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Carbon Dioxide and Air-Sea CO, Flux in Coral Reef
Hiroyuki FunMura, Tamotsu OoMORI, Yukio KiTADA, Tsukasa MAEHIRA

Abstract: In order to obtain long termm CO, monitoring data in coral reef, studies on the methods

of pCO, measurement in seawater (pCO...,) and air-sea CO. flux estimate have been carried out;

1) Conventional pCOs... estimation by pH-alkalinity method is well correlated (R* = 0.962) with
the pCO.s.. measurements by NDIR method, and is applicable to the long term monitoring of
pCOss.. in coral reef.

2) Air-sea CO; flux measured by "chamber method” is largely dependent on the difference in
pCO; between air and seawater, and wind velocity. Gas exchange coefficient values obtained
in this study are in good agreement with those of previously reported values.

3) Preliminary long term monitoring of pCOu... and air-sea CO; flux in coral reef has been car-
ried out for 6 months by pH-alkalinity method; daily, monthly and seasonal variations of
pCOsse. in coral reef are clearly seen. Rather low pCO.... values are seen typically in daytime
of low tide hours, and high pCO.... values are seen at nighttime with low tide, respectively
throughout the monitoring period. Air-sea CO, flux is largely dependent on the daily
pCOss.. variation and on the wind velocity.

4) Monthly balance of CO, budget demonstrates that evasion of CO; from sea to air is seen dur-
ing summer season, which is caused by relatively high pCO...., high water temperature and

temporally strong winds, while invasion of CO, from air to sea is seen in spring.
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Fig. 1. Measurement system for air-sea CO, flux.
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Fig. 2. An example of measurement of CO; flux by
chamber method.
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Fig. 3. pCO:... values measured by pH-alkalinity
method versus NDIR method.
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Table 1 Data for air-sea CO, flux and gas exchange coefficient

-2 FCOuhamver  PCO20a  pCOuair K, Wind  Gas exchange
Date Time speed  coefficient(k,)
($™ (umolm~h™Y) (ppmv) (ppmv) (molkg 'atm™) (ms™") (ms™")

1999.1231 14:05 —513%x107° —413 147.7 375.4 0.02999 6.8 1.68Xx10°°
14:20 —875x107° —693 152.0 376.0 0.02998 6.8 287x107°

14:35 —726X10°° —574 152.2 374.8 0.02997 6.8 2.39x10°°

14:50 —110x10"* —869 152.3 374.6 0.02995 6.8 3.62x10°°

15:05 —1.14x10"* —917 148.1 375.5 0.02991 7.0 3.75%X10°°

15:20 —1.18x10"* —912 156.5 374.1 0.02993 7.0 3.89x107°

15:35 —157x107" —1217 157.1 374.3 0.02994 7.0 520x10°°

15:50 —1.04%x10"* —804 157.2 373.8 0.02994 7.0 344%x10°°

2000.1.4 11:35 —934x107° —740 156.3 3717.3 0.03086 4.3 3.01x10°°
11:50 —7.80x10"° —606 160.3 377.0 0.03075 4.3 252x107°

12:05 —9.74x10°° —752 160.9 376.6 0.03066 45 3.16x10°°

12:20 —9.04%x107° —727 152.2 376.8 0.03059 3.9 2.94x10°°

12:35 —955%x107° — 781 147.7 376.6 0.03054 4.0 3.11x10°°

12:50 —136x10"* —1147 140.2 376.6 0.03048 3.8 44210 °

13:05 —143x107* —1241 132.6 376.5 0.03041 3.5 465X10°°

13:20 —1.10x107* —-994 123.0 376.2 0.03035 3.7 359%107°

13:35 —1.09%x10°* —1001 119.1 376.0 0.03025 4.3 3.58X%x10°°

2000.1.7 7:30 —430x10"° —25 224.7 384.8 0.03099 2.6 1.39x10°°
8:00 —591x107° —30 2441 385.0 0.03102 34 1.92x10°°

8:20 —467x10°° —23 249.9 384.2 0.03110 3.0 1.51x107°

8:36 —255x10° —12 255.3 383.8 0.03118 2.6 8.20%x1077

8:50 —397x10°° —18 254.4 3834 0.03126 3.1 1.27%10°°
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11:00 —4.30x107° —253 218.2 0.03125 4.6 1.38%x10°°
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Fig. 6. Frequency histogram of air-sea CO; flux
values.
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Fig. 7. Monthly budget of air-sea CO, flux.
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