.08 54.61 448. 04 69. 70 374. 10 37.58 467.18 3494. 50
T 147 12 2.01 35.25 14. 49 132.12 19. 06 124.09 10. 28 59. 35 81. 33
| 811 13 9. 86 195. 25 68.93 574.14 89.42 494. 59 48. 36 689. 84 403. 69
| 520 9 5. 80 84.52 90. 29 770.18 115.07 643. 54 59. 69 728. 06 281.58
b ks 739 16 6.61 97.70 66. 42 561.59 85. 04 481. 44 44.97 579. 15 407.72
flidk | 562 16 4. 80 87. 26 14.16 380. 52 57.10 335.75 30. 33 423.01 295. 94
LN 616 8 10. 46 42.79 35.73 284. 45 45. 06 239.12 26.41 281.91 100. 35
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Fig. 10  Sketch map of CO, transportation to the sea

of the Yangtze river and its main tributaries
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Abstract

The riverine rock chemical weathering is an important process in global carbon cycle. Previous
researches on catchment carbon sink estimation was based on the H,CO,; weathering performance.
However, H,SO,could also react with rocks and participate in the carbon geochemical cycle according to
the recent research findings, and therefore it influences the global carbon cycle process. In the last 50
years, the Yangtze river water presented an acidified phenomenon. The concentration of Ca*" and SO,*"
has increased in most of the stream water and its tributaries. The corresponding rock weathering process
and atmospheric CO, consumption rate have also changed. At 2013, the major ions composition of the
Yangtze river and its main tributaries in different seasons were monitored. To estimate the rock chemical
weathering rate and CO, consumption flux, the chemical budget method and Galy model were employed in
this article. The rock weathering and carbon cycle process were analyzed under the condition of H,SO,’s
participation. Results indicate that the performance of silicate rock weathering and carbonate rock
weathering are the two key sources for riverine ions in the Yangtze river. Compared with silicate rock
weathering,cabonate rock weathering plays a more important role for Yangtze river ions. The average
percentage of water ions from cabonate rock weathering is 92%. Even in the catchment that silicate rock
wide spreading, the carbonate rock weathering contribution is also high (e. g. the average value is 85% in
Ganjiang). The data analysis shows that H, SO, as well as H, CO; . is also involved in the rock chemical
denudation process of the Yangtze river catchment. Due to the H, SO, ’ s participation, the chemical
weathering rate of carbonate rocks are accelerated and atmospheric CO, consumption fluxare decelerated.
The calculation resluts are 28% for weathering rate rising and 14% for CO, consumption declining (from
541.12X10* mol/km” » a to 467. 18 X 10* mol/km’ + a). Wujiang is one of the most serious affected rivers
of the six tributaries while the Yalongjiang river is the lowest one. The coal-bearing strata, sulphide
deposits, and the atmospheric acid deposition in wujiang catchment are the reasons for its larger impact by

H, SO, than other tributaries.
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