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Abstract: By using eddy covariance technique this paper measured the net ecosystem CO, ex—
change ( NEE) in a reed ( Phragmites australis) wetland in the Yellow River Delta of China during
the growth season of 2011 and investigated the variation patterns of the NEE and related affecting
factors. The average diurnal variation of the NEE in different months showed a U-type curve with
the maximum net CO, uptake rate and release rate being ( 0.44+0.03) and (0.16+0.01) mg CO,
*m” *s™" respectively. The NEE ecosystem respiration ( R.,) and gross primary productivity
( GPP) were all higher in vigorous growth season ( from July to September) and lower in early
growth season ( from May to June) and late growth season ( from October to November) . Both R_,
and NEE reached their maximum values in August while GPP reached its peak value in July. Dur—
ing the growth season the ecosystem CO, exchange was mainly dominated by photosynthetic active
radiation ( PAR)
hyperbolic relationship between the daytime NEE and PAR. The nighttime ecosystem respiration
(R

soil temperature ( T.) and soil water content ( SWC) . There was a rectangular

was exponentially correlated with the T, at 5 em depth and the temperature sensitivity of
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the ecosystem respiration ( Q,,) was 2.30. SWC and T, were the main factors affecting the R, .
During the entire growth season the reed wetland ecosystem in the Yellow River delta was an obvi—
ous carbon sink with the total net carbon sequestration being 780.95 g CO, * m™.
Key words: net ecosystem CO,exchange; gross primary productivity; ecosystem respiration; reed
wetland; Yellow River Delta.
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Fig.1 Relationship between friction velocity and nighttime net

ecosystem CO, exchange ( NEE,) during the growing season.
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Fig.3 Diurnal variation of net ecosystem CO, exchange in a

reed wetland during the growing season in 2011 ( mean+SE) .
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Fig.4 Variations in the ecosystem gross primary production
( GPP)  ecosystem respiration ( R,.,) and net ecosystem CO,

exchange ( NEE) in a reed wetland during the growing season in
2011.

9 NEE.GPP R, .
GPP 2022.77 g CO, * m™
R 1241.82 ¢ CO, * m™
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Table 1 Comparison of analog parameters between day—

time net ecosystem CO, exchange and photosynthetic active
radiation using a Michaelis-Menten model in a reed wetland
ecosystem during the growing season in 2011

RZ

Month A a R,

(mg CO, »  (mgCO, » (mg CO, *

m2 e s pmol ™ pho) m2 e s
5 0.60 0.0027 0.33 0.45
6 1.06 0.0081 0.65 0.47
7 0.94 0.0025 0.31 0.62
8 0.83 0.0021 0.23 0.60
9 0.37 0.0013 0.12 0.43
10 0.29 0.0018 0.16 0.30
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Fig.5 Simulated curves of relationship between daytime NEE and PAR in a reed wetland during the growing season in 2011.
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Table 2  Correlation coefficients of nighttime ecosystem
respiration with soil temperature

Soil temperature ( “C)

Month 5 cm 10 cm 20 cm 30 cm
5 0.53%* 0.54**  0.51** 0.47**
6 0.23** 0.11%*  0.12%*  0.42*7
7 0.24%* 0.23**  0.20** 0.19**
8 0.44%* 0.39%*  0.32**  0.09
9 0.36**  0.34**  0.31** 0.23**
10 0.39%*  0.40**  0.41**  0.08
0.66** 0.65** 0.60** 0.58**
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Table 3 Relationships between nighttime ecosystem respi—
y) and soil temperature (7, x) at 5 cm

s

(R

eco n

depth under different ranges of volumetric soil moisture in a
reed wetland during the growing season

Reco n=T n R? P Q1o
Volumetric soil
moisture ( %)
<40 y=0.01320- 0728« 904 0.34 <0.001  2.07
40 ~50 y=0.0150e% %15 653 0.63 <0.001  2.26
=50 y=0.0119¢° 0810 608 0.28 <0.001  2.24

* % P <0.01



2420 24
04 028 -
024 b 3=—0.003x*+0.0235x—0.4281
~ 03 ¢ R=0.10, P<0.01
S y=0.01186"* < ° 0207
g & 02 0,230, R'=0.44 e o6l
M§ ." °
Ko D
g S o1 . 0.12 s
g i
& é 0.08 | %m
0 * Iiaﬁ' =
0.04 | i *
v 4
01 , , , . . . , , , , , .
5 10 15 20 25 30 35 30 35 40 45 50 55 60
+BHAE Soil temperature (C) AR S KR Volumetric soil moisture (%)
6 5 cm 20 cm

Fig. 6 Relationship between nighttime ecosystem respiration ( R, ,) and soil temperature at 5 em depth volumetric soil moisture

(SWC) at 20 cm depth in a reed wetland during the growing season in 2011.
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Table 4 Comparison of net ecosystem CO, exchange ( NEE) in different wetland vegetations during the growing season
Cco,
Location Main vegetation type NEE (g CO, * m™2) Observation time Reference
-310. 00 13
Yangtze Estuary China Reed wetland Growing season
-230.16 2005-65—09 9
Qinghai-Tibetan Plateau China Alpine wetland
-268. 00 2006-05—10 26
Sanjiangyuan Region China Elymus nutans pasture
-511.79 05—09 28
Northern Shore of Qinghai Lake China Alpine meadow grassland
-1437.00 2005-65—10 25
Pangjin  China Reed wetland
-645.33 2004-05—10 24
Alberta Canada Picea and Larix fen
-1194.60 2005-05—10 8
Ottawa River Valley Canada Cattail marsh
-780.95 2011-05—10
Yellow River Delta China Reed wetland This study

- Absorption.
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