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Simulation of Methane Emissions from Rice Fields in the Taihu Lake Region, China
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Abstract: Application of a biogeochemical model, DeNitrification and DeComposition or DNDC; was discussed to assess the impact of CH,
emissions on different soil database from rice fields in Taihu Lake region of China. The results showed that CH, emissions of the polygon-based
soil database of 1:50 000, which contained 52 034 polygons of paddy soils representing 1 107 paddy soil profiles extracted from the latest
national soil map (1:50 000), were located within the ranges produced by the county-based soil database of 1:50000. However, total
emissions of the whole area differed by about 1 680 Gg CH,-C. Moreover, CH, emissions of the polygon-based soil database of 1:50 000 and
the county-based soil database of 14 000 000, which was the most popular data source when DNDC model was applied in China; have a big
estimation discrepancy among each county-based unit in spite of total emissions of the whole area by a difference of 180 Gg CH,-C. This
indicated that the more precise soil database was necessary to better simulate CH, emissions from rice fields in Taihu Lake region using the
DNDC model.
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Fig.1 Geographical location of the study area
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Fig.2  Average CH, flux per year of the polygon-based soil
database of 1:50 000 in Taihu Lake region, China
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Table 1 CH, emission from rice field of Taihu Lake region in China

- M5 it JES i A CND PR HE T ..
Mo E4r /kg*hm ™2 /kg* (hm?*a) ™! CHR
WML K A3 A B 2.5% 1988 . ;gg [22]

JRE 100 + JBENE 260
LR RN 2.3% 1990 ~ 1992 JM? 228 [23]
TR R 140 63
JREE 100 + BEAE, - 24 159
AN e 163
R4 223 98
ZETHANUT3.2% 1992 ~ 1993 TR R 223 + AL 180 [24]
T B Bl 203 + AL i3 132
R B 203, LT IK 191
Papics 79
iR 100 46
VLA RBE L IEAHUR 1.9% 1994 it Bk 300 32 [25]
JRZ 100 74
JREE 300 68
PUPLC 18
A + AU 100 2
AR IEF BT 0.98% 1995 FEFF + UL 200 15 [26]
FEH + ZUIE 300 19
TEH + ZUIE 200 13
o . AIERT 245
RETEANT3.5% 1994 ~ 1995 % 101 + I 219 [27]
RE PR 3.5% 1994 ~ 1996 R%DL 10 [28]
TR &% 191 70
(Il + IR %% + BE 00D 333 39
(B + JRZE + HAENED 333 + £V 137
VL7 B R EATHLR 3.029% 2001 (B + RZ + HEE) 333 + F5FF 136 [29]
(B + R 2% + LAED 333 + BT 57
(il + IRZ + 250D 333 + 2R B/ 37
VLA ARFB e L HEAHLUR 1.7% 2003 JRER 300 52 [30]
F2 K#HX CH, B DNDC {245 RASL L5 R L
Table 2 Comparison between observed and DNDC-modeled CHy fluxes from rice field in Taihu Lake region, China
S gy &giﬂ%rl ”@ﬁiﬁyl HIXR 2/ ik
B 1994 32.0~74.0(53.0) 47.0~69.0(58.0) 9.4
LT 1990 ~ 1992 63.1~260.0(161.5) 100.1~193.1(146.5) -9.3 [32]
ZH 1992 ~ 1996 70.0 ~ 191.1(130.5) 71.1~124.0 (97.5) -25.2
B 1987 ~ 1989 160.0 ~ 320.0(240.0) 198.0 ~329.1(263.5) 9.8
M 1994 77.1 55.1 -28.6
(EIE 1995 19.1 19.6 3.2
(EIES 1997 66.0 73.3 11.1 [18,31]
RE 1993 163.1 163.9 0.6
RH 1993 191.1 202.4 9.8

1) 55 IR ESg DA S5 D0 sl RS AUI Al 5590 L 14~ 32 B
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B 45670 Ggr 3990 (2150 ~ 5830) Gg Al 5890
(3060 ~8720) Gg.

ML 4 FTLUE Y, BAR 105 DT I BEH ek K2
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Table 3 Comparison between observed and DNDC-modeled CHy fluxes from rice field in this study in Taihu Lake region, China

S oy E g K Wik sl BRI
/g*cm /g kg /% /kg* Chm? *a) /kg* Chm? *a) 1%
#%% 31°56'N, 119°09'E 1997 1.14 6.3 5.7 29.1 66.0 66.4 -0.6
PN 32°18'N, 121°21'F, 1993 1.15 6.5 23.0 28.7 163.1 156.4 -4.2
1157 31952'N, 118°50'E 2000 1.14 6.7 19.4 49.0 30.4 22.8 -29.4

F4 TRLEHBRTZTHARXAREL CH, HIEREL, CiD/Gg
Table 4 Total CH, emissions of the different method of soil data unit from rice fields in Taihu Lake region, China/Gg

1:5 Ji B4 otik

1:1400 Ji B0k

s 115 JTEIBEE TEN M TE TEN M T
kK 87 90 84 87 72 2.7 37
B 222 242 88 165 219 7.5 113
KA 180 205 52 128 227 6.6 117
Bl 115 223 6.2 114 272 8.3 140
28 818 160 6.0 83 421 10 215
ST 86 175 2.9 89 319 10 165
T 224 21 9 159 271 6.4 139
VLI 189 228 206 217 299 269 284
JTaweis 654 508 489 499 505 410 458
A 256 185 179 182 192 165 179
B 214 273 227 250 1179 257 718
MY 187 267 3.6 135 261 6.3 134
FHE 54 127 2.7 65 133 127 130
RETEc 83 137 61 99 169 7.4 88
FHEH 172 243 5.4 124 291 286 289
N 2 140 2.8 71 780 183 481
S 37 81 2.6 42 131 4.3 68
T 72 112 3.8 58 165 155 160
pisgN 26 57 1.2 29 94 2 93
g7 45 90 1.8 46 128 122 125
il & 77 86 1.8 44 133 4.0 69
iR 2 124 20 72 152 2.8 77
KN 62 61 1.7 31 116 2.9 59
G 7.4 12 1.0 6.5 5.3 0.33 2.8
Pt 41 69 33 51 70 1.7 36
NN 109 135 4.8 70 150 2.9 77
7578 3.3 3.6 1.8 2.7 3.1 0.035 1.6
X117 128 132 3.8 68 139 138 139
i 124 189 4.9 97 168 167 168
N 149 153 65 109 144 106 125
M 114 141 67 104 153 114 134
T 238 225 87 156 213 6.2 110
AT 167 197 86 140 223 6.4 115
KA 186 145 58 102 191 5.7 99
By 202 218 98 158 252 206 229
E1l 66 80 2.4 41 87 75 81
S 92 97 93 95 390 85 237
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Table 5 Distribution of clay content of the different method from rice fields in Taihu Lake region, China/%

1:5 T g iocik

1:1400 5 B ook

. | iRy

S 115 JTBEA TSR YN FE TSR YN FEI
R 41 47 26 37 60 8.0 34
TR Kk 28 32 5.0 19 45 5.0 25
it 25 34 9 22 45 5.0 25
XA 33 42 23 33 45 5.0 25

Bl 35 44 22 33 45 5.0 25
ST 36 58 17 38 45 5.0 25
R 28 34 14 24 60 8.0 34
Y] 13 25 8.0 17 10 5.0 7.5
EV S 9.4 13 4.0 9.0 10 8.0 9.0
&Iz 8.6 13 4.0 9.0 10 8.0 9.0
BERH 10 12 7.0 10 5.0 1.0 3.0
"X 27 53 10 32 60 8.0 34
FHE 36 49 12 31 10 5.0 7.5
IR 30 38 15 27 45 8.0 27
FHBH 29 53 16 35 10 5.0 7.5
=N 34 56 20 38 5.0 1.0 3.0
A 39 44 2 33 45 5.0 25
i 35 43 2 33 10 5.0 7.5
R 40 52 22 37 10 5.0 7.5
T 36 52 19 36 10 5.0 7.5
il % 30 52 20 36 45 5.0 25
WM 30 2 7.0 25 60 5.0 32.5
K¢ 31 47 9.0 28 60 8.0 34

et 2 42 12 27 60 8.0 34
s 32 38 18 28 60 5.0 32.5
VNN 4.6 48 16 32 60 5.0 32.5
I 2 22 29 8.0 19 60 5.0 32.5
X4T 26 46 17 32 10 5.0 7.5
B 28 44 13 29 10 5.0 7.5
JIb 29 36 17 27 20 5.0 12.5
M 31 35 8.0 2 20 5.0 12.5
T 27 36 11 24 45 5.0 25
AL 26 37 8.0 23 45 5.0 25
41l 29 36 18 27 45 5.0 25

%t 25 38 19 29 10 8.0 9.0
Eil 23 44 8.0 26 10 5.0 7.5
] 17 29 15 2 5.0 1.0 3.0
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Fig.3  Comparison of the relative deviation of the CHy emissions with the county-based of 1:50 000 or 1:14 000 000 soil

database by the polygon-based of 1:50 000 soil database as the baseline for the Taihu Lake region, China
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