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Rock Weathering Rates and Carbon Sink Calculation
in Liaohe River Watershed, China
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Abstract: Rock weathering is an important carbon sink process in global carbon cycle. The rock
weathering process in Liaohe river watershed was studied with the methods of water chemistry
and element geochemistry. The hydrochemical characteristics of main river and reservoir waters
in Liaohe river watershed were analyzed. Based on the forward method model, the chemical
composition of river water in Liaohe river watershed is dominated by rock weathering, which is
mainly affected by carbonate weathering and human activities (livestock breeding, agriculture,
industry, etc. ). The carbonate weathering rate in Liaohe river watershed is 12. 99 t « km™? per
year, The silicate weathering rate is 2. 27 t «+ km ? per year, and the rock weathering rate is less
than the average of global main river watersheds. The CO, consumption by carbonate weathering
is 14. 66 X10” mol per year, and that by silicate weathering is 6. 40 X 10° mol per year, which both
are lower than that of global most river watersheds.
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Fig. 1 Distribution of Main River System of
Liaohe River Watershed
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Fig. 2 Geological Map of Liaohe River Watershed and Location of Samples
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Tab.1 Major Chemical Compositions of River and Reservoir Waters in Liaohe River Watershed
o I BH oz o o4 g 2
K K EETK T 7K KK Ik KK K KK
K/ C 18.7~30.5 23.9~30.2 24. 8 25.7 25.2 25.3 3.0 1.8
pH 7.15~9.71 8.20~9.85 8.21 8. 84 8.15 8.71 0.52 0.47
c(Ca2t)/(pmol « L™1) | 242.23~3 690.30 | 724.09~2 076.83 | 1334.13 | 1103.79 | 1303.83 | 958.69 570.68 | 464.34
c(K*)/(pmol « L™ 1) 17.69~259. 09 71.31~139.19 123. 27 105. 82 117. 46 100. 31 53. 64 26. 34
c(Mg?t)/(umol « L™1) | 146.88~1 846.53 | 268.85~1 528.08 | 614.27 563, 42 535. 90 439.19 342. 69 403. 07
¢(Na®)/(umol « L™1) 139, 76~2 0039.32| 519.36~4 389.99 | 3295.88 | 1418.21 | 1845.38 | 994.46 | 4 329,73 | 1287.91
Si B F g/ (pmol « L™1) | 21.59~210. 33 1.57~124. 31 107. 71 44,93 96. 39 20.72 45.50 46.55
Sr BT/ (pmol « L™1) 1.53~9. 16 1.63~9.53 4.33 3.71 4. 30 3.19 1.54 2.50
¢(F7)/(pmol « L™1) 6.48~183.15 19. 32~53. 03 51. 74 27. 24 38.01 21. 24 39. 88 12.15
c(Cl7)/(pmol « I 55.90~11 890.71 | 231.10~1 596.50 | 2 109.07 | 691.42 | 1414.58 | 502.01 | 2303.12 | 561.54
¢(NO; ) /(pmol « L1 16.23~912.71 60.32~296. 37 212.25 196. 95 183. 25 194. 46 163. 61 81.52
¢(SOF™)/(umol « L™1) 84.14~5099.30 | 286.68~996.76 822. 31 648. 32 716. 43 644. 41 677. 46 211. 63
¢(HCO3 ) /(pmol « L™1) [ 980.00~14 560.00 |1 377.36~3 510. 00| 3 872.60 | 2 160.84 | 3 203.11 | 2 139.62 | 2 760.94 | 794.96
SIRMREAR/(mg « L1 | 177.85~1 695.80 | 208.51~343, 61 531. 44 267.78 462. 14 237.62 325. 96 58. 85
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Fig.3 Triangle Diagrams of Distributions of Main Anions and Cations of River and

Reservior Waters in Liaohe River Watershed
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Tab.2 Contribution Rates of Different End Members of H, SiO, (aq)
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= N
I L i Rl KR IA A WA CO, TR T2 500
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i A o
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Fig. 6 Diagram Showing the Contribution Rates of Different End Members of River Water in Liaohe River Watershed
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Fig. 7 Relationship Between Silicate Weathering Rate and
Runoff Depth in Global Main River Watersheds
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