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Research on the Construction of Grassland City Landscape Evaluation System Based
on Structural Equation Modeling: Taking Xilinhot City in Inner Mongolia as an

Example

YANG Yang' GUO Lixia"?
(1. School of Architecture, Inner Mongolia University of Technology, Hohhot 010000, China ;2. Inner Mongolia Key Labora-

tory of Grassland Human Settlement System and Low-Carbon Construction Technology , Hohhot 010000, China)

Abstract: This study employed the literature analysis method to preliminarily identify evaluation ele-
ments for the landscape of grassland cities in Inner Mongolia. Data on public perceptions and assess-
ments of these elements were collected through questionnaires, while structural equation modeling was
applied to determine the weights of evaluation indicators and to verify the scientific validity and rational-
ity of the indicator system. Finally, a grassland city landscape evaluation index system was established,
consisting of three dimensions (natural environment, human environment, and built environment) , 19
factor layers, and 37 indicator layers. Taking Xilinhot City, a typical grassland city in Inner Mongolia,
as an empirical case, a landscape evaluation was conducted. The results indicated general agreement
with the overall urban character: both the natural and human environments received evaluation ratings of

"relatively agreeable", while the built environment was rated as '

'average".
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Fig. 1 Urban landscape evaluation index system
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Table 1 Results of Cronbach’s Alpha reliability analysis
for each dimension
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Fig. 2 Theoretical model of the urban landscape evaluation index system
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Table 3 Fitness evaluation indexes and fitting results for

the model
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Table 4 Standardized factor loading coefficients and significance results
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Table 5 Convergent validity test of latent variables

it Rl A =R TN e SE CR P HEFECR VP 24 IR AVE

ER/378: <-—- It KR 0.654
N SCH S <-—- T KSR 0.821 0.227 7.615 ok 0.846 0.652
R <-—- T RS 0.925 0.250 7.262 okt

X11 <——- ER/378: 0.539

X10 <——- ER/378: 0.604 0.130 8.645 ok

X9 <——- EE/37: 0.681 0.131 9.298 sk

X8 <——- ER/S78:) 0.648 0.120 9.031 ok

X7 < EE/373: 0.607 0.129 8.674 sk

X6 < F1 3R BR 85 0.686 0.133 9.342 o 0868 0399

X5 <——= EP/378:) 0.713 0.133 9.544 sk

X4 < EE/378:5 0.677 0.128 9.271 sk

X3 < EE/373 0.615 0.142 8.740 sk

X2 < EP/378:7) 0.520 0.142 7.816 i

X15 <-—= NSCHREE 0.768

X14 <——- NSCAEE 0.816 0.067 15.726 sk

X13 < N SCHRBE 0.818 0.070 15.767 ok 0868 0-022

X12 <——= NSCHREE 0.751 0.063 14.369 sk

X39 <——- H A B 0.715

X38 <——- HERL AR 0.659 0.069 12.349 sk

X37 <——- R 35 0.677 0.078 12.689 sk

X36 <——- A R 8 0.713 0.073 13.386 ok

X35 <——- A R 0.715 0.077 13.410 ok

X34 <——- HE AR B 0.731 0.072 13.720 ok

X33 <——- R B 0.726 0.073 13.626 ok

X32 <——- AR B 0.710 0.073 13.325 ok

X31 <——- AR B 0.645 0.079 12.088 ok

X30 <——- R 0.705 0.077 13.219 sk

X29 <—— NI 0.753 0.080 14.150 sk

X28 <——- AR B 0.668 0.083 12.511 sk 0.954 0.475

X27 < 2% 0.645 0.071 12.074 sk

X26 < 2% 8: 0.672 0.079 12.591 sk

X25 <——= R A 0.736 0.072 13.812 ok

X24 < R 0.672 0.075 12.592 sk

X23 < %78 0.707 0.079 13.257 sk

X22 < R 0.641 0.078 12.008 sk

X21 < A 0.728 0.069 13.656 sk

X20 <—— A 0.693 0.068 13.004 sk

X19 <= A 0.618 0.082 11.560 sk

X18 <= A 0.670 0.075 12.550 sk

X17 < A R 8 0.634 0.077 11.865 sk

0.103,0.097,0.109,0. 113,0. 108,0. 098,0. 083) .

AN SCH B =(X12,X13,X14,X15) , A FE 4 W,=

(0.244,0.259,0.259,0. 238) .

AL B 48 = (X117, X18, X19, X20, X21, X22,
X23,X24,X25,X26,X27,X28,X29,X30,X31,X32,

X33, X34, X35, X36, X37, X38, X39) , #¢ & 4 w,=
(0.045,0.042,0.043,0.045,0. 045, 0. 046, 0. 046,
0.045, 0. 041, 0.045, 0. 048, 0. 042, 0. 041, 0. 042,
0.046, 0. 042, 0. 045, 0. 040, 0. 046, 0. 044, 0. 039,
0.042,0.040),

45



Mo B A L TR T AR R A U T KUY O R R A R A Y —— L A Bl B b R i S 41

R6 BLEEXRFUERER

N
Table 6 Discriminant validity test of latent variables 4
Eizka ERSIN S N SCHBE L B
N il
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Table 7 Fitness evaluation indexes and fitting results for
the modified model
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Fig.5 Schematic diagram of Xilinhot’s urban landscape pattern
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Fig. 6 Mt. Ovoo, Bezi Temple, Mongol Palace, Xilin Square (from

left to right)
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Fig. 4 Aerial view of Xilinhot city
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Table 8 Urban landscape evaluation index system
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Table 9 Membership matrix and evaluation scores for

each evaluation factor

. R B
L T S T
x % VNG UNE] (34) NG SNl
(545)  (44) (24y)  (141)
X2 039 043 016  0.02 0.00  4.18
X3 032 048 0.7  0.03 0.00  4.08
X4 028 033 030  0.06 0.03  3.77
X5 027 036 030  0.06 0.02 381
g X6 019 050 024  0.06 0.02 3.9
W x7 021 0.39 030  0.08 0.02  3.70
X8 022 045 025  0.07 0.01  3.81
X9 0.8 050 026  0.04 0.02 3.9
X10  0.19 046 028  0.06 0.01 377
X11 0.6 049 0.8  0.05 0.02 3.93
X12 032 050  0.14  0.03 0.01  4.09
A X130 038 048 0.0  0.03 0.01  4.19
W x14 032 052 013  0.03 0.00 4.13
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X27  0.13 0.16 038 032 0.02  3.07
LA \os 004 040 032 0.02 001 385
$78:
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B=WxR (4)
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B,=W,xR,=(0.249,0. 436,0. 248,0. 054,0. 014)

B,=W,xR,=(0.344,0.496,0. 121,0. 029,0. 009)

B,=W.,xR,=(0.216,0. 339,0. 346,0. 091,0. 008)
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0.496,0.121, 0. 029, 0. 009, 0. 216, 0. 339, 0. 346,
0.091,0.008) .

R Hf A7 SC A5 2 A AT S WORTBR 8 4 R
HEAT B 25O 15
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