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Partial pressure of CO, and CO, outgassing fluxes of Sancha River. QIAN Juan—tingl, wu Qi-xinl*, AN Yan-lingl,
HOU Yi-liang', HAN Gui-lin?, TU Cheng-long® (1.Key Laboratory of Karst Environment and Geohazard Prevention,
Guizhou University , Guiyang 550003, China; 2.School of Scientific Research, China University Geosciences (Beijing),
Beijing 100083, China; 3.State Key Laboratory of Environmental Geochemistry, Institute of Geochemistry, Chinese
Academy of Science, Guiyang 550002, China). China Environmental Science, 2017,37(6): 2263~2269

Abstract: In order to understand the distributions and influences of pc, ~in medium and small karstic rivers, the Sancha
River was investigated in February and August 2014. The temperature, EC, DO, pH and dissolved inorganic carbon (DIC)
of the river were measured and the partial pressure of CO, ( pc(, ) was calculated. The results showed that EC. pH. TDS
and DIC in dry season were higher than that in wet season. The pcq in the surface water ranged between 300 and
10000patm, with an average value of 3100patm. The p., values in the wet season were higher than that in dry season.
The analyses of supersaturated CO, and apparent oxygen utilization demonstrated that p., was controlled by the
carbonate system in the dry season. The in-situ aerobic respiration was one of the significantin fluencing factors in the wet
season, and the supersaturated CO, may attribute to the flushing of carbon dioxide from soils. The CO, emission flux from
Sancha River to atmosphere was estimated about 0.9~1.7x10°molC/a and 10.8~20.3MgC/(hm>-a). The water-to-air CO,
outgassing flux from Sanchahe River was higher than that from large rivers (i.e. Amazon River. Yangtze River) and lower
than that from streams (i.e. Houzhai River. Gaddtjarn River). The results indicated that the CO, emission fluxes from
surface water systems are influenced by the scale of rivers, and the contribution to the regional carbon cycling brought by
the medium and small river may be underestimated for a long time.

Key words: Sancha River; partial pressure of COx( pco, )i €O, outgassing fluxes
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N0,y =[0;]eq ~ [02] (5)
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Table 1 The pH. EC and TDS of the river water samples from Sancha River
5 HiliZK 3 FKH
) RAME A M ME A M
pH fH 8.02 8.59 8.21 7.08 7.88 7.40
EC(nS/cm) 337 840 527 352 569 447
TDS(mg/L) 248 379 379 267 428 318
DIC(mmol/L) 1.69 2.89 2.30 1.08 3.00 2.03
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Table2 The pcq, and CO, outgassing flux in rivers around the world
T - A 2CO T uatm) CO, B UM CO;, iﬁ%? ik
(km) (molC/a) [MgC/(hm™a)]

A ERR A - 2700 0.16~1.9x10" 2.6~16 [23]

Amazon 4360 4350 1.77x10" 8.3+2.4 (6]

Ottawa 1271 1200 1.3x10" 1.70 (71

KA B[ 5464 1100 £ 1.45x10"° 0.87 (8]
b 2214 2600 1.29~2.41x10" 8.3~15.6 [10]

KA1 6280 1000 2.5~5.5x10" 1.9~4.1 [39]

Yukon 3185 >1500 6.4x10" 7.5 [40]

ABR b/ i - 3000 0.17~1.3x10" 5.6~27.2 [23]

=T 325.6 3300 0.9~1.7x10° 10.8~20.3 EN I

N . gntario 311 4600 - 6.4~24.4 [41]
Vindeln 197 2700 - 14.6~64.11 [42]

JE 2 18.23 3160 1x10’ 147.6 [43]

Gaddtjarn |3 5.79 2300 0.37~4.9x10° 17.9~238.3 [44]

3 éﬁife dioxide emissions from inland waters [J]. Nature, 2013,503(7476):
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FEOTI peo, 727 BRILFRKI peo, 2K
B IR b R Ge s R R CO, R MFEAA
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WU FEP AT FH AL L3 CO, 5.

3.2 SAEOK-TA COy AT HH F R
10.8~20.3MgC/(hm*a),CO, FEREIRE 21 4 0.9~
1.7x10°molC/a, & K< CO, US55 BE 43 47 7T
SRR 601, /N BB YT 6 DX 3R PR AT B T A
ARAS 7, DRI s A [ RO VT S i e TS 5 s Al
AT .
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