55 34 355 15 1) 2o & E2 Eiid Vol.34,No.15
2014 4F- 8 H ACTA ECOLOGICA SINICA Aug.,2014

DOI: 10.5846/stxb201212051750

R HERE B, T, SR BB MR B = IR A A R S R I R ARHIE. A2 22, 2014 ,34(15) 14400-4411.
Li Y, Kang X M, Hao Y B, Ding K, Wang Y F, Cui X Y, Mei X R.Carbon,water and heat fluxes of a reed ( Phragmites australis) wetland in the Yellow
River Delta, China.Acta Ecologica Sinica,2014,34(15) :4400-4411.

BN ZAMNAFEMES R R KRB SRE

1 2 1,2 =z =1, % 1 1 L 1 3
F 2R RZEN,T RV ERG,ERT  BAR
(1. R AR B2 B, AL 100049 2. shIRAL B DRSS L5 100091
3. e AR AR A PR 5 T HE A BRI, A5 100081)

FEEE L ) FH 108 3 A S X BT = A A 25V 2 A8 R G A T 1 3% SR P A A B ORI, X6 2000—2010 454 K 7 4 35 1 b 119 14 2
BRGUACHE (NEE) JEHGE B (Hs) A HGE & (LE) 8RBT T 00T, 45 3RW 78 B R [ #3518k NEE B Z5fL AR
FIRPIA CO, M=, 433 BUAE 1100 F1 1600 Ze 47, FHoARF aSRAE A7 0] H B0 1 Bl AS 3 1 B AIR . CO, MY H iR R (E
FEWIA A K 2 B I RIA AR TR], 2050 BLAE 2009 457 A (-0.30 mg CO, m™s™") 12010 45 6 A (-0.37 mg CO, m™s™ ),
CO, HEM ) H e RAEPIAE K I EAE 9 A, 23514 0.19 F10.25 mg CO, m™2s™", Hs F1 LE 1) H 32535 9 ey M (e 45 ) 2
TERFRTE , A KA S REREETHFE EZLOEM Oy 2, HAE R L, #Gl R NEE A R E M RAMERR, mENRE
b PR R A K F A I W BRTE T RE , 2009 AEAE K A A R S H R B E 354.63 g CO,/m’, [RI B3I 9% [R] Bk 159.24 ¢ €O,/
m’ i CO, Ui M -195.39 g CO,/m’, 2009 ERAERK AR RGE BWIRA =11 (6PP) }-651.13 ¢ CO,/m”, AL RG]
(Re) 4 455.74 g CO,/m’ , R R AIRIL , BRI R DCEARBERSS (PAR) 520 NEE 19 H 375 (R® =0.46—0. 84) , fif
NEE [WZE77 sh7s 2252 L HORE 1520, BEK R PAR BISEIHIKZ.

SEBRIA) 2SN b 5 30 PR OG5 Bl A Bl A A VR G A B K

Carbon, water and heat fluxes of a reed ( Phragmites australis) wetland in the

Yellow River Delta, China

LI Yu', KANG Xiaoming'**>, HAO Yanbin"*, DING Kai', WANG Yanfen', CUI Xiaoyong', MEI Xurong®
1 College of Life Sciences, University of Chinese Academy of Sciences, Beijing 100049, China

2 Institute of Wetland Research, Chinese Academy of Forestry, Beijing 100091, China

3 Institute of Environment and Sustainable Development in Agriculture, Beijing 100081, China

Abstract: Wetlands are regarded as one of the largest ‘ unknowns’ regarding future carbon ( C) dynamics and greenhouse
gas fluxes in the context of global change and climate policy-making. To understand the dynamics of carbon cycling of
wetland ecosystem, we used an eddy covariance technique to measure the net ecosystem carbon dioxide ( CO,) exchange
( NEE , positive or negative values of NEE represent net losses or gains of C, respectively, for the ecosystem), sensible
heat flux ( Hs) and latent heat flux (LE) between vegetation and the atmosphere at a reed wetland ecosystem in the Yellow
River Delta during the periods of two growing seasons in 2009 and 2010. The total amount of rainfall in 2009 (571.4 mm)
was higher than the annual average (551 mm). In contrast, precipitation in 2010 (523.5 mm) was significantly lower than
average. The results from 2-year eddy tower observations showed that there was a dual peak in diurnal pattern of NEE fluxes
for the reed wetland, which occurred at about 11:00 and 1600, respectively. There were two different temporal patterns for

the maximum diurnal uptake values of CO, in 2 years. The maximum diurnal uptake values of CO, were —0.30 mg CO, m™
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s”'(July, 2009) and —-0.37 mg CO, m~s™'(June, 2010) , respectively. The maximum diurnal emitting values of CO, were
0.19 and 0.25 mg CO, m>s™", respectively, and both occurred in September for 2 years. The diurnal patterns of Hs and LE
were both single peaks, and their peak values both occurred at noon. The maximum latent heat flux was higher than the
sensible heat flux, and the latent heat flux was the primary consumption component for net radiation during both two years.
In diurnal scale, the heat fluxes were strongly negatively correlated to NEE fluxes (R*=0.5, P<0.0001). On the seasonal
scale, the reed wetland was a strong C sink during the growing season. In 2009, the wetland ecosystem fixed 354.63 g CO,
m~” in daytime of the whole growing season, and meanwhile it released 159.24 g CO,/m” in nighttime. Approximate 651.13
g CO,/m’ was fixed by gross primary production ( GPP) , and 455.74 g CO,/m’ were released as ecosystem respiration
(R,), which resulted in a strong sink of atmospheric CO, with —195.39 ¢ CO,/m’ sequestered in 2009 growing season
based on the observed data. Path analysis results showed that the fluctuation of diurnal NEE fluxes was closely related to the
photosynthetic active radiation (PAR) (R*=0.46-0.84) , However, soil temperature had the greatest effect on seasonal
dynamics of ecosystem CO, exchange during the growing seasons at the study site, higher than the contributions of the other
environmental factors such as precipitation and PAR. Our results strongly suggested that the combination of temperature,
precipitation and PAR, as well as phonological stage of vegetation, control the C dynamics of reed wetland ecosystem.

Therefore, an accurate representation of these parameters is extremely valuable for developing accurate and predictive

wetland C cycle models and for the success of forecasting carbon budgets of reed wetlands.

Key Words: reed wetland ; eddy covariance; carbon flux; sensible heat flux; latent heat flux; precipitation
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