3 il

Acta Pedologica Sinica

DOI: 10.11766/trxb202402070064

A, BRES], PMESS, WA, Tk, LGSR, BCHE, MR, TKEH. BT DNDC AR LAl B e A AR X K 3 ML
F AR —— LU 2 45 i Tl 9 [0, 2, 2024

LI Jing, CHEN Weiming, SUN Jiarui, XIE Xilin, ZHANG Hua, SHEN Jinquan, LIAO Wengiang, XING Shihe, ZHANG Liming. Assessing the Impacts
of Extreme High Temperatures and Long-Term Warming on Paddy Soil Organic Carbon based on the DNDC Model-A Case Study in Zhangzhou of

Fujian Province[J]. Acta Pedologica Sinica, 2024

£ T DNDC =B AR i = R A HAZE BR X 7K

H IR B EER M

—— R &M A

2 as, RS, FMERS 1S, WIAIG 4, 3K GBS, phARs, B
AT 13, BB 1ot

(1. MR E R S0, MM 350002; 2. S K EHE PE ST E . KRR ETHRIUE S PP B E €1
Frty, MEERLIEKY:, B 210044; 3. LA RGN SRR EE SR E S S E, 80 350002; 4. 4F
R R A B SRR (BRIPAERE), #8IH 350002; 5. fREEA AR HE RS L uREA S S, &M 350003)

W OE:. REIEETUASER N Rn R AL, (HHX B ALK (Soil Organic Carbon, SOC)
I HATEE—E, X o Hm ik SRR AR EEXT SOC (145200 2 il 8 & N VE S 1) ock . FIA 1:5 T3 KL f
JR 34 FEA DNDC  (DeNitrification-DeComposition) 7, A5 T 1980—2016 F-48 44 VM 7 7K F 338 4 S i
PIES W miR s AR R SR B DA SRS S T SOC BIBhAL . SRR, KIARRE., R sni &k —3&
P [E SN T K SOC MV BTk a7 7 13.81. —80.02 f1—66.14 Gg. [Mih, HARTESIFAIEY & F LB EA R
SRA I BREE ST, AHRSRATUR AR Sy e i 4 P BEAFE — B R R 3t BB R R BR A5 2K

k%R DNDC R, KIAAREE; s T8EaPm: KiE+

FESES: SI5 XEAARERS: A

Assessing the Impacts of Extreme High Temperatures and Long-Term Warming on
Paddy Soil Organic Carbon based on the DNDC Model-A Case Study in Zhangzhou of
Fujian Province

LI Jing 123, CHEN Weiming 123, SUN Jiarui 13, XIE Xilin 34, ZHANG Hua %, SHEN Jinquan °, LIAO Wengiang ®,
XING Shihe !}, ZHANG Liming !3%
(1. College of Resources and Environment, Fujian Agriculture and Forestry University, Fuzhou 350002, China; 2. Key Laboratory of

* MFRERRFELTH (42207271, REA HARFEETH (2022]05036) FIS G5 HHH HE {5000 % &S G FH IR ITE 5 PR
Py FEAH A OBES TGRS (KLME202105) F£[E ¥ B Supported by the National Natural Science Foundation of China (No. 42207271), the
Natural Science Foundation of Fujian Province (No. 2022J05036), and the Joint Open Project Program of the Key Laboratory of Meteorological
Disaster, Ministry of Education & Collaborative Innovation Center on Forecast and Evaluation of Meteorological Disasters (No. KLME202105)
TIERIEE Corresponding author, E-mail: flaulmzhang@163.com

TERWRIN: 2 8 (1990, %, fa@ka A, B, U, FEAFURRN SIS RAEBIEAIIF . E-mail: lijing@ffi.edu.cn
WA E Y. 2024-02-07; BB H . 2024-06-12; %% R H I (www.cnki.net):

http://pedologica.issas.ac.cn



L AR
Acta Pedologica Sinica

Meteorological Disaster (KLME), Ministry of Education & Collaborative Innovation Center on Forecast and Evaluation of Meteorological
Disasters (CIC-FEMD), Nanjing University of Information Science & Technology, Nanjing 210044, China; 3. University Key Laboratory of
Soil Ecosystem Health and Regulation in Fujian Province, Fuzhou 350002, China; 4. College of Juncao Science and Ecology (College of
Carbon Neutrality), Fujian Agriculture and Forestry University, Fuzhou 350002, China; 5. Fujian Cropland Construction and Soil and
Fertilizer Station, Fuzhou 350003, China)

Abstract: [Objective] Soil organic carbon (SOC) is an essential indicator of soil health. It not only provides a carbon source
for plant growth and maintains the physical structure of soil, but also releases carbon into the atmosphere in the form of
greenhouse gases, such as carbon dioxide. Therefore, it plays a critical role in the global carbon balance. Currently, the world
is experiencing climate change characterized predominantly by warming and increasing frequency and intensity of extreme
weather events. However, the impacts of the changing climate, including long-term warming and extreme weather events on
SOC are not entirely the same. Distinguishing and quantifying the effects of extremely high temperatures (EH) and long-term
warming (LW) on SOC is the key to formulating adaptive strategies. [Method] In this study, we focused on paddy soils in
Zhangzhou of Fujian Province, a typical subtropical region of China. Based on a 1:50,000 detailed soil database, we employed
the biogeochemical process model (DeNitrification-DeComposition, DNDC) to simulate SOC dynamics under four climate
scenarios: de-trended climate base state (CTRL), extreme high temperatures (EXP_EH), long-term warming (EXP_LW), and
measured temperatures (EXP_obs). [Result] Theresults revealed that the total amount of carbon sequestered by paddy fields
in Zhangzhou from 1980 to 2016 under the four different climate scenarios (CTRL, EXP_EH, EXP_LW, and EXP_obs) was
1,032.17, 952.15, 1,045.98 and 966.03 Gg, with the corresponding average annual sequestration rates of 93.98, 86.70, 95.24,
and 87.96 kg-hm™, respectively. The long-term warming led to a net increase of 13.81 Gg of SOC in paddy fields across
Zhangzhou, while extremely high temperatures resulted in a net decrease of 80.02 Gg. The combined effect of these two factors
was —66.14 Ggin SOC, indicating that long-term warming promoted the sequestration of organic carbon in paddy soils, while
extremely high temperatures reduced the soil carbon sink capacity, with extremely high temperatures exerting a dominant
negative effect. Also, the variations in annual carbon sequestration rates between different climate scenarios indicated that
extremely high temperatures throughout the years from 1980 to 2016 had a negative effect on carbon sequestration in the paddy
soils of Zhangzhou, but the long-term warming effect on SOC turned from positive to negative around the year of 2000. This
may be related to the diminishing effect of warming on plant growth over time. At the county level, climate change had the
greatest impact on the carbon sequestration of Nanjing County. Additionally, the extremely high temperatures and long-term
warming caused —26.23% and 7.27% impacts on its carbon sequestration rate, respectively. Furthermore, among different
terrain and topographical areas, the carbon sequestration rate of hilly and mountainous areas was significantly affected by
extremely high temperatures and long-term warming, with —8.84% and 1.98% changes, respectively. [Conclusion] In
conclusion, while the paddy soils in Zhangzhou still maintain a strong carbon sequestration capacity in the context of climate
change, the increasing extreme high-temperature events in the future may potentially contribute to greater carbon losses to
some extent.
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the long-term warming, EH represents the extremely high temperature; LW+EH represents the synergistic effect of long-term
warming and extremely high temperature. The same as below.
Bl 4 1980—2016 FAN A AR 57 T H 117 45 BT BIXOKRE L RIRE B (a) RIREIRRIESE (b), PAKKINARE.
S AR 5 A L BB M ) B, (o) LTI (D
Fig. 4 Distribution of the total amount of carbon sequestration (a) and carbon sequestration rate (b) of paddy soils under
different climate scenarios in each administrative district across Zhangzhou from 1980 to 2016, and the contribution amount
(c) and contribution rate (d) caused by long-term warming, extreme high temperatures, and their synergistic effect,

respectively
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Fig. 5 Distribution of the total amount of carbon sequestration (a) and carbon sequestration rate (b) of paddy soils under
different climate scenarios in each landform type across Zhangzhou from 1980 to 2016, and the contribution amount(c) and

contribution rate (d) caused by long-term warming, extreme high temperatures, and their synergistic effect, respectively
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