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Impacts of mixed use of rural residential land on rural vitality : An empirical study of Shandong Province
ZHANG Bailin', ZHANG Rujia’, QU Yanbo’, QIAO Rongfeng'", CAl Weimin', WU Yunqing'

(1. School of Environmental Science and Engineering, Tiangong University, Tianjin 300387, China; 2. School of Economics and
Management, Tiangong University, Tianjin 300387, China; 3. School of Public Management, Shandong University of Finance and
Economics, Jinan 250014, China)

Abstract: Mixed land use is an important step to realize intensive land use and to stimulate regional vitality. This study examined the
theory of mixed land use, constructed an analytical framework for the relationship between mixed use of rural residential land and rural
vitality, and explored the characteristics of the impact of mixed use of rural residential land on rural vitality using Simpson’ s diversity
index, a multi—factor comprehensive evaluation method, and a correlation test of Shandong Province as an example. The results showed that
the growth rates of rural vitality indexes in the high, medium, and low zones of mixed use of rural residential land in Shandong Province
from 2010 to 2018 were 84.70%, 60.74%, and 50.33%, respectively. Thus, the faster the mixed use of rural residential land improved, the
faster the development of rural vitality. The regional averages of the rural vitality index in the low, medium, and high zones of rural mixed
use of residential land in Shandong Province were 0.13, 0.23, and 0.29 in 2010, respectively, and 0.19, 0.24, and 0.38 in 2018,

respectively. The higher the degree of mixed use of rural settlement land, the higher the level of rural vitality. The Spearman correlation
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analysis and Kruskal-Wallis test results showed that the mixed use of rural residential land was related to rural vitality and stimulated rural

vitality. This study concludes that mixed use of rural residential land promotes rural vitality and provides new ideas for innovative village

planning and rural revitalization.

Keywords: rural residential land; mixed land use; rural vitality; village planning; Shandong Province
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Figure 1 The analytical framework of stimulating rural vitality by mixed use of rural residential land
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Table 1 Classification of rural settlement land
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Table 2 Evaluation index system of rural vitality
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Table 3 Growth of mixed land use index of rural settlement area and rural vitality index from 2010 to 2018 in Shandong Province
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I P X (<28.27%) 50.33 -12.83 128.04 42 3231
X (28.28%~55.52%) 60.74 8.34 296.28 58 44.62
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Figure 2 Spatial distribution of growth rate of mixed land use index and rural vitality index from 2010 to 2018 in Shandong Province
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Table 4 Index of mixed use of rural settlement land and rural vitality in 2010 and 2018 in Shandong Province
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TRAF 485087 Division of mixed use index

26 71F6 %X Rural vitality index

CIMi&fH X Low value area [710~0.227
1 7{f X Median value area 10.228~0.387
B = {H X High value area [7710.388~0.769

CI4EF 4L 1X Non-study area

B3 2010 FFM 2018 FELFRRFABR S AMEESF BIgEH & #7iE 1388

Figure 3 Index of mixed use of rural settlement land and rural vitality in 2010 and 2018 in Shandong Province

x5 WHERERNERSRAMESH AIGEGKTE)5 S #1iE FIGE(KFE )X 4 (Spearman)

Table 5 Correlation between the growth rate(level) of mixed use of rural residential land and the growth rate (level )

of rural vitality in Shandong Province (Spearman )

TiH Ttem Wi Y Both of growing rate 20104 /K2 Both levels in 2010 2018 4EHiE /KE® Both levels in 2018
B CIUR) <0.001 <0.001 <0.001
LIPSV 0.410%* 0.8327% 0.860%*

T #AE 0.0 1 K- (RUR ) FH G 2 2 5 (D2010—2018 AR AT i R o5 FH b TR A R FH A 15 & RS F739 3 5 2010 AR AT i R 5 T TR A R FH K
-5 2 RHE SR 32018 AR A B s FH IR A5 FI KT 5 £ T 1K

Note: #* Significant correlation at 0.01 level (two-tailed) ; D The growth rate of mixed use of rural settlement land and the growth rate of rural vitality
from 2010 to 2018; @) The level of mixed use of rural settlement land and the level of rural vitality in 20103 3 The level of mixed use of rural settlement

land and the level of rural vitality in 2018.
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A B R A R A RK X ) £ R 1K
T IR s B PR H1 - 2010 4E 4 i s IR &
FIRAEK K £ 8006 T3 K 225 @Rk
HO: 2018 4% i+ Jai & i i Hi TR A A AS TR K S XY
SR E K TE 200 5 BB H1: 2018 AE A AT J R
SR A R RDKE X £ WS Tk 2251
FIIH Kruskal—Wallis 46 56 15 2] 4 A 5 B S A H IR A F)
FAXE & TG 75 0 1 S 25 P Sig (B . A5 Sig (i< %
PEAK oo, 150 B 45 SR V5 FEFR 435 PN, D4 448 AR, 3%
TP, 2 W2 SRR ™, i 45 R R
AT B A TR & R R 3 K ) X & b3 3
B OKF) SZ ) Sig (H4 /T 0.01(FK6) , RITE a=
0.01 K, A AT i B o5 b TR A5 1) FF 84 5 (/K ) %o
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Fo a7 T b 25+ B Bk s ) AR TR R TR
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2018 4 LA AT J R TR & R 46 By b
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117 8.04.6.07.4.52 A 73 1, % b AR BRI 4l
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F6 WHREARNERSAMESH AEECKFE)IT S #+iE S8 E (K F) B0 (Kruskal-Wallis #36)

Table 6 The influence of the mixed use rate(level) of rural residential land on the growth rate(level) of rural vitality in

Shandong Province (Kruskal-Wallis test)

S— SRR 002 T T
The rate of increase in rural vitality Level of rural vitality in 2010 Level of rural vitality in 2018
*Ir 26.319 78.586 23.169
H HEE 2 2 2
W <0.001 <0.001 <0.001
”A;’;}Eﬁggﬁ(ﬁg% AR B B AT TR R PTG 5 @43 2H AR 34y 2010 AR AT T S T IR & R TTHEH0 G448 i 2018 44 J R s T b
TRAFITHRE

Note: @D The grouping variable is the growth rate of mixed use of rural residential land; @ The grouping variable is the mixed—use index of rural

residential land in 2010; @) The grouping variable is the mixed—use index of rural residential land in 2018.
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