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Spatiotemporal Characteristics and Decoupling Effect of Non-point

Source Pollution on Cultivated Land in Dongting Lake Plain

Hu Xianhui, Zhang Ziyi, Wang Zicheng, Fang Longjun, Tian Yumeng, Wen Gaohui
(School of Geographic Sciences s Hu’nan Normal University, Changsha s Hu’nan 410081, China)

Abstract: [ Objective ] The temporal and spatial evolution law of non-point source pollution on cultivated
land in the Dongting Lake plain from 2009 to 2019 was studied to define the decoupling relationship between
cultivated land non-point source pollution and agricultural production in order to provide a scientific reference
for the treatment of non-point source pollution on cultivated land in the Dongting Lake plain. [ Methods] The
application rates of chemical fertilizers and pesticides in addition to grain yield per unit area were used to
describe the status of cultivated land non-point source pollution and agricultural production in the Dongting Lake
plain. Spatial analysis and a decoupling model were used to determine the temporal and spatial evolution law
and the decoupling relationship between non-point source pollution on cultivated land and agricultural
production in the Dongting Lake plain from 2009 to 2019. [Results] @ From 2009 to 2019, the application

rates of chemical fertilizers and pesticides in the Dongting Lake plain initially increased and then decreased,

Y fE EH3.2021-11-26 & H#:2022-02-13

HBERWE EHEARB LT H %#imﬂﬁﬁttkw’z%‘ﬁﬁ IR 2l AT B4R T B BF 5 - DAR B 0 5 S5 497 (41801190) 5 WG 2 H SR Al 24 3
43 H (2019]J50390) 5 #1154 A SR L4 H (18YBQO97) 5 IR # & T 81 ¥ & JF i B (19K062) 5 [ K4 K24k
AT A 2R 50 S RF 00 B (202110542045) 5 35 7 D 10 K 27 K A A3 b 1 531 R 350 B (2021152)

FE—EH T 1978 B () ILH A Eee AL 1L, El s, kA S0, EZNEE RS M 7 E A% . Email.
hxh66698@ sohu.com,

BIRES  SCEHE (1990—) . B (BUR) LA 2 B+ Bl 882, i+ 4 S0l T ENFE L3 58 # 7 m a5, Email: wengao-
hui360101 @ sina.com.



54 W A BT VST < 3 JE ) APt T I e N S e A A B A AR 259

and exhibited obvious spatial differences. The productivity of chemical fertilizers and pesticides showed an
overall upward trend; @ From 2009 to 2019, grain yield per unit area in the Dongting Lake plain showed an
inverted U-shaped trend, with obvious spatial differences; @ The decoupling relationship between grain
yield per unit area and the rates of chemical fertilizer and pesticide applications in the Dongting Lake plain
showed obvious stage characteristics: the first stage was a fluctuation period (2009—2013) ; the second stage
was a strong decoupling period (2014—2015); and the third stage was a weak negative decoupling and
declining decoupling period (2016—2019); @ The decoupling relationship between agricultural production
and cultivated land non-point source pollution in the Dongting Lake plain gradually showed high convergence
and aggregation characteristics on the county-level spatial scale. [ Conclusion ] Efforts should be taken to
further strengthen the prevention and control of the source of non-point source pollution on cultivated land
through the use of a variety of measures in order to improve grain yield, and to finally realize the strong
decoupling between cultivated land non-point source pollution and agricultural production.

Keywords: cultivated land; non point source pollution; agriculture; temporal and spatial law; decoupling

relationship; Dongting Lake plain
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