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o 1,
1. (TZ' =Na' +K" +2Mg*" +2Ca’")
(WTW,Multi 3420) .pH N 1. 16~5, 91 meq/L, 3. 42 meq/L,
.TDS LCa*t \HCO, ™~ Merck 61 (1 125 meq/L)
R (Meybeck, 2003), (TZ =
NN o Cl” +2S0,* +HCO, +NO, ) L 17
~5. 97 meq/L, 3. 44meq/L,
o IRIS Intrepid II [NICB=(TZ" —TZ ) X100/TZ" ]
XSP o o s
2013 NICB —10%~+10% . TZ
o TZ 2 o
3 32
3 Piper o
3.1 Ca*" +Mg*! R 63%
~92%, 79%, Ca¥t Mgt
1 (mmol/L)
Table 1 The chemical composition of major ions in Yangtze river
_ , ‘ Sio. | TDS | sr | Tzt | TZ-
pH K™ | Nat | Ca?" |Mg?" | Cl SO, 2~ [HCO;3 ~ |NO; — NICB
mg/L | mg/L | mg/L |(meq/L) | (meq/L)
838 [0.06[1L95]134]0 612210 49 2.7 0.08 | 6. 73 612 0. 6 5 91 5 97 |—0 964
8&5 10.05]0.43|L17]0 57| 0.3 0. 4 277 01 7. 34 362 0. 47 395 396 |—0. 329
817 10.06|0.49 | 1.31]0.54|0.42]0.54 | 265 |0 145 71 406 | 0. 48 425 429 |—0 917
7.9310.05]0.3310.79] 0.3 |027]0.32| L52]006]| 7 26 271 0. 27 2. 56 249 2. 578
2013 8 18 [0.09] 0.2 | 0.8 ]0.48|0.09]| 0 15 2.53 | 0.07 | 6 36 232 0. 29 2. 95 298 |—1L 016
826 10.04]027|105] 05 |007]019 | 287 |0.06]| 8 16 285 | 0. 48 342 3. 39 0. 761
5 7.9210.05] 0.3 | 1L.04]0.38|0.19]0.39 | 223 |006]|6 73 306 | 0. 39 319 325 |—1L 848
7.9710.06|0.21|1.42]0.42 |0 14| 0.48 | 277 | 0. 13| 4 78 356 | 0. 49 395 4 —1. 496
7.8810.09]0.52|153]0.58]0 43| 0. 67 283 | 0.18 | 4 16 435 0.7 4. 83 4. 78 1. 139
8541007032 |121|044|021]0.35| 253 |0 14 ] 3 63 332 | 0. 34 3. 66 3. 58 2. 238
7.46 [ 0.0810.260.63]0.11]031]0.15 ] L 08 0.2 | 873 154 | 0. 11 1. 82 1L 89 |—3 399
8321005 L46| 103|057 | 1L 11]0.45 | 267 | 0. 04| 6 81 454 | 0. 41 471 472 |—0 212
8 12 [0.06]0.75]0.95]0.43|0.55]| 0. 36 222 10.04 | 7 32 337 0. 28 3. 58 3. 52 1. 706
7.7910.08]0.32|1.46]0.36|032]0.46 | 272 0.2 | 782 356 | 0. 28 4. 04 416 |—2 969
2013 7.76 1 0.07 103211210 341]0 37| 0. 39 208 | 0.16 | 7. 12 323 0. 28 3. 32 34 —2. 41
809 [0.05(0.18]0.79]0.37]0. 06| 0 17 219 | 0.03 | 7 22 234 0. 21 2. 56 2. 63 —2.73
7.9510.07]0.35[091]0.36|0 1610 31| 211 01 7. 42 276 | 0. 24 2. 96 299 |—1L 082
! 7.9710.06 |0 14| 1.6 |0.53|0.18]0.68 | 288 | 019 | 43 420 | 0. 38 4. 47 461 |—3 246
7.96 [ 0.06]0.07|1.26]0.27]0.12|0.28 | 244 |0.13 | 9. 44 265 0. 26 318 325 |—2 041
8 41 1 0.06 |0 18 1 0.34 (0. 19| 0 31 2.22 | 0.03 |5 66 284 0. 18 2. 92 305 |—4 311
7.0110.09]002|043] 0.1 |022]013| 056 |0 14| 8 45 122 | 0. 07 1. 16 1L 17 |—0. 775
837 10.05] 0.6 | 1.22]0.59]0 73| 0.53 2.8 0. 05 | 6. 64 503 | 0. 34 4. 28 464 |—8 401
812 ]10.05]0.66|0.89]0.42|0.48]0.31 | 224 |005]| 727 314 | 0. 22 3. 32 338 |—1 867
7.8310.0810.52| L1 0.4 10330 42 2. 31 0.04 | 7. 69 339 0. 27 3.6 3. 51 2. 499
7.8710.09]0.52|0.97]0.341038]0.37| L89 |0 14| 795 309 | 0. 42 3. 23 3. 15 2571
2013 849 10.02] 0.2 |0.82]0.57]004|0.19 | 252 |0.04 |6 85 260 | 0. 17 2.99 2. 98 0. 401
828 10.09(10.19]0.74]10.32]0.09|0.14 | 203 |0.07 |7 32 214 0. 16 2. 39 2. 48 —3. 51
10 7.9410.06]0.36]0.95]0.39]0 15| 0. 33 2.27 1 0.04 | 6 53 284 0. 24 3. 08 312 —1L2
7.8210.06 (0 26| 138]0.43|0 16| 0.53 | 2 59 0 474 364 | 0. 36 393 38 3,182
7.9210.07 0. 41| 128|042 |0.23]0.42 | 266 |0 04| 769 362 | 0. 32 3. 87 377 2. 66
809 [0.08(0.44|1L091]0.37]023|0 34| 245 0.04 | 7. 69 318 0. 2 3. 43 3 41 0. 757
7.69 10.09]0.64]|0.441]0.14]0.56|0.19 | 077 |0 14 |1L 85| 200 | 0. 08 L9 L 85 2. 267
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Table 2 Composition of the different end-members
used in calculation
Mg?" /Na™t Ca®?" /Na™ HCO3 /Na™
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4 3 CO,
+ . Galy and France-Lanord (1999)
9%09 ’ (2005)
oS —13%0. oS —2% (Liu X
Conggiang et al. , 2008), .
9 . [(X] =[X] +[X] +[X] +
. [X] +[X] +[X] 4
C17 s Cl :O. 027 1
201 @ HHEM LCL] mmol/
L(Hong Yetang et al. , 1994),
15
_ 10 IR B A ) 4 AL [C]] =[Cl] +[Cl] (5)
2 O o KA [Na] =[Cl] +[Cl]  +[Na] (6)
» '30 (SO, 7 =[SO,]  +[S0,] <)
0 o (K] =[K] (8)
~ 2+ | p— 2+ t
S| R Ca™ /Na® =02 Mg /K
0 =0. 5 (Galy and France-Lanord, 1999),
0 s 10 15 Ca’" \Mg”' €D 1o
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(1D)
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SO ol Yane River [Mg] —[Mgl  +[Mg] -
SO, , [ Mg ] +[K] X0, 5 (10)
. . X = (1. 4X[Na] +2X[K] )/
2013 7969 X 10°m*, SO, *~ ([Na] +[K] +2X[Ca] +2X[Mg] )

2734, 96 X10't/a,
940 mm/a (Li
Guangchun et al. , 2013), 16920 X 10°
m’, SO,*” ( . . )
5 76mg/L. ( Han Guilin and Liu Conggiang,
2003; Liu Zewenxiao et al. , 2002; Zhang Wei et

34, 32 mg/L,SO,*"

al. , 199D), SO,*~ 974. 59 X
10't/a, SO, % 36%,
SO, X
v, (1—x—y),
SO, * ( Liu

Conggiang et al. ,2008) ;
834 Srivcr - 834 Srain >< X_._({)\%-L chapori\(‘ >< y_'_
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SO,2"  36% .26%

,38% .

(11D

(Ji and Jiang, 2012),
X =1—X (12)

Ca*" \Mg*"  HCO,
(TDS Do
TDS =[Ca] +[Mg] +
3/4[HCO; ] (13)
HCO,” , 1/2
CO,, 1/2 (Qin
Xiaoqun et al., 2013; Yuan Daoxian and
Zhangcheng, 2008), )
TDS
TDS —=[Ca] +[Mg] +
1/2[HCO,] 14
TDS :
TDS =[Na] +[K] +
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(16) 115. 07t/km?® » a, 64. 48t/km* « a,
CO, 28%.
: CO; ,
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s (Han and Liu, 2004) .
Ji and Jiang(2012) . CO,
13 6 t/km” « a , 167. 37 X 10° mol/km* « a, 159, 35 X 10°
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( N ) 1. 63t/
km? « a, 7. 37t/km?® -« a, 92%, Gaillardet et al. (1999)
. 90 % . 8%,
\ . 96%., .
14, 49~90. 29 85%,
t/km? « a, 50. 27 t/km?® « a, (
100 ) s
, (DIC)
, ( (Liu Zaihua et al. , 2011),
I . 3 )
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3
Table 3 The carbon sinks evaluation of Yangtze River
CO, CO, CO,
(108 ‘ ) ) ) (10° mol
) 104km? (103mol (10% mol (10% mol . . (10*t
m®/a) . (t/km? « a)| /km? « a) .
(t/km? « a)| /km? » a) |(t/km? » a) | /km? « a) | (t/km? « a)| /km? « a) COy/a)
397 23 1. 63 8 55 24. 67 227. 73 31 74 196. 01 15. 87 204. 56 209, 71
3832 100 5 64 88 21 53. 16 446. 39 68 12 377. 46 36. 15 465. 68 2048. 98
9189 170 7. 37 93. 08 54, 61 448, 04 69. 70 374. 10 37. 58 467, 18 3494, 50
147 12 2. 01 35. 25 14. 49 132. 12 19. 06 124. 09 10. 28 159. 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
739 16 6. 61 97. 70 66, 42 561 59 85. 04 481. 44 44, 97 579. 15 407. 72
562 16 4. 80 87. 26 44, 16 380. 52 57. 10 335. 75 30. 33 423. 01 295. 94
616 8 10. 46 42. 79 35. 73 284. 45 45. 06 239. 12 26. 41 281. 91 100. 35
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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. 12X 10° mol/km? » a to 467. 18X 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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