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Research progress on climatic effects of marine dissolved organic carbon pool and its quantitative reconstruction
LIU Shuwei', TIAN Jun', LI Xiaolin?, DU Jinlong'
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Abstract: The marine dissolved organic carbon (DOC) reservoir is one of the most important parts of the Earth's carbon cycle. Its vast storage
capacity and slow turnover rate make it a key buffering system for regulating global climate. The climatic effects of the DOC reservoir over long
timescales are primarily reflected in anomalies recorded in marine carbon isotopes. The development of box models has enabled multi-scale
coupled simulations of DOC production, transport, and degradation processes. However, ideal parameterization schemes, such as bacterial
degradation efficiency and photodegradation efficiency, can still be optimized through in situ observations and culture experiments to achieve
more realistic simulation results. Research on the climatic effects and geological evolution of the DOC reservoir remains quantitatively
underdeveloped. Future studies shall focus on specific environmental parameters, such as the apparent degradation coefficient of DOC, to
enhance the accuracy and confidence of simulations and facilitate the reconstruction of the geological evolution of the DOC reservoir over long
timescales, offering new perspectives for understanding the relationship between carbon cycle and climate change.
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Fig.3 Planar distribution of global DOC

Above: surface water, bottom: deep water. Data are from NCEI (National Centers for Environmental Information,

https://www.ncei.noaa.gov/data/oceans/ncei/ocads/metadata/0227166.html), from which the DOC concentration data from depths shallower than 200 m and

deeper than 3000 m were selected and drawn using Ocean Data View (Schlitzer, Reiner, Ocean Data View, https://odv.awi.de, 2025).
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Fig.4 Meridional vertical section plots of DOC concentration in the Atlantic (top), Pacific (middle), and Indian Ocean (bottom)

Data are from NCEI (National Centers for Environmental Information, https://www.ncei.noaa.gov/data/oceans/ncei/ocads/metadata/0227166.html) from which

the DOC concentration data from meridional transects in the central ocean basins were selected and drawn using Ocean Data View (Schlitzer, Reiner, Ocean

Data View, https://odv.awi.de, 2025).
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Data is from Yang et al **.
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Fig.6 Modeled oceanic §"°C variations for 0~2 Ma

a: Normalized K/Al record of ODP Site 1143, b: detrended benthic foraminifera §"°C data from Site 1143, ¢: modeled global average DIC §"°C from

0 to 2 Ma. Red lines are from 400-kyr filtering with 0.001 kyr ' bandwidth.
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Fig.8 Schematic diagram of the DOC quantitative reconstruction model

a: Schematic diagram of the ocean-atmosphere box model for DOC, b: schematic diagram of DOC cycling in the MESMO 3¢ model.
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