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Abstract: Wetland can be a potential efficient sink to reduce global warming due to its higher pri-
mary productivity and lower carbon decomposition rate. While there has been a series progress on
the influence mechanism of ecosystem CO, exchange over China’ s wetlands a systematic meta—
analysis of data still needs to be improved. We compiled data of ecosystem CO, exchange of 21 typi—
cal wetland vegetation types in China from 29 papers and carried out an integrated analysis of air
temperature and precipitation effects on net ecosystem CO, exchange ( NEE) ecosystem respiration

(R..,) gross primary productivity ( GPP) the response of NEE to PAR and the response of R

to temperature. The results showed that there were significant responses ( P <0.05) of NEE ( R* =

50% R’ =57%) GPP (R =60% R>=50%) R, (R =44% R’ =50%) with increasing air
temperature and enhanced precipitation on the annual scale. On the growing season scale air tem—
perature accounted for 50% of the spatial variation of NEE 36% of GPP and 19% of R, respec—
tively. Both NEE ( R* =33%) and GPP ( R* =25%) were correlated positively with precipitation
(P <0.05) . However the relationship between R, and precipitation was not significant ( P >0.

05) . Across different Chinese wetlands both precipitation and temperature had no significant effect

eco day P > O' 05) . The

maximum photosynthesis rate ( A,,.) was remarkably correlated with precipitation ( P <0.01) but

on apparent quantum yield () or ecosystem respiration in the daytime ( R

%
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not with air temperature. Besides there was no significant correlation between basal respiration

( R.,) and precipitation ( P >0.05) . Precipitation was negatively correlated with temperature sensi—
tivity of R., (Q,, P <0.05). Furthermore temperature accounted for 35% and 46% of the vari—
ations in temperature sensitivity of R, ( Q,,) and basal respiration ( R, P <0.05) respectively.

Key words: air temperature; precipitation; Chinese wetlands;

ecosystem CO, exchange; light
response,; temperature response.
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Fig.1 Locations of ecosystem CO, exchange measurements of GPP

Chinese wetlands.

(R*=0.36 n=24 P<0.01)
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1 CO, ( Co, (NEE) ( GPP) (R..)
Table 1 Ecosystem CO, exchange ( net ecosystem CO, exchange (NEE) gross primary productivity ( GPP) ecosystem res—
piration (R,.) in different wetland ecosystems

NEE GPP R

eco

Wetland Site Latitude  Longitude Vegetation Measured Air  Precipitation (g C (gC- (gC+  Reference
type time temperature  ( mm) m’z-a’l)n’z-a’l)m%.ﬂfl)
(€)
52°56° 122°51° N N 2011 -4.30  452.00 -33.10  463.30  430.18 31
Marsh 2012 -29.63  335.16  305.53
wetland 48°10° 128°36 2007 0.68  630.00 486.60 26 32
2008 0.49  630.00 445.40
48°10 128°36” - 2007 0.44  630.00  549.02
2003 1.90  600.00 526.10 33
2004 546.27
47°35 133°31 N 2004 1563 251.20 -198.00  492.18  294.18 34
2005 1578 341.20  -96.00  479.84  383.84
2006 16.75  479.70  -47.00  377.65  330.65
37°37 101°19’ N 2005 -1.05  475.00 86.19  615.70  701.93 18
37°35 101°20° N N 2004 -1.50  493.50  101.10  575.70  676.80 35
2005 -1.00  475.20 44.00  682.90  726.40
2006 -0.80  562.40  173.20  631.00  808.80
33°56 102°52 N 2008 110 650.00 -47.10  589.80  542.70 7
2009 -79.70  672.10  592.40
32047 102°32 N 2003 0.80  700.00 137.39 36
2004 130.56
2005 127.98
30°30° 117°2 [-69. 2006 17.30  1458.00 1074.70 37
River wetland 2007 1127.00
46°52 123°47° N 2008 3.50  420.00 -41.40 38
Lake wetland 2009 -138.66
29°48° 112°34 . 2005 5 —2006 4 16.00  1200.00 7176 803.37  881.13 39
28°48° 116°12 N 2009 9 —2010 4 17.60  1500.00 -1717.70 25
40 N 2009 5 —2014 6 17.40  1501.25 1401.37
41°08 121°54 2005 8.30  631.00 -65.00 1256.80 1191.80 8
Coastal 2006 -230.00 1124.00  894.00 41
wetland 2007 -53.00  925.00  872.00
2011 1240 599.80 -163.38  583.75  420.38 42
37°467 118°59 N 2011 23.00  496.20 -237.40  585.70  348.30 13
2010 21.40 49470 -260.73  712.36  451.90 43
37°48° 119°10° NN 2012 20.93  525.53  -22.28  118.34 96.28 11
31031 121°57 2004 5 —2005 4 15.50  1143.70 -182.80  1245.80  1063.00 44
D:31°31" 121°57.64" . 2005 1570 1000.40 -925.42 45
M:31°31.014°121°58.3 -793.91
S:31°35.079°121°54.21 N N -859.64
26°2 119°38 2009 19.60  1346.00 nd nd  757.53 46
1033.00
592.00
22054 113°24 . 2005 3—12 21.90  1582.00 -722.73 47
47°35 133°31 2004 1.90  600.00 128.73 33
Artificial 32033 116°47° 2008 906.70  -300.05 48
wetland 30°30 117°2 2003 16.50  1050.00 -675.16 1598.54  923.40 49

(R*=0.25 n=26 P <0.01)
o,
R (P <0.01) 51% ~67%;
(P>0.05) ( 3). 21% ~62%( 2).
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2 NEE.GPP R,
Fig.2 Relationships between NEE GPP or R, and air temperature or precipitation in different wetland ecosystems on the annual
scale.

2 Co, (7) (PPT)

Table 2 Relationships of ecosystem CO, exchange component with air temperature ( 7) and precipitation ( PPT) in wetland
on the annual and growing scale

Co, F P R n

Time scale Ecosystem CO, Equation

exchange

NEE NEE = -10.6T -0.91PPT +470 10.96 <0.01 0.67 28
Annual GPP GPP =29.9T +0. 15PPT +538 6.70 <0.05 0.57 21
lime scale R, R, =3.4T +0.53PPT +287 6.70 <0.05 0.51 21

NEE NEE = -15.3T -0.8PPT +442 22.60 <0.01 0.62 30
Growing GPP GPP =28.6T +1.3PPT -371 10.24 <0.01 0.60 24
season scale R, R, =12.7T +0.24PPT +215 3.60 <0.05 0.21 32
2.2 NEE CO, *m™ 57",

NEE
PAR MiChaeliS_ a‘Amax Reco daylime ( P > 0' 05) ;
Menten (  3).PAR a Ry gy ime (P >0.
NEE 12% ~81% 05) A, ( 4):
_ 2

@ 0.002 ~0. 065 pmol CO, * pwmol ! y=0.06x - 18.76(n =19 R° =0.91 P <O.
PAR 4, 0.2 ~44.24 umol CO, * m~>  001)

s 'R 0.29 ~6.82 wmol

eco day time
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3 N NEE.GPP. R,
Fig.3 Relationships between NEE GPP or R

season scale.

and air temperature or precipitation in different wetlands ecosystems on the growing

eco

3 NEE (PAR) (1
Table 3 Parameters of the rectangular hyperbolic response of NEE to photosythetically active radiation ( PAR) as described
in Eq. (1) during the growing season in different wetland ecosystems

R? n
Wetland Site Measured Apparent quantum  Maximum Reference
type time yield photosynthesis ecosystem
( pmol CO, rate respiration
wmol ~! PAR) ( pumol CO, in daytime
m=2 s ( pmol CO, *
m2+s7)
2010 0.002 6.64 3.62 0.25 727 31
Marsh wetland 2011 0.002 10.51 3.30 0.45 1690
2012 0.002 10.87 2.10 0.37 956
2004 0.002 0.50 2.73 0.44 2375 34
2005 0.002 0.33 2.05 0.13 2363
2006 0.002 0.20 1.82 0.12 3152
2008 0.023 6.59 2.05 0.32 1062 7
2009
2005 0.008 4.26 1.69 0.51 39
Lake wetland
2005 0.065 19.89 nd 0.70 55 8
Coastal wetland 2011 0.070 15.45 6.82 0.48 42
2011 0.003 14.24 3.78 0.38 3225 13
2010 0.055 8.18 3.18 0.73 90 43
2012 0.004 2.25 0.29 0.35 4051 11
0.024 44.24 0.64 720 45
2005 0.020 39.03 0.61 720
0.017 36.68 0.54 1200

nd: No measure.
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4 Michaelis-Menten oA R

max eco day

of Michaelis-Menten with air temperature and precipitation during

~

Fig.4 Relationships between analog parameters o A, and R

max eco day

growing seasons in different wetland ecosystems.

5 N (L)IU ‘Rre[

Fig.5S Effects of air temperature and precipitation on (), and R across different wetland ecosystems.
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4 R.co nignt = R, exp(bT) R, ;b (Qw)
Table 4 Regression coefficients R, b of the equation R, . =R, exp(bT) and temperature sensitivity of ecosystem respi—
ration ( Q,,) in different wetland ecosystems
R b Qo R? n
Wetland type Site Measured time Reference
2010 4.10 31
Marsh wetland 2011 3.10
2012 4.90
2004 0.037 0.063 1.88 0.60 86 34
2005 0.009 0.120 3.37 0.56 69
2006 0.016 0.110 3.30 0.52 128
2005 0.068"  0.081" 0.81" 18
2005 7 —2007 12 0.090°  0.039" 1.48" 0.29" 620" 37
River wetland 0.089 0.041 1.51 0.24 620
2005 5 —2006 4 0.023 0.075 0.33 39
Lake wetland 0.018"  0.080" 0.42"
2009 9 — 0.019 0.120 0.43" 0.90 25
2010 4
2009 5 —/2011 6 0.026 0.092 0.83 22 40
0.032"  0.077" 0.89" 22
2005 2.38 0.56 8
Coastal wetlands 2011 0.012 0.083 2.30 0.44 42
2011 2.30 5308 13
2010 0.013 0.091 2.48 0.68 933 43
2012 1.33 0.08 11
2004 0.025 0.060 1.80 0.46 33
Artificial wetland 2004 0.027 0.093 2.50 0.88 51
* Relationship between respiration and air temperature in wetland ecosystem.
'y A (pmol CO, e m™ ¢ s7');x 3
( mm) .
2.3 R.. 3.1 Co,
( RPCO) (
) CO,
QIO ( 4) . 010 ( 2. 3 ) :
0.43 ~4.90 2.00~2.6"
QIO 1.88~4.9 C02 51% ~67%
0. 1.33 ~2.48 42% ~56%
2% ~67% (  2);
QIO Ql()
( 4).
CO, 21% ~62%
) 21% ~47%
R, (P >0.
5 25% ~33% ( 3).
05) Qo (R = Cco
) 2
0.34 P<0.05) Q,(R =0.35 P<0.05) .
2
R (R =0.46 P <0.05) . co,
Qu Ry Co, 7.
( 5) Qo

R 29 -30

ref
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