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China’ s rice field greenhouse gas emission under climate change based on DNDC model sim-
ulation. TIAN Zhan'?, NIU Yi-long"?, SUN Lai-xiang’, LI Chang-sheng', LIU Chun-jiang*,
FAN Dong-li' ('Shanghai Institute of Technology, Shanghai 201418, China; *Shanghai Climate
Center, Shanghai 200030, China; *International Institute of Applied System Analysis, Laxenburg
A-2361, Austria; ‘Shanghai Jiaotong University , Shanghai 200240, China). -Chin. J. Appl. Ecol.,
2015, 26(3) : 793-799.

Abstract ; In contrast to a large body of literature assessing the impact of agriculture greenhouse gas
(GHG) emissions on climate change, there is a lack of research examining the impact of climate
change on agricultural GHG emissions. This study employed the DNDC v9.5, a state-of-art biogeo-
chemical model, to simulate greenhouse gas emissions in China’ s rice-growing fields during 1971-
2010. The results showed that owing to temperature rising (on average 0.49 °C higher in the second
20 years than in the first 20 year) and precipitation increase (11 mm more in the second 20 years
than in the first 20 years) during the rice growing season, CH, and N,O emissions in paddy field
increased by 0.25 kg C + hm™ and 0.25 kg N + hm™, respectively. The rising temperature accele-
rated CH, emission and N,O emission increased with precipitation. These results indicated that cli-
mate change exerted impact on the mechanism of GHG emissions in paddy field.

Key words: DNDC model; greenhouse gas emission; climate change.
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vation stations of paddy S
—— - — BRI 7
P T T Y W e BARE L) | R [ EREE ]S s
Abbre- Site Longitude Latitude Rice terpolaf supplg;ltlaentary
viation name cultivar JKEILE
IR
AHHF AN 17°14° 31°52° 91499 Suane || Padey ied (| SREE P B S g
n g Crop management

GDGZ TR 113°28' 23°3"  fifikli 89 data
HBWH WAL 114°6' 30°37° 2222 FEESL, %, ARTERE [EES DA

.. Data of climate, soil and | «|Division of ri
HLWC HIEVTH 127°9’ 44°54" ks 5 Hee (;nanat;e;;:ntan oo grlglwsiln(’;:earslglel
HNCS WK 113°5 28°12" RIS ]
HNHK TR 110°12' 20°3" T4 ]?}I;,?CC Iﬁfil
HNXY RA{E R 114°5' 327" B3 S
JLYJ TRIE 129°28' 42°53  BEI0%S CH, B3R N0 BHlR
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Fig.2 Changes of average temperature (a) and precipitation (b) in paddy of China during the first 20 year to the second 20 year.
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Fig.3 Changes of CH, and N,0O emissions from paddy of China in the first 20 year and the second 20 year.
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Fig.4 Changes of CH, and N,0 emissions from paddy in China during the first 20 year and the second 20 year.

2.2 CH, Al N,0 HE s 1k
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Hefi B 7T 54 3.71 kg N - hm 2.5 CH, BHER i R~
], BRI 7748 A1, Hofth b DR S22 B0 B S 198 348 o s $4
(K3 K 4).

®2 BEERZENBEXRH
Table 2 Correlation coefficients of parameters
CH,, HEiik N, O HEfik
CH, emission N, O emission
N=15S Temperature 0.402* * -0.034 " *
&R i Precipitation -0.070* * 0.176* *

* P<0.05; * * P<0.01.
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Table 3 Correlation coefficients between air temperature
and soil temperature in different depths

T

Air temperature
THEREME 0.985**
Soil temperature at surface
310 em M E 0.981**
Soil temperature at 10 ¢cm depth
123 30 em JRBE 0.944**
Soil temperature at 30 ¢cm depth
# % P<0.01.
3 3 %
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