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Abstract: The oceanic carbon pool and terrestrial carbon pool are connected by rivers. Carbon dioxide (CO,) evasion from
rivers to the atmosphere represents a substantial flux in the global carbon cycle. The CO, efflux (#CO,) and CO, partial
pressure-( pCO, ) in large rivers have been widely evaluated. Most studies concerning CO, emission from the Yellow River, a
typical river containing high sediment concentrations, focused on the lower reach and its estuary, but less is known about its
upper and middle reaches. In this study, a river cross-section at the Toudaoguai Gauging Station in Inner Mongolia, the

dividing point between the upper and middle reaches of the Yellow River was chosen as a study site. Evasion of CO, was
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measured four times each year using Li- 7000 static chamber method from 2013 to 2015 at four sampling points in a river
cross-section. The spatial and temporal variations of FCO, were analyzed. The relevant hydrological indexes, including water
temperature , pH, and wind velocity as well as current velocity were measured at the four sampling points. The hydrochemical
indicators, including ALK and DOC in water samples, were analyzed in the laboratory and pCO, was estimated. The
possible influential factors of FCO, were further discussed using correlation analysis. The CO, evasion from the river cross-
section ranged from 14 to 186 mol m™ a™' and its average was 84 mol m™ a™'. The pCO, in the Yellow River at:the
Toudaoguai Gauging Station was within the range of 467—2101 patm and the average value was 995 paim. The
concentration of DOC ranged from 2 to 13 mg/L. The FCO, exhibited obvious seasonal variations, with the maximum FCO,
of 456 mmol m™> d™" occurring in summer and the minimum of 33 mmol m > d™" occurring in winter. The ECO, values were
markedly different at sampling points, with the maximum value of 392 mmol m™ d™' at S4 near the right bank, similar
values at S2 and S3 in the middle of the river section, and the minimum of 86 mmol m™> d® at S1/near the left bank. The
analysis of factors influencing FCO, indicated that FCO, was positively correlated with current. velocity and pCO,, and
negatively correlated with pH. There was no obvious correlation between FCO, and wind/ speed. Results also showed that
current velocity contributed more to FCO, than to pCO, in the river cross-section. In_this study, evasion of CO, from the
Toudaoguai cross-section was determined on a relatively fine scale. The results suggested that a distinct spatial variation in
FCO, exists even at the level of river cross-section, with the maximum FCO, found at'the point with the highest current
velocity. Thus, typical sampling points in a river cross-section should be ¢hosen for FCO, measurement. The study provided
a scientific reference for both FCO, evaluation in the upper and middle.reaches of the Yellow River and FCO, sampling in a

river cross-section.

Key Words: evasion of carbon dioxide; spatial-temporal variation; influencing factor; Toudaoguai Gauging Station of the

Yellow River
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Fig.1 The position of the river cross-section
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. Y Y . . Fig.3 The schematic of Li-7000 static chamber method
Fig.2 The sampling points of the river cross-section
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AL L R 8.01—8.45 KAt o e DU B[] XU KBB4 R 1—2 m/s  XAE 2014 4F 12 H K Femrik 3 6.3
m/s, WFFEWTIA 7K IR DOC W EETE 2.7—13 mg/ L, HORWE T 8 ZF0, 43 A IR FNSME . N UR 2245 KA
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Table 1 Data list of FCO, and relative influencing factors at the river cross-section

ERATh ok co, FCO
QG H Mk Wz {ﬁnﬁfflidﬁ& Cament Patinl pressre Casbon did
H 181 Date Water P Wind velocity/  Alkalinity/ ° ¢ artial pressure - Larbon dioxide
organic carbon/ velocity/ of carbon evasion/
temperature (m/s) ( pmol/L) L

(mg/L) (m/s) dioxide/ (patm)  (mmol m™2 d™1)
2013-07 25 8.01 1.3 3266 — 1.3 2101 510
2013-12 5 8.42 1.1 3553 — 0.5 695 99
2014-04 11 8.33 2.1 3517 5.4 0.8 898 152
2014-06 23 8.37 2.2 3308 7.5 0.5 946 401
2014-09 17 8.21 1.2 3320 6.0 1.5 1101 504
2014-12 0 8.32 6.3 4590 7.7 0.5 1150 59
2015-04 16 8.21 0.9 1903 7.1 0.8 644 145
2015-06 25 — — — 13.0 0.5 — —
2015-09 16 8.30 1.8 3300 5.5 1.2 957 150
2015-12 0 8.45 0.1 2673 2.7 0.2 467 39
—FIR AT
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Fig.4 The annual and seasonal variations of carbon dioxide efflux ( FCO,) at the river cross-section
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Fig.7 The fitting results of water temperature, pH, dissolved inorganic carbon, dissolved organic carbon vs partial pressure of carbon

dioxide at the river cross-section
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Fig.8 The results of current velocity and wind speed vs carbon dioxide efflux with linear fitting at the study river section
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