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Abstract: [ Objective | The efficient use of land is the material prerequisite for the progress of urbanization ,
and the agglomeration benefits brought by urbanization are conducive to the improvement of land use benefits.
By clarifying the evolution of the coupling and coordination degree of land use efficiency and urbanization level
in Jiangxi Province, this study aims to provides a theoretical basis for scientifically and rationally formulating its
urban expansion policy, coordinating the relationship between people and land , and promoting the high—quality
development of urbanization.[ Method | Based on the statistical data from China Statistical Yearbook , China City
Statistical Yearbook and Jiangxi Province Statistical Yearbook, the entropy weight TOPSIS method, grey
correlation degree analysis and coupling coordination model were used to compare and analyze the temporal
evolution characteristics and coupling coordination degree of land use efficiency and urbanization level of
Jiangxi Province from 2011 to 2020.[ Result] (1) From 2011 to 2020, the land use benefits of Jiangxi Province
except for ecological benefits, showed a fluctuating growth, and the overall urbanization level showed a rapid
upward trend, and economic urbanization and population urbanization accounted for the largest proportion of
the comprehensive level of urbanization.(2) The coordination index of land use efficiency and urbanization has
increased from 0.154 in 2011 to 0.811 in 2020, with the fastest growth rate from 2011 to 2013.The coupling
coordination relationship gradually changed from severe imbalance to good coordination.(3)Land use efficiency
gradually laged behind the level of urbanization. (4) In 2020, Jiangxi Province ranked 18th in the country in
terms of land use efficiency, with a relative proximity of 0.164, which is lower than the national average; the
urbanization level ranked 24th, with a relative proximity of 0.139, which is lower than the national average ; the
coupling and coordination degree of land use efficiency and urbanization level of Jiangxi Province ranked in the
fifth echelon of the country, which is at the middle and lower level. [ Conclusion | The fluctuation of ecological
benefits has become the main obstacle to the improvement of comprehensive land use benefits, and the
underdeveloped level of land use restricts the rapid development of urbanization in Jiangxi Province.
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Fig.1 Location map of Jiangxi Province research area
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Tab.1 Land use benefit evaluation index system
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Tab.2 Urbanization level index system
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Tab.3 Relevance rating criteria

KHEEHE The correlation numeric value

KIRURIE Association strength
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Tab.4 Grading of the coupling and coordination degree of land use efficiency and urbanization
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Fig.2  Evolution of land use efficiency in Jiangxi Province from 2011 to 2020
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Tab.5 Grey correlation matrix of land use efficiency and urbanization level in Jiangxi Province from 2011 to 2020
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' 07273 0.696 6
e (0.7269) ¢ ) ¢ ) (0.7378)

Y1 Y2 Y3 Y4 Y5 Y6 Y7 Y8 Y9 Yo YIl  yl2 Y13 Y4 YIS Y6 Y17
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Economic

bencfis X2 0.8206 0.9094 0.7840 0.8367 0.770 8 0.8492 0.7433 0.863 1 0.796 1 0.804 8 0.7807 0.638 5 0.7429 0.590 1 0.724 5 0.763 3 0.757 6
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X13 0.7355 0.6669 0.7423 0.7570 0.777 1 0.7355 0.8200 0.7403 0.739 6 0.7379 0.7179 0.8021 0.718 3 0.731 6 0.7897 0.7499 0.783 7
X14 0.7279 0.6230 0.756 1 0.7377 0.778 4 0.7029 0.8375 0.6944 0.751 1 0.7383 0.7659 0.7467 0.768 2 0.7359 0.680 5 0.764 0 0.802 5
X15 0.8285 0.7047 0.876 1 0.8575 0.8569 0.8218 0.848 1 0.8055 0.858 8 0.8351 0.8104 0.7059 0.803 6 0.6309 0.7550 0.871 4 0.863 3
X16 0.8599 0.7133 0.8949 0.7231 0.870 6 0.8473 0.8107 0.808 5 0.8857 0.899 4 1.0000 0.698 6 0.847 1 0.6426 0.6507 0.8732 0.850 9
X17 0.7222 0.6278 0.756 0 0.7350 0.763 6 0.7197 0.7734 0.7002 0.743 7 0.7359 0.7529 1.0000 0.788 6 0.676 6 0.6439 0.7747 0.7857
X18 0.5320 0.5584 0.5259 0.507 6 0.5164 0.5317 0.5057 0.5313 0.5269 0.5318 0.5267 0.5242 0.5317 0.4877 0.4523 0.5232 0.5059

HERRES X19 07132 0.7476 0.7233 0.6980 0.7166 0.7414 0.6939 0.716 0 0.7197 0.706 0 0.715 1 0.647 3 0.7356 0.5293 0.622 8 0.724 8 0.7155
Eco-

efficiency

(0.6855) X21 0.8391 0.708 0 0.8885 0.7189 0.8804 0.8375 0.799 1 0.789 8 0.876 0 0.8799 0.914 1 0.7187 0.870 6 0.6293 0.6525 0.886 9 0.839 1

X20 0.6498 0.6173 0.664 5 0.6054 0.669 1 0.647 8 0.6572 0.6333 0.6602 0.661 6 0.6825 0.6232 0.6829 0.7302 0.679 4 0.667 0 0.647 9

X22 0.5706 0.5677 0.5699 0.6107 0.5703 0.5572 0.5833 0.5742 0.569 5 0.564 6 0.5613 0.584 3 0.5619 0.616 0 0.6099 0.5753 0.590 6
IEEAEE X23 07896 0.8005 0.753 1 0.8127 0.746 6 0.8052 0.7305 0.8197 0.762 1 0.768 8 0.7292 0.644 1 0.7372 0.5600 0.713 1 0.7445 0.739 0

Environ- X24 0.5400 0.544 3 0.546 1 0.508 8 0.5420 0.5550 0.5327 0.527 3 0.547 7 0.554 3 0.5502 0.563 7 0.548 1 0.5323 0.4870 0.5478 0.5319

mental

benefits %25 0.7278 0.6738 0.744 1 0.7525 0.762'5 0.7158 0.794 6 0.7224 0.7348 0.7170 0.7396 0.7373 0.7307 0.686 5 0.722 4 0.766 1 0.794 5
(0.6319) X26 0.5018 0.5119 0.5055 04716 0.5018 0.506 6 0.4962 0.489 4 0.5049 0.5082 0.519 1 0.5425 0.5205 0.559 0 04815 0.509 6 0.500 2
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Tab.6 Ranking of grey correlation between land use efficiency and urbanization in Jiangxi

LAY

ST VTP AR MR R S SR B A S AR AR B K G IR B 3 K T35 0.474 3, 9 P DL 1
KA AP 71.15% R R bR s B 3 SCH K DL L oKF-, 38 B E R B 5
P ] LG b S RV PG 4 LA K 5 e R P R A 2 AR

AIE B S, U5 BH T 3 B FE
XYL PG 45 + R %% 25

P ORI AR SR bR S A KO SCHE o W AR bR TR TS R KA ORI S
Serial ~ The correlation between land use efficiency Grey correlation The correlation between urbanization Grey
number indicators and urbanization level indicators and land use benefits correlation
1 W RN AT S A 0.855 4 W RN AT S A 0.749 7
2 IR NS 0.854 8 £ N NS 0.748 5
3 bl 0.853 4 R AT E 0.746 2
4 VNSRS W N 0.844 2 AT S 0.744 5
5 I HE 2308 0 i R A 0.8410 A¥3GDP 0.7427
6 Hi¥ GDP 0.834 7 N3 i DX T AR 0.742 4
7 BT NIIA BEBE IR AL 0.816 3 A Tk B = 0.738 2
8 NI3E B T AR 0.807 9 BT NI BEBE R 5 0.737 7
9 Tk B = {E 0.807 8 N B b2 B A 0.733 7
10 YNTESIATE A 0.807 6 LI FH AR 0.733 3
11 Hu B A B A 0.7750 HH PR R R 0.722 9
12 VRPN ) BTN 0.749 7 NI ==l 0.718 9
13 FEHE N 0.747 1 % =75 GDP L 0.703 1
14 ERCE TR S Y LELIE S 0.744 5 FEl Mok A B L E 0.686 0
15 W R AT T AR 0.741 8 T NERER 0.665 5
16 15K b R 0.736 6 R S 0.647 5
17 N b i T AR 0.698 0 FHKE B 0.608 3
18 IR R 0.677 8

19 AL IX SR AL 75 R 0.657 6

20 i SEWSIES s 0.6153

21 M A% 0.578 7

22 PN ST 0.538 8

23 B B AR R R 0.5317

24 HFI RS Dl A5 0.518 8

25 Tl A S £ R 0.507 7

26 UNEE: ;s 0.469 8

THEAS Y, R AR 85 -5 WA KT 2 o 5 B OCHR , Horh 2 9% al e o las AR R

Bl a5 RAF A K P S IR AR a3 il
HE MR P ARN , AR BE OGRS LA Bk, Horpras

U AL, N AL

33

ARSI
THA R 2011—2020 4 VT VG4 1A 285 5 A K R A B BE H 0.154 % 2l 31 30 0,811,

RAEAY K K SF-#5- F8 AR A5 M) A80AR B SR BB BE B 7K A

= [ Spl AR A Xk b ) FH A 4 1140 52 i) e g A S, G
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Tab.7 Coupling degree and coupling stage of land use efficiency and urbanization

MEECHE UHEEETE AU D A PR

Ifm U, U, U-U, Coupling degree  Harmonized  Coupling coordination The degree of coupling

C value index T—value D value coordination
20114 0355 0.068  0.287 0.147 0.161 0.154 R
20124 0386  0.101  0.285 0.62 0.241 0.386 BREESR
201345 0.405 0206  0.199 0.717 0.307 0.469 Wil 2 78
20144 0439 0297  0.142 0.816 0.372 0.551 SRR PRI
20154F 0516 0386  0.13 0.862 0.465 0.633 IR
20164 0477 049  -0.013 0.783 0.48 0.613 IS
20174F 0585  0.632  -0.047 0.946 0.614 0.762 Ry
20184F  0.643  0.761  -0.118 0.923 0.715 0.813 R 4F o
20194 0.651 0.881 -0.23 0.833 0.786 0.809 R &F o
20204 0.677 0979 -0.302 0.765 0.86 0.811 R 4F o

330 KORZEE-EC VLV MR R ES RN AR K TR A DR R EE 2011 4S8 0154, S E R
2012 4F 4 0.386, 4R JE 220 52013 4F T3 0.469, R B 25 0 . 2011—2013 4F 8] — 34 -4 b 4 5 {4
FRRC P H R A AR S R X — B B, bR A RS T A A R SR K A & R X
Hi A FH 23S B P 1 R SR , A T BB BE . 2011—2013 4 [A] 3 FE Ak A R S R B, Sk LAk
i J AR B S TR 55, WA A B VR B A R A, B EE R, bR TR g S IR AR R R O R 1)
k.

332 WSERAFEHE 2014—20164F, “HHE UMM H 0.551 HEK 3 0.613, 3¢ 5 H o Ur M 5% 722 S 4]
AP . 2014 45 Sk S PR E AR AL S R Sk LAk 2 R ) - b ORI AR RS 14 3B 4 R, B AT AT
“HEPUIRAS (HAL 20112013 4F, 540" R LR 8055 . 2015 45 9120 UhJE A A i IS 7, 2016 4F & T
F125 B3 - bR S 3 A ] 25, 2015, 2016 454 FR i 5 3R SRR A 20 Up i, (5 ph Snl LAk i s
A5 Sy - MR S A RS B UE R IR, A R R AT B A S R IR

333 WOEAJEME 2017—20204F, —H AR ECH 0.762 B K 5] 0.811,2017 47K P JH £ Hb
FIH 5 WAL R 20 7Y 2018—2020 4F 2 B 4 Pp o A Hi R i 5 78, 2018 4F — 3 # & Ul B fe ey, h
0.813,2019 442 2018 4F W A7 T [, 2020 4FE A A [0l 7. 2017—2020 4F [8] 2 F5 4 Wip 01 4 FH i 4
0.049. 2018—2020 4F- AR Ak PRk & Ji , - MR FH V% J5 T 3 BEL A J Joe B, & i AR FH 80 265 X 3 B e
(B VR B, 3 Ah T R5 B0 IRAS , ELF5 B0 VR AR 88 T .

34 S5HMARIILLOH

340 EHA R G S LA e AT AL TOPSIS A5EAY X B s 15 Hh X A4 [ 2 31 4>
BRATELX 2020 4F + 3 R HRL 5 24T 15 (1 4) o 25 S 3 0 3. [ 4 A FH 28 50 3535 B AR A, 5 et
F AR ARG B 0T FE I 1 T8 51 0.79 4b AT (3% T 0.4, A E E 4 0.152 4, 7T.05445 4 0.099, HEZ 20 4 .
- MR FH A 23 58 A BE R R 31 0.709 A1, Hr B BIK T 0.4, & EIE N 0.250 7, TLVEE N
0.227, HESS 16 44 o L 1R A= 30 3 SRR AR X AL 0T, HEZA 1T 13 (1948 1035 B D0k X ARG 2 30 B 141 0.4 LU
b A EPME N 0.359 1, TLVE A HESE 5 44, AT H23T B Oy 0.483 . MR I BR85 %5 25 48 B304 1= {8
0.276 1;VLPE44 7 0.161, HESE 30 44 i (K F A E VK. 2 A LR 208 18 B09ME 4 0.196 9,
AR S AN, G R ORI R BE R 1A 5] 0.702 40, HIA A I BHK T 0.4 VLV HESS 18 4% , AR
FEL R 0.164.
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Fig.4 Histogram of relative proximity of land use benefits by province in 2020
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Fig.5 Histogram of relative proximity of urbanization levels in provinces in 2020
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