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Forest soil respiration is an important component of ecosystem carbon cycle. Under the context of
global climate change extreme climate events present a high—rate tendency. How the change affects soil
respiration in the forest ecosystem has attracted more and more attention. In order to investigate the
response of soil respiration to strong rainfalls during different periods of the wet season we used SF-3000
automated soil flux system to monitor different components of soil respiration in a typical temperate forest
( spruceHirKorean pine forest) in Lesser Xing’ an Mountains northeast China. Environmental factors
were also measured simultaneously. The results showed that 1) soil respiration ( Rs) was influenced by
soil temperature and soil water content. The strong rainfalls altered the determining factors that control

Rs. Soil water content was stimulated greatly by strong rainfalls. During the early period of wet season
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Rs was merely disturbed by strong rainfalls whereas it decreased Rs during the wet season and increased

Rs after the wet season. 2) The influences of strong rainfalls on heterotrophic respiration/soil respiration

( Rh/Rs) varied during different periods of the wet season. Compared to autotrophic respiration ( Ra)

strong rainfalls greatly inhibited Rh. 3) The relationship between Rs and soil temperature at 5 cm depth

(T,) as well as soil water content at 5 ¢cm depth ( W5) could be better explained by an exponential

equation which contains soil moisture parameter c. Strong rainfalls had varying effects on temperature

sensitivities of Rs ( Q,,) during different periods of the wet season. The soil moisture sensitivity of Rs was

decreased after rainfall. The moisture sensitivities ( ¢) during different periods of the wet season were

characterized as follow: wet season < early wet season < after the wet season.
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Tab.1 Basic information of strong rainfalls in 2013
Date Duration/ Precipitation/ Rainfall intensity/
Start time min mm (mmeh~")
2013—07—14 14:44 207 33.2 9.6
2013—08—02 14:45 70 26.6 22.8
2013—08—07 15:11 124 70.9 34.3
2013—09—20 21:00 60 25.7 25.7
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Tab.2 Exponential relationship between soil respiration rate ( Rs) and soil temperature at 5 cm depth ( T5) before and after
each of the strong rainfalls ( Rs = Roebrs)
Parameters
Temperature
Rainfall event Rainfall process R, b R p sensitivity ( Q10)
07—13T14:44—07—14T14: 44 Before rainfall 2.22 0.04 0.63 <0.001 1. 46
07—14T19: 17—07—15T19: 17 After rainfall 1.05 0.09 0. 80 <0.001 2.53
08—01T14:45—08—02T14: 45 Before rainfall 2.16 0.05 0. 86 <0.001 1. 58
08—02T15: 55—08—03T15: 55 After rainfall 1.27 0. 06 0.85 <0.001 1.79
08—06T15: 11—08—07T15: 11 Before rainfall 1. 88 0.05 0.79 <0.001 1. 64
08—07T17: 19—08—08T17: 19 After rainfall 2.16 0.01 0.03 0.41 1.12
09—19T21: 00—09—20T21: 00 Before rainfall 1.82 0.04 0.50 <0.001 1.42
09—20T22: 00—09—21T22: 00 After rainfall 2.35 0.02 0.71 <0.001 1.22
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Tab.3 Exponential relationship between soil respiration ( Rs) rate and soil temperature at 5 cm depth ( 7) as well as soil water
content at 5 cm depth ( W) before and after each of the strong rainfalls ( Rs = ae[’Tscws)
Parameters
- . Qo
Rainfall event Rainfall process a b ¢ R? P
07—13T14:44—07—14T14: 44 Before rainfall 1.23 0.04 5.44 0. 68 <0.001 1.47
07—-14T19: 17—07—-15T19: 17 After rainfall 1.94 0. 08 0.38 0.85 <0.001 2.32
08—01T14:45—08—-02T14: 45 Before rainfall 3.03 0.05 0.36 0. 88 <0.001 1.58
08—02T15: 55—08—03T15: 55 After rainfall 4.24 0.03 0.23 0. 89 <0.001 1.42
08—06T15: 11—08—07T15: 11 Before rainfall 5.45 0.05 0.05 0.84 <0.001 1. 66
08—07T17: 19—08—-08T17: 19 After rainfall 28.90 0.01 0.03 0.78 <0. 001 1. 12
09—19T21: 00—09—20T21: 00 Before rainfall 1.01 0.04 6.55 0.56 <0.001 1.44
09—20T22: 00—09—21T22: 00 After rainfall 1.71 0.02 2.07 0.74 <0.001 1.22
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