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Abstract: We analyzed the variation characteristics of the CO, flux net ecosystem CO, exchange ( NEE) CO, concen—
tration and the relationship with meteorological variables on the basis of the CO, flux data and meteorological data of the
southern subtropical evergreen broad-eaved forest flux observation station of Dinghu Mountain a typical forest vegetation
ecosystem in the Pearl River Delta. The research results were as follows: (1) The diurnal variation of CO, concentration
appeared to be in the form of “peak-valley”. Specifically the CO, concentration variation was nearly at its peak at night
or around sunrise. And the CO, concentration variation was nearly at its valley in the afternoon; Diurnal variation of CO,
flux generally appeared to be a “valley” curve approaching minimum value ( negative) around noon and reaching maxi-
mum ( positive) in the morning and at night. ( 2) The seasonal average of CO, flux could be shown as the following or—
der: spring> summer> winter> autumn. The order of the seasonal average of CO, concentration could be shown as the
following order: winter> spring> autumn> summer from which we could find that the non-growth season was higher than
the growth season in that it was related to the seasonal variation of CO, source/sink intensity caused by the seasonal vari—
ation of plant phenology. (3) In 2012 the average annual concentration of CO, in Dinghushan forest ecosystem was
664.7 mg * m”. The annual mean value of CO, flux was —0.079 mg * m” * s” and net ecosystem CO, exchange capacity
( NEE) was =611 g C *m™ * a”  which indicates that mixed confer-broadleaf forest at the Dinghu Mountain has strong
carbon sink function in rapid growth during recent years. (4) CO, flux and CO, concentration had a significantly negative
correlation with the temperature and the pressure difference of saturated water of which the correlation between CO,
concentration and the temperature was the highest and the second was the saturated vapor pressure difference which in—
dicates that the temperature and saturated vapor pressure difference are the key meteorological factors that affect CO, flux
and CO, concentration. We found that carbon sink function of Dinghu Mountain forest ecosystem had been enhanced in
recent years which could be influenced by human activities and climate change.
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Fig. 2 Time series of daily CO, flux (a) CO, storage capacity (b) CO, concentration ( c)

and net ecosystem CO, exchange ( d) at Dinghu Mountain Station
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Table 1 Maximum CO, flux of the mixed forest ecosystem in Dinghu Mountain
and other forests in China and other countries
F(
Country Climate type Vegetation type Date of observation Maximum EOZ jlux Literature source
(mgem®+s")
China 2012 -0.5~-0.68
(112°34°E 23°10°N) South subtropics  Coniferous and broaddeaved
mixed forest
China 2003-01-13—23 -0.5~-0.8 2006
(112°34°E 23°10°N) South subtropics  Coniferous and broaddeaved
mixed forest
Canada 1994-04-10—09-17 -0.8~-1.2 Black et al. 1996
(106°12°W 53°42°N) Temperate zone North poplar forest
China 2013 -0.29~-0.67 2004
(115°03°E 26°44°N) Subtropics Artificial coniferous forest
Canada 1993-08-24—09-08 -0.4~-0.5 Baldocchi & Vogel 1996
(104°69°W 53°92°N) Temperate zone Northern pine forest
America 1992-07-15—08-06 -0.7~-0.8 Baldocchi et al. 1996
(84°17°W 35°57°N) Temperate zone Deciduous broad—
leaved forest
Canada 1994-03-16— -0.4~-0.8 Michael et al. 1997
(98°29°W 55°52°N) Temperate zone Black spruce forest 1996-10-31

2

NEE

Table 2 Comparison of the annual mean NEE of the mixed forest ecosystem in Dinghu

Mountain and other forests in China and other countries

b NEE Ve

osthion Vegetation type (gCem”+a’) ear

Dinghu Mountain -611 2012( )
(112°34° E 23°10° N) Coniferous and broad-eaved mixed forest

Dinghu Mountain -563 2003( 2006)
(112°34" E 23°10° N) Coniferous and broadHeaved mixed forest

Qianyanzhou -645 2003( 2004)
(115°03° E 26°44° N) Artificial coniferous forest

Changbai Mountain -184 2003( 2004)
(128°06" E 42°24° N) Temperate broadHeaved pine forest

Central Oregon -320 1996( Anthoni et al. 1999)

(122°13° W 44°08° N) Pine forest in semi-arid area

Belgium -600 2003( Aubinet et al. 2001)
(79°56" W 48°19° N) Mixed forest

Canada -190 1996( Lee et al. 1999)
(79°56”° W 48°19° N) Deciduous mixed forest

o 18: 00 8:00 CO,
Co,
F \F NEE
co, co, 0 NEE R..

Co,
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Table 3 Correlation of CO, flux and concentration with meteorological factors

Index Element Spring Summer Autumn Winter Annual
F, T -0.068# -0.265* -0.115* -0.066# -0.002
RH 0.287* 0.230* -0.018 0.081# 0.135%

14 0.091# 0.133* 0.161* 0.185* 0.164*

VPD -0.257* -0.231* -0.012 -0.125* —-0.129*

F, T -0.048 -0.120* -0.059 -0.037 -0.030
RH 0.092# 0.120* -0.003 0.035 0.059

V 0.053 0.077 0.015 0.008 0.040

VPD -0.062# -0.116* -0.011 -0.071# -0.068#

CO, concentration T —-0.812* -0.699* —-0.458* -0.574* -0.907*
RH 0.751* 0.670* 0.371* 0.164* 0.127*

14 -0.518* -0.132* -0.139* 0.006 -0.054

VPD -0.757* -0.670* -0.475* -0.383* —0.545°*

NEE T -0.074# -0.279* -0.122%* -0.072# -0.009
RH 0.277* 0.242%* -0.018 0.086# 0.141*

1 0.096# 0.144* 0.156* 0.181* 0.165*

VPD -0.245* —0.242* -0.014 -0.135% -0.137*

1358 1 685 1230 1494 6767

Statistical sample

D% P<0.001 # P<0.05,
Note: * means P<0.001 # means P<0.05.

« ” mg e m? o (1
7:00—8:00 CO, ( Black et al. 1996) .
16: 00 ( Baldocchi & Vogel 1996) .
( Michael et al. 1997)
( 2011) CO, “ ” ( Baldocchi & Vogel 1996) 2003
( 2008) ¢ 7 ( 2006)
CO, ( 2004) .
o 7 2.4 CO,
CO, F. F, 4 o F,
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2012 F -0.5~-0.68 (0.007 mg * m= *s™) F
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Fig. 3 Diurnal composites daily F, F, NEE and CO, concentrations at

Dinghu Mountain Station during several typical month
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