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Chemical Weathering Processes and Its Atmospherical CO,
Consumption of the Bainihe Watershed in Wujiang River Source
Drainage Basins Area
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Abstract For understanding the law on the atmospherical CO, consumption effect due to Dissolved Inorganic Carbon (DIC) discharged
from the chemical weathering processes in the Source Drainage Basins Area of the Karst region, a riverine hydro—chemical investigation
is carried out during the entire hydrologic year from June 2010 to May 2011 in the water channel of the Xiangyang Hydrological Stations
located at the Bainihe watershed in Wujiang River Source Drainage Basins Area, that the cover layer is mainly carbonate as well as Karst
landforms are widely developed. The variation of the Total Dissolved Substances (TDS), its sink flux to atmospherical carbon, and
intensity change in the cross—section studied are analyzed. Result indicates that the annual fluxes on the TDS are amount of 6.37x10"
with 7.495x107g-km=-a™ in chemical weathering modulus, and the annual fluxes of the DIC are amount of 5.483x10* mol with 6.45x
10°mol -km™-a™ in DIC weathering modulus. Based on the carbonate weathering contribution rate amounting to 98% of the riverine DIC,
the annual fluxes of the atmospherical CO, consumption at Xiangyang Hydrological Stations of the Bainihe watershed are about 2.819x
10%mol with 3.32x10°mol-km™-a™ in modulus, about 95% of which are discharged during the hot-rainy period from June to November in
the year surveyed. Impacted strongly by Karst process, the chemical weathering and its carbon consumption are closely related to the

characteristics of watershed land surface, climatic condition, as well as hydrological processes in the Bainihe watershed.
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Fig. 1 Diagram of petrofabric aquifer characteristics and the drainage system of watersheds investigated
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Table 1

Total dissolved solids, dissolved inorganic carbon output, and carbon sink for each season

from June 2010 to May 2011 at the Xiangyang Hydrological Station
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3—5 A 0.673 330.905 1.79 3.025 1.62 0.825
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Fig. 2 Flow process line and its output concentrations
of the riverine dissolved inorganic carbon and total
dissolved solids from June 2010 to May 2011 at the
Xiangyang Hydrological Stations located in Wujiang
River Source Drainage Basins Area
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Fig. 3 Flux modulus of the atmospheric CO,

consumption due to the processes of the chemical
weathering in the drainage basins with different terrains



] jcmik

##E SR 2012,30(28-29)

5 3 (Articles) ﬁ\

BN 6— i g I i TR R o U 05 7— KV R 5 78— b
BLVCOR IR R O 5 A SO 9— P4 VAR JH 25195 10— P4 V1A% 1R
A T T/ 22 P AU R B 2 B ) T R
AT A AT ZK S A AR X 31 5 B2 BLAT S35 B 7 I
i 1 5 B2 HE PP r 2% W S R I e 3 R, 1 P e S0 R A Sk
SR BEROR A A1 Ao AR BR I AR5 H 1 30T 3t X ) g
RGOS TR Xk F A 1 30T AT R, e 307 R 3 3 ) A 2 4R ok
JEE e JFG i FI R 3 G DR T Al W 0T AR O L B
Tk TR e L 33 2 IR T 7 A B9 I A A A R 23 ok
R T 28 A T 5 A 2 e I A ) e A TS, R 9
DRtk TR e 2 i b A T 3 BBORY) Al 2 4R o P s KU
T 200 2 4 3R 38t T Al T ) R B A R O, 0 R A A A
FH PR AR

5 #ig

TAR I T R 1 FH e 4 BRI AR BT B R s R Ak
7 1 BT AR H I R R R S, S A VLR X e i R
35§, 1) B Sl U7 1A A B0 — 7K AR 1 S DRI 5 W B0 A e X YT
T AL F A2 i B R YT 3 AR 5 3 e B AR A 1 N TR AR B
JLOR SCHRRAE 2 YIAH O, B LR i A8 b A, E 28R BN .

(1) L7105 My X4 1 07 b X A9 P9 8 T0T 37 ek 4 27 4= ok
5 H AR E B VI OE, 4300 1.098x10% - km2-a™",3.32x
10°mol -km-a™ , 24 & 4 54 -3t 3ol Je i 1Y 3—10 4% .

(2) L LU T 388 2 4= o B e 8 32 5 3 4 9 7K S
IR AL 2R AE % UIAE OG , BAT 38 09 TR AR Ak, UL R A T R
AU P R PR T (8 YRS it 7 R AT ) 3 R B T 1
e il ) BH AL 30 2 959% 11 Ak 27 43 ol 8 AR s Y13 2k A AR R

2 % 3k (References)

[1] Suchet P A, Probst J L, Ludwig W. Worldwide distribution of continental
rock lithology: Implications for the atmospheric/soil CO, uptake by
continental weathering and alkalinity river transport to the oceans []].
Global Biogeochemistry Cycles, 2003, 17(2): 1-13.

[2] Gao Q, Tao Z, Huang X, et al. Chemical weathering and CO,
consumption in the Xijiang River basin, South China [J]. Geomorp hology,
2009, 106(3-4): 324-332.

[3] Gao Q, Tao Z. Chemical weathering and chemical runoffs in the seashore
granite hills in South Chinal]J]. Science China Earth Sciences, 2010, doi:
10.1007/511430-010-4007-y.

[4] Xu Z, Liu C. Chemical weathering in the upper reaches of Xijiang River
draining the Yunnan —Guizhou Plateau, Southwest China [J]. Chemical
Geology, 2007, 239(1-2): 83-95.

[5] Gaillardet J, Dupre B, Louvat P, et al. Global silicate weathering and CO,
consumption rates deduced from the chemistry of large rivers [J].
Chemical Geology, 1999, 159(1-4): 3-30.

(6] 2= T4, M ANR, th ik, 55 9 JEU AL = KA F0x K CO, /Y31 6 38
HE[J]. H BT TF, 2007, 53(4): 515-528.

Wu Weihua, Yang Jiedong, Xu Shijin, et al. Geological Review, 53(4):

SCIESCE & TECHROLOGY REVIER

515-528.

[7] Chetelat B, Liu C, Zhao Z, et al. Geochemistry of the dissolved load of
the Changjiang Basin rivers: Anthropogenic impacts and chemical
weathering|J]. Geochim Cosmochim Acta, 2008, 72(17): 4254-4277.

[8] Han G, Tang Y, Xu Z. Fluvial geochemistry of rivers draining karst
terrain in Southwest China [J]. Journal of Asian Earth Sciences, 2010, 38
(1-2): 65-75.

(O] 2 2, sk e, sl P AL 2 AR AR T 5 00 CO, BT AR [J). v
J 555 040 MR, 2003, 23(2): 43-49.

Li Jingying, Zhang Jing. Marine Geology & Quaternary Geology, 2003, 23
(2): 43-49.

[10] &6 Z= 8, 4 5. SN 4 K SCHh BTk [M]. dbat: b ik R AL, 1996:
507.

Han Zhijun, Jin Zhansheng. Guizhou province hydrological geology[M].
Beijing: Seismological Press, 1996: 507.

(L] AR, 0T, S0 425 £ V00T 38 WP ) e R,
VLU S U5 5 H 5, 2008, 17(1): 158-163.

Jiao Shulin, Liang Hong, Liu Kun. Resources and Environment in the
Yangtze Basin, 2008, 17(1): 158-163.

[12] Probst J L, Mortatti J, Tardy Y. Carbon river fluxes and weathering CO,
consumption in the Congo and Amazon river basins [J]. Applied
Geochemistry, 1994,9(1):1-13.

[13] Han G, Liu C Q. Water geochemistry controlled by carbonate
dissolution: A study of the river waters draining karst—dominated terrain,
Guizhou Province, China[J|. Chemical Geology, 2004, 204(1): 1-21.

[14] Berner R A, Lassaga A C, Garrels R M. The carbonate silicate
geochemical cycle and it s effect on atmospheric carbon dioxide over the
past 100 million years [J]. American Journal Science, 1983, 283 (7):
641-684.

[15] Walker J] C G, Hays P B, Kasting J] F A. A negative feedback
mechanism for the long term stabilisation of Earth’s surface temperature
[J]. Journal of Geophysical Research, 1981, 86(10): 9776-9782.

[16] Liu Z, Zhao J. Contribution of carbonate rocks weathering to the
atmospheric CO, sink [J]. Environmental Geology, 2000, 39 (9): 1053-
1058.

[17] Liu Z, Dreybrodt W, Wang H. A new direction in effective accounting
for the atmospheric CO, budget: Considering the combined action of
carbonate dissolution, the global water cycle and photosynthetic uptake
of DIC by aquatic organisms[J]. Earth—Science Reviews, 2010, 99(3—-4):
162-172.

[18] Liu Z, Dreybrodt W, Liu H. Atmospheric CO, sink: Silicate weathering
or carbonate weathering|]]. Applied Geochemistry, 2011, 26(S1): 292—
294.

[19] Rad S, Louvat P, Gorge C, et al River dissolved and solid loads in the
Lesser Antilles: New insight into basalt weathering processes[J]. Journal
of Geochemical Exploration, 2006, 88(1-3): 308-312.

[20] Tao Z, Gao Q Z, Wang Z G, et al. Estimation of carbon sinks in
chemical weathering in a humid subtropical mountainous basin [J].
Chinese Science Bulletin, 2011, 56, doi:10.1007/s11434-010-4318-6.

[21] Vuai S A H, Tokuyama A. Solute generation and CO, consumption
during silicate weathering under subtropical, humid climate, northern
Okinawa Island, Japan[J]. Chemical Geology, 2007, 236(3-4): 199-216.

(FERHE £E)

93 Im



