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Multi-temporal scale analysis of impacts of extreme high temperature on net carbon uptake
in subtropical coniferous plantation. ZHANG Mi'"" WEN Xue4a® ZHANG Lei-ming" WANG
Hui-min> GUO Yi-wen® YU Gui=ui’ ( 'Yale-NUIST Center on Atmospheric Environment Interna—
tional Joint Laboratory on Climate and Environment Change ( ILCEC)  Nanjing University of Infor—
mation Science & Technology Nanjing 210044  China;, *Key Laboratory of Ecosystem Network
Observation and Modeling Institute of Geographic Sciences and Natural Resources Research Chinese
Academy of Sciences Beijing 100101  China, *Wugong Meteorological Service Wugong 712200
Shaanxi China) .

Abstract: Extreme high temperature is one of important extreme weathers that impact forest ecosys—
tem carbon cycle. In this study applying CO, flux and routine meteorological data measured during
2003-2012 we examined the impacts of extreme high temperature and extreme high temperature
event on net carbon uptake of subtropical coniferous plantation in Qianyanzhou. Combining with
wavelet analysis we analyzed environmental controls on net carbon uptake at different temporal
scales when the extreme high temperature and extreme high temperature event happened. The
results showed that mean daily cumulative NEE decreased by 51% in the days with daily maximum
air temperature range between 35 °C and 40 °C  compared with that in the days with the range
between 30 °C and 34 °C. The effects of the extreme high temperature and extreme high temperature
event on monthly NEE and annual NEE related to the strength and duration of extreme high tempe—
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rature event. In 2003 when strong extreme high temperature event happened the sum of monthly
cumulative NEE in July and August was only —11.64 ¢ C * m™> + (2 month) ~'. The value
decreased by 90% compared with multi-year average value. At the same time the relative variation
of annual NEE reached —6.7%. In July and August when the extreme high temperature and
extreme high temperature event occurred air temperature ( T,) and vapor press deficit ( VPD)
were the dominant controller for the daily variation of NEE. The coherency between NEE & T, and
NEE & VPD was 0.97 and 0.95 respectively. At 8— 16— and 32-day periods 7, VPD soil
water content at 5 cm depth ( SWC) and precipitation ( P) controlled NEE. The coherency
between NEE & SWC and NEE & P was higher than 0.8 at monthly scale. The results indicated that
atmospheric water deficit impacted NEE at short temporal scale when the exireme high temperature
and extreme high temperature event occurred both of atmospheric water deficit and soil drought
stress impacted NEE at long temporal scales in this ecosystem.

Key words: extreme high temperature; subtropical coniferous plantation; net ecosystem exchange
of carbon dioxide; environmental factor; wavelet analysis.
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Fig.1 Wavelet power spectrum ( [) and global wavelet spectrum ( II) of air temperature ( T, a) vapor press deficit ( VPD b)

20 cm depth soil water content (SWC c¢) and precipitation ( P d) in subtropical coniferous plantation in Qianyanzhou from 2003 to
2008.
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Fig.2 Monthly variations of mean air temperature ( T,) vapor pressure deficit ( VPD) 20 c¢m depth soil water content ( SWC)  and
precipitation ( P) in subtropical coniferous plantation in Qianyanzhou from 2003 to 2012.
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