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Research on Automatic Identification Technology for Compliance of
Supplementary Cultivated Land Based on Spatial Big Data

GUO Yike YAO Min ZHOU Junjie MENG Fanrong YU Haiyue
(Information Centre, Ministry of Natural Resources, Beijing 100036, China)

Abstract. In order to improve the supervision efficiency and accuracy of the supplementary cultivated
land projects, and ensure that the quantity of the supplementary cultivated land is accurate, the land type
meets the requirements, and the location is reasonable. It was based on spatial big data to research on the
automatic discriminant technology of supplementary cultivated land compliance. The automatic
identification rules and indicator system for the compliance of supplementary cultivated land was designed
based on the big data framework, parallel computing technology, GIS spatial analysis, and the technical
process, algorithm and software for the automatic identification of the compliance of supplementary
cultivated land were developed. Daily and special supervision and verification of supplementary cultivated
land were carried out, which became an increasingly important technical means for supervision and
verfication of supplementary cultivated land projects. Practical operations demonstrated that the average
analysis time for the project was 2 ~4 minutes, and the average of over 5 700 problematic projects were
prevented from being included in the database each month. This research provided technical means for
compliance identification in the initiation, inplementation, and acceptance of supplementary cultivated
land projects, enhancing the rationality of project initiation and improving the technical level of
information verification, supervision of supplementary cultivated land. It played a crucial technical
support role in ensuring the implementation of the system of the cultivated land requisition compensation
balance in China.
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Fig.2  Flowchart of tasks for supplementary cultivated land compliance identification
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Fig.4 Sequence diagram of supplementary cultivated land compliance service
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Tab.2 Runing data of compliance service
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x3 AMMHRER TG R R, % T H R 6 E R H
Tab.3 Results of discriminant analysis LR e EA \é‘ﬂ!“@éﬂj %U;ﬁ%ﬁ%% % F E%%

HRIER A R %Y (R S EAE [0, R Spark Al HPC #9947 43 7 5828 [ 048

WAETF A 2 406 33379
oy g 280 35505

SRR, S B T A A B i A R A A R R 5

s b 310 183 35292 BRE M A FE AR H B A B AR L B S R A
5 R 5142 30 643 ST R EHARMN L KRB IR E H R
HEOTR 2754 8 547 24484 PR R AR T AT RE, — T A T S AN sE Ak

it 5750 8 547 5325 16 163( =)

6

(1]

[2]

[3]

[4]
[5]
[6]
[7]
[8]

[9]

[10]

[11]

[12]
[13]

S5, S T FE M MO R R A B0
o AR, 2 B TIE T RN FE B A R B R 1
AR A SIS P L 55— D T2 4 T A ) 4 % 1A i
SO RN T b A e IR A U B ok e B R B R DR B T AR

& % x Wt
FE I TS AL v R st o DS B BT T R SRR D] BT RL A2 ,2019,41(12) 12342 - 2355.

JIANG Yu, PU Lijie, ZHU Ming, et al. Progress and review of the research of farmland requisition compensation balance in
China[ J]. Resources Science, 2019,41(12) :2342 -2355. (in Chinese)
B, AT BT I AU o D P A O AR R R SR R S A BRI —— 3 T B I AR o b S A S S
AT 2" EHLT]. T E LR ,2018,32(6) 190 - 96.
HAN Lu, MENG Peng, JIANG Renkai. Logical root, pattern exploration and management innovation of balancing cultivated
land occupation and reclamation in the new era: based on the workshop “improvement methods and management innovation of
balancing cultivated land occupation and reclamation in the new era” [ J]. China Land Science, 2018,32(6):90 —96. (in
Chinese)
BEAR W oAk B . T BT AR A B R B P IS S R0 R [T ] o E R, 2018,32(8) 19 - 15,
QI Xinxian, ZHANG Zhihong, HUANG Xianjin. The contradiction of cultivated land protection in the new era and its innovative
countermeasures| J |. China Land Science, 2018 ,32(8) :9 —15. (in Chinese)
B & . B AL bl RETR T B BT B A R A X SRR [T ] AR B AR BT, 2022(1) 113 - 115.
TV SEAT ™A BT G B A (T ] W R R BEUR,2019(7) 222 - 23.
XM . TR R 5 R A TS R T ,2021(5) < 10.
B R S HT A, AR B IR, S5 [ e R R BT B M T AR XBE S T] L ARl AR AR, 2012,28(2) 11 - 6.
HU Yecui, ZHENG Xinqi, XU Jingyuan, et al. Regional difference for newly increased cultivated land area through land
consolidation in China[ J]. Transactions of the CSAE, 2012, 28(2): 1 —=6. (in Chinese)
EER, Do JT ARCGIS XT84 BF 5 2 Y IR A S0 A7 [ ] AP R 2 2 R (3 2 = B2 i), 201921 (38 1) 2) -
111 -117.
LT IR AR, B R, S M CT IR AR R ROBE LS A BEIROT R [T T AR B IR 5 X&), 2019,40(10) ¢
15 -25.
JIANG Lanqi, ZHANG Lijuan, ZHAO Huiying, et al. Physical suitability evaluation and potential development of reserve
cultivated land resources in Songnen Plain[ J]. Chinese Journal of Agricultural Resources and Regional Planning, 2019,40
(10) :15 -=25. (in Chinese)
Al A A FS A T 4 SRR AIE2HL . OG0 11 A g s v A PR A B 0 B b A E Y SEERIR R SRR B [T ] Rk 2R A
%, 2021(8) :29 -32.
R ML I A BB I A AR BOR T [ ] ZRUR L 24,2020 ,48(16) 1242 - 244.
LI Gang,MEI Zhenzhen. Research on technical specifications for investigation and identification of added cultivated land in
Hainan Province[ J]. J. Anhui Agric. Sci. , 2020,48(16) :242 - 244. (in Chinese)
FE 8. X ) PO T 08 B A AR AT G IR R Y R B [T ). w7 B R B R, 2020(8) :53 - 54,57,
AUl ZE G B T AT M 40 S5 SR B4 B A 4R T AR IR T Y LLE AT i e X [T, &




% 6 1)

BRI A A A SRR B SERE M ML B Sl B B D 167

[14]

[15]

[16]

[17]

[18]

[19]
[20]

[25]

[26]

[27]

[28]

B4R, 2018,49(6) 11300 - 1305.

DONG Xiuru, JIANG Xinyi, LU Weiwei. Calculating method for enhancement potential of cultivated land quality based on
agricultural land gradation—a case of Bayuquan district of Yingkou City[ J]. Chinese Journal of Soil Science,2018,49(6) :
1300 - 1305. (in Chinese)

B, E8. B o> 55 IR BB @ [T ). E -, 2019(2) 112 - 14.

FASEOF  XVHE. T o 0 B OB 48 A b B i S5 00 0T —— DU A BRSO B [T]. RO IT & 5 %4, 2019
(11):115 -116.

S A b B RO - b I D 1T 8 B B e O —— LA RSE BRI [ D] b s b b BT OR2# (AE 5t ,2020.

WU Guanhua. Evaluation of new cultivated land quality in land exploitation at plot scale: a case study of Fuping County[ D].
Beijing: China University of Geosciences (Beijing) ,2020. (in Chinese)

T ST, X0 2 5% AR L 3h rh R B B 8 RO AP T A B[ T). B R R =R (A A FL%) , 2018,33
(3):539 -546.

HAI Wenjing, LIU Xuelu, REN Jun. Estimation of new cultivated land and calculation of effective cultivated land area in land
consolidation program[ J]. Journal of Yunnan Agricultural University ( Natural Science), 2018,33 (3):539 - 546. (in
Chinese)

FHE, TR B 5 RN 8IE A A S BT R [T A AR, 2021(8) 112 - 13,

ZRICT . b R IR BT Bt B TR B ke SR [T ] s E AR T, 2019(16) 15 - 6.

JEVHE U, VE TR A R RS 1A b ) BE SR 5T 5 AR R P BN A BT LT ] R R B R S R B, 201827
(11):2629 -2639.

ZHOU Hui, ZHAO Wei, WANG Feiteng. Influence path and mediating effect of performance of supervision and maintenance
institution for rural land consolidation[ J]. Resources and Environment in the Yangtze Basin, 2018 ,27(11) :2629 -2639. (in
Chinese)

TGS R, R R AR T N A o i A b e B O R R R AT (D] K R AR R 4, 2018,38(4) -
181 - 186,194.

WANG Feiteng, ZHAO Wei, ZHOU Hui. Policies evolution of supervision and maintenance of land consolidation projects
based on content analysis method[ J]. Bulletin of Soil and Water Conservation, 2018 ,38(4) :181 — 186,194. (in Chinese)
orss. B RS RIA B YE P R SR T]. P E 2, 2021(11) .54 - 55.

TR, FOREEE B SR, A, R R M R R A AT [T ] A LA 4R, 2019,50(1) <1 -22.

ZHANG Chao, LU Yanghui, YUN Wenju, et al. Analysis on research progress of remote sensing monitoring of land
consolidation[ J]. Transactions of the Chinese Society for Agricultural Machinery, 2019,50(1) .1 - 22.

W, ik i, BRIE , 88, 2013—2015 47 50 SR WY BF b I 28 B AR SR IR Zr M [0, Al ALK 27 4T, 2018,49(3) .
205 -213.

YANG Jianyu, ZHANG Tingting, CHEN Zheng, et al. Spatial-temporal characteristics and source analysis of newly increased
cultivated land in Beijing Tianjin Hebei region from 2013 to 2015[ J]. Transactions of the Chinese Society for Agricultural
Machinery, 2018,49(3) :205 —213. (iin Chinese)

Wetg, St v B, . Bh i AT S S I Rt 5T ] B R BEIRAE S 4L ,2010(6) (41 - 44.

YAO Min, WU Hongtao, MU Chao, et al. Designing and developing the dynamic monitoring information system on balance of
cultivated land occupied and complemented[ J]. Land Resources Informatization, 2010(6) :41 —44. (in Chinese)

B, RV, g, S R A I A R g i B [ T] . RIS R AL, 2010(6) (45 -47,92.

MU Chao, WU Hongtao, YAO Min, et al. Design on rual land reclamation monitoring and supervision system [ J]. Land
Resources Informatization, 2010(6) :45 —47,92. (in Chinese)

SR—F, R UL Wk, S5 A R B G AN A WS R AT S LT] . B R IRAE B4k ,2015(6) 135 - 40.

GUO Yike, WU Hongtao, YAO Min, et al. Study on supervision with information technology with regard to the occupation and
supplement balance of cultivated land of country[ J]. Land Resources Informatization, 2015(6) :35 —40. (in Chinese)
F— WRE, RS BT A AR AN R S M R B SR LT] . B R RRAE B 16 ,2018(6) 17 -
12.

GUO Yike, YAO Min, WU Hongtao, et al. Design and application of dynamic monitoring information system on balance of
cultivated land occupied and complemented based on account management[ J]. Land Resources Informatization, 2018 (6) ;7 —
12. (in Chinese)

MENG F R,ZHOU J J,KONG D K, et al. The design and implementation of geospatial information verification middle platform
for natural resources government affairs[ J]. ISPRS Int. J. Geo-Inf,2022(11) :496 - 506.

rhAe R R [ A R G TR R A R S 4 T B b T R AR 2 5 Y8 92 R T A 1Y 4 S R L[ EB/OL]. [2016 -
07 —257. http: //f. m. mnr. gov. cn/201803/t20180306_1762892. html.

rh A B S L B URR . OC T ek A B Oy 2 D) S K S H b o AN - 3@ i [ EB/OL] . [2017 — 12 = 11]. hups: /
www. mnr. gov. cn/gk/tzgg/201712/120171214_1992753. html.

A AR, AT ECSE T RE [N A F AR BT IER P gk g. 2018 — 03 — 12(002) 2.

A NRIEFIE [ AR BEIER. AR I Q)T T it # st 5 AN 5 2 S B RS A CF I M [ EB/OL].
[2019 =12 =30]. http: // gi. mnr. gov. cn/202001/120200121_2498503. html.

H U B w5 A GBS R & T e 5 R [T ] R8s, 2024,10(3) =27 - 39.

MENG Fan, YANG Qunlil, GAO Yang, et al. Research and enlightenment on the construction mode of provincial government
big data platform[ J]. Big Data Research,2024,10(3) :27 —39. (in Chinese)



