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Temporal and Spatial Dynamics of Greenhouse Gas Emissions and Its

Controlling Factors in a Coastal Saline Wetland in North Jiangsu

XU Xin-wanghao' >, ZOU Xin-qing'*, LIU Jing-ru’

(1. Key Laboratory of Coastal and Island Development of Ministry of Education, Geographic and Oceanographic Science, Nanjing
University, Nanjing 210023, China; 2. State Key Laboratory of Urban and Regional Ecology, Research Center for Eco-Environmental
Sciences, Chinese Academy of Sciences, Beijing 100085, China)

Abstract: Although coastal wetlands play an important role in governing the atmospheric concentrations of CO,, CH,, and N,O, thus
control the global warming, research of the greenhouse gas emissions conducted in the coastal wetlands were not well-documented
because of the difficulty in fieldwork in these harsh environments, and the complicated controlling factors affecting the greenhouse gas
emissions. The temporal and spatial variations of CO,, CH,, and N, O were investigated simultaneously in the coastal saline wetland in
North Jiangsu during the period from April, 2014 to March, 2014, using the closed static dark chamber method. And the results
showed that seasonal variations of CO,, CH,, and N,O were higher in summer, and lower CO, and N,O fluxes were observed in
winter, while for CH, in spring, it presented the sink in the coastal wetland. The annual average CO, emission derived from the
Spartina alterniflora flat (SAF) was the highest, with the value of (766.3 +496.9) mg-(m>-h) ™', and for CH, and N,O, the
highest values were found in Phragmites australis flat (PAF) | with the values of (0.420 +0.900) mg-(m?-h) ™' and (17.4 £5.0)
pgs (m?-h) 7', respectively. The bare mud flat (BF) presented the sink of CH, , and the source of CO, and N,O, with the lowest
emission rates across all the tidal flats. The global warming potential (GWP) from the coastal wetlands in north Jiangsu was observed
higher in SAF [ 68 841.280 kg-(hm®-a) ™' ], which was 1. 41 and 3. 02 times higher compared with those of PAF and SGF, the GWP
of BF was the lowest, with the value of 5002. 100 kg+(hm?®-a) ~'. Furthermore, significant correlations were found between co,
fluxes and temperature, including air temperature ( AT) , soil temperature (ST) , and temperature inside the chamber ( CT) , however,
for CH, and N,O, the correlations were not so obvious. Above all, the temporal variations of CO,, CH,, and N,O were mainly
controlled by the temperature and characteristics of vegetation, the spatial variations of CO,, CH,, and N,O were determined by the
characteristics of vegetation. Furthermore, we may safely draw the conclusion that the invasive S. alterniflora increased the global
warming potential dominantly through increasing the CO, emission rates, compared with the native plant.

Key words: Spartina alterniflora flat; CO,; CH,; N,O; Global warming potential
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50 QTEMIF M PR A 0F T, B K w A
GRS T JUHAE 1230 ~ 1250 B EAT
KPR 2,91 ~3.27 %, L B ALK R A 35 A
AR B AR ERE R B, KT O
AR VR R M, 3 B B T 2 Bk il
(285.52 gom ) KT H AL KHE (445.81 gom™?),
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10 DL B 224 b () B8 45 1t 25 X6k €O, HE i & (1) %5
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AR CO, HE i e 2 20 55 4 4 15 I I 0+ 458
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SR HE Y L B R R S R A S RS CO,
HECH £ 25 59 00 3 2R R AR B AR OK B R S
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Fig. 2 Temporal variations of CO, fluxes under

different vegetation covers
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DIE Z 0y CH, HE & & K [(0.524 +0.799)
mg+ (m®+h) '], ERKE A M 13,1 il 16.9 5.
— I OL T, CH, HE i £ 0 0 B7E TR
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N TRAE R, 10k B A AR AT 7= B o 1 S 7R hy
Methanosaetacear, S BEF F £ BRAVE M WY bt 7= A T
BRRY; @ AL B A7 LR AL BRK R
CH,, V& JE 1) S /M IR AE A A K R0 3, i e K
B — Mt BLAE 8 ~9 A, QCH, il B iy Z= 4548
fERf A P AR TS e R A 8 A, %
P E R R K TR BE T e a2 1) 5 @77 CH, W ik
BN 35 ~37°C, At CH, HERCAWEAE 1 BLTE
"

MR —Z | ASEAEBE 5 T B9 CH, HEik
WA R 2R (P >0.05) , SRR,
PR MEHE iR CH, & e K, B (0,420 = 0.900)
mg- (m”-h) =" BREEMER T ALK B MR CH, R
JE O M B X CH, AW [ (- 0.004
0.032)mg-(m’-h) ~']. #H—LWFR L. 7EME
CH, JBHAE 7 J IR BIWE(E , H 58 25 b T At o o
(P <0.05) , i H b ] B P, AN AT S 5 1l 2
PE(P>0.05) (FE3). HIHEEF AR C M A & 3, AT
X 7 ABEKEE , BT 25 mEae i bl , Bk 25 5 it
R, T A K R ST, R 7K 25 ) Bt 2 T 7 1) 130
PEBKIE THETT | PR IL , 725 28 W A 0 B B 2 7 H
CH, 38 & A KA AR . — e ol T, 78 HoAth
R — U DL R, AR K A A A
OB CH, FE AT ) DL RCESSR Y CH, % fiifg
JR T A CH, e
2.3 N,O g2 AR 1k KR e R 2

TSR N,0 38 B (i 2s 28 b n & 4 B R,
N,O il & W AR EREN2ZF (P >
0.05) [ 4(b)]. BRIGHMER KM BB 10 A
[(19.9 £4.2) wg- (m?-h) =", HoAt 8 i i) B KA
VIREAE 8 Avh ) [ B AEKERE, (83.1 £14.7)
pg-(m’+h) ™' BK % M. (17.0 £ 9.4)
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Fig. 4 Temporal variations of N,O fluxes under

different vegetation covers
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KR J5 2253 B (ANOVA) &3, B4 2= N,0 il & 17
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YL /N2 ) - 384 R 48 N, O HE i &2 43
SR R N, O HEBGE = 1 1. 58 %, 2. 09 £l
2.34 i MAEBRE R W43 502 . 1.86 %, 1. 50
fF0 1. 33 510,

RS 4R €O, . CH, I N,0 il & 55 E A
Mg 1 Fes  WESE R . 6 Co, e iR E
RSB 5 (P > 0. 05) |, 111 75 HoAth A% 4k 7 75 1
TWIE, AR EA IR (CT) . SR (AT) 38 2 13 (ST)
¥15 Co, s 2B AP <0.05, & 1).
11l CH, AT N,O XL A S AR 1 CO, AR W] 5,

®1 FAEEEHEBEET. BEESAEESEENAEAXME"
Table 1 ~ Correlation analysis between greenhouse gas emissions

and temperature under different vegetation covers

WH T CT AT ST
BF 0.239 0.198 0. 463
CO, il SAF 0.573*  0.643** 0.727"

/mg+(m?+h) 7! SGF 0.823** 0.827** 0.940"*
PAF 0.924** 0.920** 0.930""

BF -0.049  -0.034  -0.193

CH, iEix SAF 0.177 0.198  -0.190

/mg+(m?+h) ! SGF -0.396 -0.397 -0.411

PAF 0.492*  0.421  -0.254

BF -0.078  -0.071 0. 094

N, O i SAF 0.295 0.375 0.514

/g (m?+h) ! SGF 0. 098 0. 094 0. 439

PAF 0. 296 0.294 0. 542

1) = FRTEEAFE ) 0. 05 I M OCHE R 1 * * KRR
FEEFEE (BN 2 0. 01 B A OCHE I 251

PINIC) A0 33 5 IR R AR 4338 9206 [l RE I JiR
BEXF N, O HECH 52 LR s, E 2R T
e N, O HEHH & 14 B il A6V FHAE — 38 98 1) T
JEJEREIN (2 ~65°C ) AT, HE—E i ad B9 43 b7 &
B, BRIEHES, 78 B ACK T | Rl W L K P S
CO, i &5 5 TR G B ERAF (] 5) .

Zea IR P SRR A B PR A LA K T
HEME,0 ~ 10 em AR IR CO, 18 2 A BURE R T
SR U | 7 3 W DA G A G T L S
CO, 3 2 (14 10 B SR ) S R A K T R il
WE(FR 2). PR Y MR D B,
Ml A S5 T AR AR ST T | G P s
TFER . Song %57 45 H A A A ME UK IS b |
T MUK M LA ST AR Tl b A S R GE R I
CO, 4 Q fHF 742 2.98 . 2.81, 2.37.

2.4 ERRACRWERE

A T 1 2 A o () HE R 2 38 O T A
HH BB R B A AT AE S 75 DL AR 22 57
B o == SUARHERL , E 3 B Bk AR BV REAEAE
—EMZESR. RGN, BRI GWP i
K(F3), M68841.280 kg- (hm*-a) =", J& /5 2EHER
BREEME Y 1. 41 F5F0 3. 02 4%, J6ER) GWP fi/),
5002. 100 kg« (hm®-a) ~'. #F—2E0E, SRR H AL
KB TR IN CO, HEROR 1 I 4R B8 7
AERY. L, GWP 2ok A TR %= <K Co, 1
Heile, e o5 09 LEBREF R 97. 4% ~99.2% .

®2 TREEGEZMNEMR,CO, BEMNEEFBRESH

Table 2 Temperature sensitivity of CO, fluxes under different vegetation covers

Qo JGE HAEA R B WE PR
AT N 1.75 2.41
ST N 2.04 2.31
1) N 7R BA A7 L BURME 3B
x3 AEEKEZNEE,CO,. CH, 1 N,0 HF ZRHMEUR SIKTE BRI
Table 3 Annual cumulative emissions of CO,, CH,, and N, O fluxes, as well as the Global Warming
Potential (GWP) under different vegetation covers
- 4 B €O, HEL 4 R CH, HEL AERFAN, 0 HElik cwp?
/t+(hm?+a) 7! /kg+ (hm?-a) ! /kg+ (hm?-a) ! /kg+ (hm?-a) !
bl 4.874 -0.514 0.539 5002. 100
AR 68.313 6. 054 1.353 68 841. 280
Tl e 22.497 5.281 0.584 22799.173
R 47.521 31.653 1.534 48 813. 821

1) GWP = CO, +28CH, +265N,0

3 HZig

(1) HESM CO, Ay Z= 17 AL i 06 B

HHRZ(8 H) , AL S, T KM
CO, EF K, }(766.3 £496.9)mg- (m>-h) ~', /%
25 AN W5 TP [ (558.9 £379.8) mg+ (m*+h) ™!
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Fig. 5 Regression analysis between CO, fluxes and temperature ( CT/AT/ST) under different vegetation covers

M1 (258.0 + 142.5) mg-(m*-h) ' ], G ¥ & /h
[(57.1£16.2) - (m®-h) ']

(2) 75 6 W A 2= R B o X CH, 1Y W i
[(=0.027 £0. 054 ) mg- (m*-h) =" ], HAl 245 U A
[ P2 B HE ik CH,, LR 21 CH, i & K
[(0.524 £0.799) mg+ (m’+h) ~' ] JERK T AL F 1
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