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Fig. 1 The map of Yangtze River basin and the sampling locations (after Ding Tiping et al. , 2013)
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Table 1 Sampling locations of suspended sediment in the main stream and tributaries of the Yangtze River
(after Ding Tiping et al. , 2013)
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Fig. 2 The variations of CaO+ MgO and calcite+ dolomite contents in suspended sediment along the mainstream of Yangtze River
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Fig. 3 The variation of carbon sink capacities of suspended sediment in Yangtze River
C1— BBGLAE 1 (TCS) s Co— AR AR APERILAE 1 (NSCS) 5 Co— K AVERRIL AE J1 (SCS) 524 2003 4F 7 7 .2005 4F 7 J #1 2007 4F 7 H =k
i B S 4 0E s BV A, 2005 4 7 B S8 L SRy oA 9 R i 1 7 35 0
C;—total carbon sink capacity (TCS); C,—nonsubstantial carbon sink capacity (NSCS); Cj3;—substantial carbon sink capacity (SCS);
based on the average of the three samplings in July 2003, July 2005 and July 2007; the data in Zhenjiang were averaged from two samplings

except the abnormal value in July 2005
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Table 2 The variation of carbon sink capacity and potential of suspended sediment along the Yangtze River main stream
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I U 2 =k e 3l % HLSHE CO, 509 7. 9%,

(5) HAj Bk m i AW AE b it 126,112 t, DU
SFE— SR HR B A ARV T R 0. 060 t/t T, T U
YOI BRI i 7. 57 A2t A Y T 2R A A KRR
M 10.56 12 t CO, 19 71. 6%, Al IR V0 i % i
R ep CEr o S AL S U6 U0 JURE F) AH B RIE TR | B o R
IR BEFEAE R AR HE T 8 4 5 ol 3 1okl % K
T XA =TT DL BRI . 5 ok 32 NS0 Bl i
WA LY o 4 Bk AU B 70 Sk U 2 24 10 V0 o AH N B Y 45
A 0,757 42t A JE = 0 H sl — 4F % H ek HE Y
CO, .

T OB

O KK, 2019, 2019 4E KTV A .

O 55— TR, 2018, =K Hi 3 4F & WL i o7 B — T4 T O
MY F M 3000 J7 M. https://news. dlem. com/
20181221101115.shtml.
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Abstract

This study proposed that the dissolution of calcium and magnesium minerals in river sediment could
sequester CO, and function as a carbon sink. Based on the published literature, the contents of CaO,
MgQO), calcite and dolomite in suspended sediment collected from 25 sampling points in the mainstream and
13 sampling points in the tributaries of the Yangtze River in 4 sampling campaigns during 2003~2007 were
used to calculate the total inorganic carbon sink (TCS) capacity and nonsubstantial and substantial
inorganic carbon sink (NSCS and SCS) capacities of suspended sediment along the river. Results showed
that the TCS, NSCS and SCS caused by weathering of Ca and Mg minerals at Cuntan-Datong section were
2.57X10" tons, 1. 70X 107 tons and 0. 87X 10" tons per year during the period of 1956~2000. Due to the
reduction of sediment yield, the annual TCS, NSCS and SCS of the Cuntan-Datong section during 2006~
2019 decreased by 18.52X10° tons, 12.24 X 10° tons and 8. 72 X 10° tons, respectively, compared to the
period before 2002. The average annual sedimentation of the Three Gorges Reservoir (TGR) was 114.5X
10° tons, and the related TCS loss was 6. 76 X 10° tons, which were equivalent to 7. 9% of the 85. 8 X 10°
tons of CO, emissions reduced by the clean energy production of the Three Gorges Hydropower Station.
The annual TCS of global rivers was estimated as 757 X 10° tons (the SCS was more than one quarter of the
TCS), which is equivalent to 71.6% of the TCS by global rock weathering with 1.06 X 10° tons of
sequestered CO,. The dissolution rate of calcium and magnesium minerals for offsite rock weathering was

higher than that for in situ rock weathering.

Key words: rock weathering; calcium and magnesium minerals; Yangtze River; suspended sediment;

transport; carbon sink



