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Review of the Research on Sources and Diffusion Processes
of CO, in Headwater Streams
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Abstract: The origin of a large river system is mostly composed of small but numerous streams. Headwater streams
are not only the beginning of carbon output from terrestrial ecosystems to downstream, but also the hotspots for
carbon dioxide (CO,) evasion to atmosphere. The fluxes of CO, diffusion from streams to atmosphere (F, ),
which depend on CO, partial pressure (pCO, ), gas transfer velocities (k,, ) and area of streams, can be measured
directly or estimated by empirical formulas and models. The pCO, in streams is controlled by both external and
internal CO, sources. External CO, source is derived from dissolved inorganic carbon ( DIC) transported by
interflow and groundwater. Internal CO, source is mainly derived from the decomposition of organic matter in water
bodies. The k¢, is mainly affected by turbulence varying with streambed and discharge. In terms of time, the F,
from streams to atmosphere is warm and wet season > dry and cold season, night > day, flood period > non-flood
period. Spatially, the F, from streams to atmosphere shows a gradual decline from tropical zone to boreal-arctic
zone on global scale and from groundwater seepage area to downstream for specific stream. Until now, researches on
sources and diffusion processes of CO, in headwater streams are gradually increasing, but some aspects should be
given more attention, for example, the estimation of contribution rates of various internal and external sources of
CO, in streams, the control of geographical elements on external carbon input process from terrestrial ecosystems to
the streams, the estimation model of F, at turbulent streams, and k¢, and diffusion process of CO, in the

mountain stream.

Key words: headwater stream; groundwater; turbulence; CO, diffusion; carbon cycle



