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Abstract: Alpine meadow is widely distributed on the Tibetan Plateau. The studies on the green—
house gases ( GHGs) flux in the alpine meadow are mostly carried out during growing season but
scarcely quantified during non-growing season. By using static chamber technique and gas chro—
matography this paper studied the characteristics of CO, CH, and N,O fluxes in this alpine
CH, and N,O were 89. 33
mgem”>+h”" -11.35 pg*m”> *h” and 8.02 ug*m~” *h™" and the cumulative fluxes
were 280.01 g *m™ -124.74 mg * m™> and 39.51 mg * m™ this

alpine meadow was performed as the sources of CO, and N,O and the sink of CH, during non-

meadow during non-growing season. The mean fluxes of CO,

respectively. Therefore

growing season. The cumulative CH, CO, and N, O fluxes during non—growing season contributed
13.33% 53.47% and 62. 67% of the total in a whole year. During freeze-thawing period
(April 2012)
non-growing season
25.8% and 20. 8%

tive correlations with air temperature soil temperature at the depths of 5 em and 10 em  and soil

cumulative CH, flux was smaller only contributing 4. 5% of the total during

whereas the cumulative CO, and N,O fluxes were larger contributing

respectively. The CO, flux during non—growing season had significant posi—
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moisture at depth 5 em. Our results showed that though the cumulative CH, flux during freeze—
thawing period only occupied a smaller part of that during non-growing season the cumulative
CH, and N, O fluxes during non-growing season contributed more than 50% of the total in a whole
year which should not be neglected in the estimation of the GHGs fluxes and their global war—
ming potential in the alpine meadow on the Tibetan Plateau.

Key words: Tibetan Plateau; alpine meadow; greenhouse gases flux; non-growing season; tha—
wing period.
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Table 1 Characteristics of the alpine meadow soil
pH
(cm) (g*em™) (g-kg™') (g-kg™') (g-kg™') (g-kg™)  (mgekg') (mgekg)
0-10 7.5 0.9 67.4 7.8 0.8 14.5 5.7 234.7
10-20 8.0 1.2 42.8 5.9 0.6 9.6 3.2 100.7
20-40 8.4 1.2 33.0 3.7 0.4 7.4 2.2 84.7
40-60 8.6 - 23.6 1.9 0.3 3.7 0.2 61.5
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Fig.1 Air temperature and soil temperature at the depth of 5 cm (a) precipitation and soil moisture at the depth of 5 cm

('b) in the alpine meadow on Tibetan Plateau
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Table 2  Correlation between main environmental factors
and greenhouse gases

2011—2012
5 em 10 em 5 em 10 em
€0, 0.58" 0.69** 0.63" 0.85** 0.45
CH, 0.26 0.39 0.33 0.60" 0.43
N,0 0.42 0.38 0.30 0.66* * 0.39
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Fig.2 Seasonal variation of greenhouse gases fluxes in the alpine meadow ecosystem during the experiment period
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Fig.4 Percentage of cumulative fluxes of greenhouse gases
of thawing period in non-growing season

Fig.3 Percentage of cumulative fluxes of greenhouse gases
in growing season and non-growing season respectively
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Table 3 Cumulative fluxes of greenhouse gases of different 53.47%
periods during the experiment period with the relative pro— CH
portions as percentage ° 4
Co, CH, N,0
(g+m?) (mgm?) (mg*m?) . 3) N,0
2316.75(86.80%) 108.53(46.53%) 23.53(37.33%) 23.53 mg * m” 37 339
280.01(10.45%) 119.41(51.19%) 32.72(51.90%)
N,O ( ) 32. 72

72.24(2.71%) 5.33(2.28%) 6.79(10.77%)

mg * m™ 51.90%
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