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Fig.1 Daily average maximum and minimum air temperature, daily average sum of precipitation of 1999—2006 in Abies fabri forest
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Fig2 The soil CO2 emissions from the Abies fabri forest

soil under different climate scenarios
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Fig.3 The soil N20O emissions from the Abies fabri forest
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soil under different climate scenarios
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Effects of climate change on soil greenhouse gas emissions
in subalpine dark coniferous forest

1,2 1,2 . :1,2 1%
LU Xuyang ™, HUO Changfu -, FAN Jihui*°, CHENG Genwei
1. Institute of Mountain Hazards & Environment, CAS, Chengdu 610041, China;

2. Key Laboratory of Mountain Environment Evolvement and Regulation, Institute of Mountain Hazards & Environment, CAS, Chengdu 610041, China

Abstract: The biogeochemical Forest-DNDC model was used to derive estimates of the effects of climate change on soil greenhouse
gas emissions in the subalpine dark coniferous forest ecosystem of Gongga Mountain. The subalpine dark coniferous forest is middle
age Abies fabri forest which is located 3 000 m altitude on the eastern slope of Gongga Mountain. Daily average maximum and
minimum air temperature, daily average sum of precipitation which calculated from 8-year dataset each today’s climate from 1999 to
2006 were assumed as the base scenario. The following were designed as 8 different climate change scenarios: 2 ‘C increase (7+) and
decrease (7-) in daily air temperature; 20% increase (P+) and decrease (P-) in daily precipitation; 2 C increase in temperature and
20% increase in precipitation (7+P+); 2 ‘C decrease in temperature and 20% decrease in precipitation (7-P-); 2 “C increase in tem-
perature and 20% decrease in precipitation (7+P-); 2 “C decrease in temperature and 20% increase in precipitation (7-P+). The simu-
lated results showed that soil CO, emissions were relatively sensitive to changes in temperature (7), while N,O emissions were more
sensitive to precipitation (P) changes and NO emissions were found to be sensitive to both temperature and precipitation changes
within the ranges of observed climate variability. The largest positive and negative responses of soil CO, emissions to climate change
occurred under 7+P+ scenario (36.08% higher than that of the base scenario) and 7-P+ scenario (36.89% lower than that of the base
scenario). Soil N,O emissions increased under elevated daily precipitation and decreased under reduced daily precipitation. Increase
in both air temperature and precipitation resulted in a greater magnitude of soil NO emissions than the individual increase in either
air temperature or precipitation alone. And decrease in both air temperature and precipitation resulted in a lower magnitude of soil
NO emissions than the individual decrease in either air temperature or precipitation alone.

Key words: Gongga Mountain; Abies fabri; Soil respiration; Forest-DNDC; Climate change
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