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Abstract: While sticking to the arable-land red line, we should not ignore recessive degradation of arable land
productivity caused by farmers' decisions on the use of cultivated land, such as the reduction of the intensity and

efficiency of cultivated land use. Taking permanent cultivated land in Jiangsu Province as an example, this study
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carried out remote sensing monitoring and influencing factor analysis of recessive degradation for cultivated land
productivity, based on the moderate resolution imaging spectroradiometer (MODIS) remote sensing images from
2001 to 2019. The breaks for additive seasonal and trend algorithm (BFAST) was introduced to model the expected
behavior of cultivated land productivity trend in the historical period, in order to identify the recessive degradation
of cultivated land productivity in the monitoring period. Based on the Geodetector tool, the dominant influencing
factors and factor interaction analysis of the recessive degradation of cultivated land productivity were carried out
from three criteria levels and 8 index variables. The results indicated that the proportion of recessive degradation
for cultivated land productivity in Jiangsu Province was 21.9%, with a significant spatial difference. The highest
proportion of recessive degradation of cultivated land productivity appeared in the northwest area, located in
Xuzhou and Sugian, with 47.2% and 43.4% respectively; besides, their spatial distribution showed aggregation.
The recessive degradation rate of cultivated land productivity in Suzhou, Wuxi and Nantong in the southeast region
was low, less than 10%. Factor detection analysis showed that the three indicators of population loss, plantation
employees and total power of agricultural mechanization have the strongest explanation for recessive degradation
of cultivated land production in Jiangsu Province. Through the interaction detector, the explanatory power of
population factors and production conditions improved most significantly. The regional differentiation of recessive
degradation for cultivated land production was divided into three types, including production condition constraint,
economic benefit constraint and population constraint. The total power of agricultural mechanization, agricultural
output value and population loss were the primary factors of the three constraint types respectively. From the
perspective of regional space, the population constraint areas accounted for the largest proportion in Jiangsu
Province, mainly concentrated in the north. According to different constraints types of recessive degradation for
cultivated land production, this paper put forward corresponding policy suggestions, such as strengthening the
construction of well-facilitated farmland, implementing benefiting-agriculture policies and slowing down the
diversion of labor.

Keywords: cultivated land productivity; recessive degradation; BFAST algorithm; Geodetector tool; influencing

factors; Jiangsu Province

0 3|

il

PR B LB, R AR R B A B A BROR £ A, OGP RAERA A B OR A
FE 70 AER I RASERE, BRI HEIEF GRS AR, B4, GRS AR %
DR Z B AE 7 2 (B B T B A RO, —Jr i, N PRI SR R HE R T R,
SERTTHEEBIR . F 7, AL B RE B ZE I T, AR S7E) It S BT R
SRPE. BORBREI R P A TR & 2 M R TR R A, ERAEHE T 18 [Lm bt “a
257, FARHEAR R B P ORI S TS thuknl WL, ORESHEBAE P T RF SRR R R i OR AR X 2 4 ) B

UG



Mt 25 7= 27 1R T MR 2 R e 2 e A R 0 Bkt 2R = 7 FA M 2 1) 2 S R R R . X7 4%
. BRBRESE R E. i, #rbsE = 7N — 5245, Wb s, iRk, @
WA, KRR ROR . A, #FHLAE = D s 2 ) 5 32 R P R BRSO, B BOR M,
MR ISR . RBTHRNGE . BRI, B = sk s A5 K SO PR O s A e iR ik, KR R
BRI PR AR M R0 [ 70 2y SE LB I A 7= D B v IR MR A, S T 2R UM T, JEUR TR
FBEH RSP EOR, BIERUEHbT= 88 MWL T URaE . BAR A Z S A TR R s T Bk R FH 2%
202 G R R RS T I & T RS AR, AR VR A A 7 g B B A 0 s AN Sl PR 25 99 M il
AT itE— RN

PRI RBA R RZ B A 7 ) R TR 1 @At — 51, S O b A 7 0 oF
it TR A . PR A B P FE R BORE, A BT A A b B R A DA ORI ) 3 2 S R A TR A [ S A
PP RO, S —J7 T, 155 TR BRI E RERNIK R, 1RV A PR e A S A I & T
B A 7= SR AT ORI L VRS A 7= 0 I8 IR R 2 R TR BB AR R B a3 b . LA
TR HOND REA ISR SR AE B AL IRAE CAE B, SOl XEEEANFREIT R, JFIRAE 18U
g AT FiE A ) R A S B R EUAE Theil-Sen #3441, MK A5, Pearson #5¢ R E1% . X
SEEIEE . PTERIEVESR, B TR ENE TS, BRI U B AT H AR P g R e A 1L, (H g
BN [V TR SRR, JCHOR R E S E A s BRI RR I ARG ml A 7 Bk AR f 1k &
K, BFAST (Breaks for additive seasonal and trend) 592 78 43Il FH 4E Bt 18] 2 51 O 4044, K
I 18] SIS A BT, ZE T UM 22T, AT 73 B I 8] P 27 R SRR, A AT B 2R BN B
FOED) AP i 2R AR PR,

ST, ARWFICDITTE R AR, JT 2001—2019 4EH 43 R i f% 6 1% 4 (Moderate resolution
imaging spectroradiometer, MODIS) REEGAR, TTRBHA ™ Iy MR AL BB B I A2 R R 00, &

FER BB A ™ F) B MR AL I RE A IX B LA, Do ORI BRI 8 SR BOR SR

1 ARXSHIEIR

1.1 IREXER

TLFRA8 M Ab 3R [ AR BB VA (30° 45'~35° 8'N, 116° 21'~121° 56'E, & 1), &K IVLAFH I B A
Wz EXBONRA R BT RSE, WHRRM KEFEES. ARG Z0FE, PRI S
Lt 86.9%, AN AEF SRR, BHHTEAN 457 75 hm?, REREADOR R 5590 /N A A . VIR E ki R E LUK
HONE, KRRIZXAER ] SIS AR EEY), EERAERAK, MK, HoKEE . BHED R 75036 4 i,



FEME RGN . o, KRE Mg, 1AM R TLIRE Pl B Z2R . TL05E
TEE 13 MBGATEX, 2020 4EH A1 8474.80 Ji N, WML 73.44%, HuIX AL SUEIA 10.27 JifLTT.
TEAL AT INE R RIS, YLIRE # AR Rb S5 8 ) NEGR D, BTG LR, BRI R,
Bt A 7 77 1R A XU AN BT 5

K 1 B XL

Fig. 1 Study area overview
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Fig. 2 Identification result of recessive degradation for cultivated land productivity
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Fig. 3 Spatial distribution of recessive degradation for cultivated land productivity in Jiangsu Province
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Fig. 4 Proportion of recessive degraded areas for cultivated land productivity in Jiangsu Province and its cities
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Tab. 2 Detected results (q) of recessive degradation for cultivated productivity in Jiangsu Province

S8 R 7 A AL ES

X1 X X X Xs X X7 Xe
q 0.261 0.180 0.169 0.232 0.159 0.196 0.335 0.364
p <0.01 <0.01 <0.05 <0.01 <0.05 <0.01 <0.01 <0.01
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Tab. 3 Interaction detected results (q) of recessive degradation for cultivated productivity in Jiangsu Province

X1 X2 X3 Xa Xs Xe X7 Xs

Xy 0.261

X2 0.447 0.180

X3 0.390 0.294 0.169

Xs 0405 0453 0.425 0.232

Xs 0.313 0.341 0.376 0.409 0.159

Xe 0.284 0.343 0.290 0.340 0.370 0.196

X7 0459 0399 0470 0.433 0.434 0.423 0.335

Xg 0.434 0.420 0.443 0.457 0.449 0.398 0.394 0.364
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Fig. 5 Spatial distribution and regional differentiation types of dominant factors of recessive degradation of

cultivated land productivity in Jiangsu Province
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