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Simulation and reduction of CH, flux emission in a rice-~wheat rotation system in the Huai River Basin, China
YU Xiaolan', ZHANG Fangmin'"', FANG Yanqiu', LU Yanyu**, ZHANG Kaidi’, NI Ting’

(1. Collaborative Innovation Center on Forecast and Evaluation of Meteorological Disasters / Jiangsu Key Laboratory of Agricultural
Meteorology, College of Applied Meteorology, Nanjing University of Information Science & Technology, Nanjing 210044, China; 2. Anhui
Institute of Meteorological Sciences / Anhui Province Key Laboratory of Atmospheric Science and Satellite Remote Sensing, Hefei 230031,
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Shouxian 232200, China)

Abstract: To study the impact of different management measures on CHy fluxes in rice—wheat rotation cropland ecosystems in the Huai
River Basin under future climate change scenarios, the CHy fluxes and their spatiotemporal characteristics during the historical period
(2000—2020) and the future (2021—2049) under RCP4.5 (medium emission intensity) and RCP8.5 (high emission intensity) scenarios
were estimated using the DeNitrification—DeComposition (DNDC ) model following parameter calibration. Compared with the basic measure
during the historical period, the CH4 reduction capacities of different field management measures were evaluated under different future

climate change scenarios. The following results were obtained. The average emission intensity of regional CH, flux in the basin during the

historical period was 125.3 kg - hm™, whereas those in the future were 140.5 kg« hm™ and 150.5 kg - hm™ under RCP4.5 and RCP8.5
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scenarios, respectively. Furthermore, they all exhibited significant upward trends (P<0.01). The spatial distribution characteristics of CH.

flux were similar under the two future scenarios, with high and low CH. fluxes in the southern and northwestern and northeastern and

central western regions, respectively. Compared with the basic measure, different fertilizer application measures reduced CH4 emissions,

whereas straw returning measures increased them. Hence, when only CH4 flux in the Huai River Basin was regulated, the optimal field

management measure under the two future climate change scenarios was no return straw to the field with a 20% reduction in fertilizer

application.

Keywords : rice—wheat rotation farmland; climate change; CHy flux; DNDC model; reduction measure; straw returning
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Figure 1 CH. emission flux simulation
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Table 2 Comparison of measured and simulated values of CHy4

fluxes in the Huai River Basin

hm™, SRS 2 F IR (P<0.01) , Lt il 1) 3y
1.06 kg - hm™ - a™, CH. HE 58 BE f% i (B BL7E 2018
4, 4 147.6 kg - hm™, S AIGE 1 BLAE 2003 4, 7 85.6

we ot RUERRIE i kgehm,
Wel LA 2009—2010  117.6  113.0~122.0(117.5)  [22] 2k RCP4.5 F1 RCP8.5 M Fl i 5t T ,2021—2049
ik LR 2016 192.0 144.0 23] A 18] YE ] 3t 8 CHL Y- 35 HE Al B2 43 51 2 140.5 kg -
W IR 2015 296.1 2923 [24] hm™F1150.5 kg« hm™, CH, HE 58 25 iR £ 8% b
T 239 =l THHEH (P<0.01) o AR 5 , th 2 Fi 11 2 7T 50
K, %8 2008 55(.;);95%3).0 295.8 [26] RCP4.5 1555 F |- FHi e W i {F RCP8.S 1 5 F
WAL 2016 389.0 3173 27] () X dsf, CHL, HE B 55 B %8 RCP4.5 3401 T 7%, RCP4.5

T« SEMME A 2 A AT 52 F 7 T 3 s, A S
{E> DNDC BRI IS5 2R, 455 3R 4 1{E .

Note: The measured value is the field test data of other studies in this
basin. The simulated value in this study is the simulation result of DNDC
model, and the average value is indicated in brackets.

38.25 kg-hm™, I HE W) G847 . 45 R, 808w
J& 1 DNDC A5 50 b 34 ] b [X. 18 CHL i i HAT 55 R 1
BHURS R, o] AR AR 4DLE T 3 3 CHL 3 o
22 SEFRTHERT CHIBEENTHIFE
2.2.1 CH.B a8 fLRRE

MAEBR AR A/ (B 2) , T L1 5 F , 2000—
2020 4[] 7 0] 7 4, CH. ~F- Y4 HE Ao &~ 125.3 ke -

T 50N, CHLHEO0M B A 5 8 0 BUAE 2047 4F , e fIR1H
HBLAE 2024 47 s RCP8.S 1 5 T, i i {H H BLAE 2046
A AR BUTE 2041 40 WA ARSI ST IX
8, CHLHE 0 B f5 2 {6 URH 22 8.5 kg - hm ™, {H R AIAE
A12%25.0 kg-hm™2,

FHAZ T s S 38 X ek CHLHE R 1, Rk
RCP4.5 . RCP8.5 1 5 F 2021—2049 4 [A] 3 44 [X. 5§,
CH.HE ik 58 BE 43 B3N T 12% . 20% , Horp RCP4.5 1%
R 2020418 2030 454X . 2040 4R 4 B IIN T 5%
12% .19% ,RCP8.5 1 5t F = AMEACA AN T 14%
19%.26% (& 3) .,

180

z

- 150 =

5o

”?‘;“E 120-\ A \//

£ gl — i y=1.06x+113.18 R*=0.17 P<0.01

o —A- RCP4.5 y=0.94x+126.85 R*=0.37 P<0.01

© -O- RCP8.5 y=0.88x+137.22 R*=0.27 P<0.01
60 . . . . A A . . . ;
2000 2005 2010 2015 2020 2025 2030 2035 2040 2045 2050

F453 Year

B2 i CHIB = E R

Figure 2 Interannual variation of CHj flux in the Huai River Basin
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Figure 4 Spatial distribution of CH. flux under historical periods and future climate scenarios
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Figure 5 Spatial variation rate of CH. flux under different climate scenarios
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Figure 8 CH. flux anomalies of different reduced fertilization measures under future climate scenarios compared with the basic measure
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