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Fig. 1 Distribution of monitoring stations in global major river basins
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Fig. 2 Impact factors of carbonate-related weathering carbon sinks in major river basins
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Fig. 3 CO, uptake rate by carbonate-related weathering in global major river basins
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Fig. 5 Distribution of CO, uptake flux along the longitude and latitude of carbonate weathering
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Fig. 7 Relationships of precipitation, runoff, main ion concentration and dissolved inorganic carbon
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Estimation of carbonate rock weathering-related carbon sink
in global major river basins

LI Chaojun*?, WANG Shijie*®, BAI Xiaoyong*®, TAN Qiu‘, LI Huiwen’,
LI Qin’°, DENG Yuanhong?, YANG Yujie*?, TIAN Shigi*? HU Zeyin’
(1. School of Geography and Environmental Sciences, Guizhou Normal University, Guiyang 550025, China;
2. State Key Laboratory of Environmental Geochemistry, Institute of Geochemistry, CAS, Guiyang 550081,
China; 3. Puding Karst Ecosystem Observation and Research Station, CAS, Puding 562100, Guizhou, China)

Abstract: Atmospheric CO, uptake by carbonate rock weathering is continuously transported
from the land to the ocean by rivers in the form of HCOs ", and it has become an important
carbon sink of terrestrial ecosystems. In the existing research, the estimation and distribution of
carbonate weathering-related carbon sink in global major river basins are still unclear. In this
study, we collect hydrochemical and discharge data of multiyear average (runoff modulus, main
ion concentration, and dissolved inorganic carbon) in large river basins over 100, 000 km’. By
using hydrochem-discharge method, we estimate that the CO, uptake rates (F.) of carbonate
weathering in global major river basins is 0.43 + 0.15 Pg CO, yr ' and the average CO, uptake
flux(F) is 7.93+ 2.8 t km ? yr *. The CO, uptake F and uptake F, are substantially different
under various climatic zones. The annual uptake F, of tropical and warm regions accounts for
62.95% of the total annual F.. The cold temperate zone is widely distributed, and its CO, uptake
F, accounts for 33.05%, which is second only to the tropics. We also propose the nine critical
zones of global CO, uptake F (four in the middle and low latitudes, two in the western
hemisphere and three in the eastern hemisphere). The CO, uptake F in the intersection of the
critical zones is high. The average CO, uptake F in the karst-outcropped basins is 8.50 t km™ yr™,
which is approximately three times that in the non-karst basins. Carbonate weathering carbon
sinks in global karst-outcropped basins play an important role in the study of global carbon
cycle, water cycle, and carbon budget balance estimation. On the basis of river basin scales,
various factors (e.g., carbonate composition, exogenous acid, and climatic environment) for
carbonate weathering carbon sinks should be considered. The hydrochem- discharge method
should be further improved in future research. Moreover, the effects of the photosynthesis of
river aquatic organisms on rock weathering carbon sinks should be considered, and carbonate
rock weathering carbon sinks should be refined and extrapolated to the world.

Keywords: carbonate rock; assessment of carbon sink; global major river basins; hydrochem-
discharge method



