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Table | Description of spatial data and statistics of research samples
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Fig.1 Study areas and spatial distribution of survey samples
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Table 2 Linear regression results of residents’ perception of human settlements
A RERUER) K5 i REFrAER)
() Hi la HELIb HiR I (R Hi la HELIb B I
R NI 50~59% -2.021 -1.672 -1.819
JNEE 5.029%* 3.879%* 1.830* (-1.954) (-1.662) (-1.442)
(-4.046) (-3.192) (-1.209) 3 (S R W1 B LA 2 7)
NEFEFERPTF I —1.590%** —1.389%%x* -0.965* Kok -1.128% -0.463 —2.192%#x*
(-4.396) (-3.921) (-2.190) (-2.103) (-0.882) (-3.351)
POV & 1 -2.087 -1.479 -1.435 Mo & A E -4.149%* -3.509%* -8.571%%*
(-0.756) (-0.549) (-0.425) (-3.245) (-2.715) (-5.500)
N di3 0.558%* 0.494%* 0.101 FREFERN(SIRA: 105 7CLA )
(-1.667) (-1.510) (-2.693) 10~20/3 7% -0.507 -0.534 -1.069
TR XV 0.002 0.016 0.019 (-0.883) (-0.952) (-1.527)
(-0.067) (-0.575) (-0.578) 20~30/3 7 0.214 0.648 -1.406
AT @ SEE -0.220% -0.187 0.099* (-0.322 (-0.995 (-1.733)
(-2.125) (-1.848) (-0.788) 3073 76LL | -1.482% -1.023 —4.288%%*
MG T R E (-2.029) (-1.441) (-4.844)
PSR BE) PRSI A M £E)
& -0.460 -0.104 0.189 Gt £ —2.904%** -3.643%%* -3.998#**
(-1.006) (-0.233) (-0.34) (-3.781) (-4.780) (-4.247)
RS IRA: 605 LA L) HH 91.276%*+* 90.154%** 86.869%**
305 LT 1.300 3.278%k* 2.397* -15.582 -15.775 -12.127
-1.357 -3.510 -2.047 R 0.021 0.033 0.038
30~39% -0.138 0.957 -0.255 PR 0.017 0.028 0.034
(0.147) 1051 (0.223) Flti F=5.128, F=7.804, F=9.425,
P=0.000 P=0.000 P=0.000
40~49% -2.092% -1.797 -2.607*
(-2.185) (-1.938) (-2.232)

¥E: * P<0.05, ** P<0.01, *** P<0.001,
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Fig.2 Non-linear fitting curves between population density and

residents’ perceptions of human settlement
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Table 3  Path test of the impact of population density on residents’ ecological livability perception

i 2a HiR2b R 2c HiRI2d 1% 3a
PR A e (i T ) NS SRIKZE(A] FEwiZE 1] TR R
REbRUER)
AR AR
UNRE: S 2.625% 4.407%%% 3.590%* 3.831%* 2.108%*
(-2.264) (-3.512) (-2.877) (-2.598) (-2.598)
N BV BEIR) - 75 T -1.085%* —1.44]1%%* —1.261%%* —1.52]%%* -0.509*
(-3.215) (-3.928) (-3.474) (-3.544) (-2.156)
Fofh g e A A = P Ll Pl P P
A
NSl 0.212%%*
(-11.343)
P el ] 0.190%+*
(-9.968)
AFEIT s i) 0.171%%*
(-8.742)
RN 0.238*#*
(-17.589)
MG R R Pl il i P Pl
WA 82.948%** 78.282%** 84.550%** 88.061%** 23.449% ¥+
(-15.179) (-13.178) (-14.378) (-12.672) (-5.969)
I 0.020 0.026 0.026 0.029 0.585
R 0.016 0.022 0.022 0.025 0.583
Fit F=4817, F=6.264, F=6.258, F=6.975, F=271.512,
P=0.000 P=0.000 P=0.000 P=0.000 P=0.000

VE: * P<0.05, ** P<0.01, *** P<0.001; 2% [ 9T T
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Table 4 Path test of the impact of population density on residents’ health and comfort perception
Biti2e WER2f H2g HER2h BERL2i Rt B30
mERehEn  mamn gt P BMET e SRR L s
FH(bRAELR)
RS
INEE-3 4.091%** 2917* 4.639%** 2.102%* 4.813%* 4.868%*** 0.420
(-3.014) (-2.207) (-3.828) (-1.678) (-3.202) (-3.346) (-0.657)
N %5 B ST 05 10 -1.162%* -0.914* —1.452%*%* -0.936 —1.774%** —1.772%** -0.220
(-2.938) (-2.374) (-4.111) (-2.565) (-4.050) (-4.181) (-1.179)
HoAth it pRIA AL B Bl F il il i il Etal bl
o1
LRE Rk 0.154%x*
(-12.260)
R X T AR RS 0.051%**
(-4.175)
KAV B 0.176%**
(-12.120)
DX T R 25 ¢ 7 0.149%**
(-11.45)
RE 0.133%%**
(-8.858)
FEDXIE R B de A 4R 0.217%%*
(-17.590)
MNEHAEE Fehil £l il gt ] F il ]
it 92.417%** 87.631*** 89.250%** 84.441 %+ 92.394%#** 86.282%+** 12.575%**
(-14.470) (-14.100) (-15.660) (-14.330) (-13.070) (-12.610) (-4.060)
R 0.040 0.035 0.037 0.040 0.036 0.041 0.735
AR 0.036 0.031 0.033 0.036 0.032 0.036 0.733
FfE F=9.709, F=8.362, F=8914, F=9.710, F=8.660, F=9.760, F=478.756,
P=0.000 P=0.000 P=0.000 P=0.000 P=0.000 P=0.000 P=0.000

H:* P<0.05, ** P<0.01, *** P<0.001; 75 A C LTI
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Table 5 Path test of the impact of population density on residents’ traffic convenience perception
A2k HR21 MR 2m HiAd2n 20 Bii3c
(gi) >HATHR BT AT AT T8 B I NREFE I EHE
RE(brER)
AR A R
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AT 0.135%
(-8.639)
BT 0.003
(-0.189)
NIAE AT 0.296%+*
(-21.490)
T BrE I 0.235%
(-19.169)
MNEERE 0.243%%%
(-24.751)
AN AR ] i il il £t il
W 93.049%** 95.160%** 84.914%** 91.270%** 96.476%*** 3.967
(-14.122) (-13.687) (-13.003) (-10.984) (-10.504) (-1.064)
R 0.025 0.028 0.030 0.034 0.042 0.753
AR 0.021 0.024 0.026 0.030 0.038 0.751
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Impact of Urban Population Density on Perception of
Human Settlements in Hangzhou

Xu Jingxue'*’, Zhang Wenzhong'’, Chen Li*

(1. Key Laboratory of Region Sustainable Development Modeling, Chinese Academy of Sciences, Beijing 100101, China;
2. Institute of Geographic Sciences and Natural Resources Research, Chinese Academy of Sciences,
Beijing 100101, China; 3. University of Chinese Academy of Sciences, Beijing 100049, China;
4. College of Applied Arts and Science, Beijing Union University, Beijing 100191, China)

Abstract: The study of the nonlinear relationship between population density and human settlement environ-
ment perception is of great practical significance for the rational control of the size of big cities, the formula-
tion of appropriate population density control standards and the scientific development of urbanization. Taking
Hangzhou as a case city, based on the results of the social satisfaction questionnaire of “city health examina-
tion” of the Ministry of housing and urban rural development in 2020 and the spatial data of Hangzhou urban
built environment, this paper analyzes the nonlinear relationship between population density and residents’ per-
ception of ecological livability, health and comfort, and transportation convenience by using three-stage step-
wise regression model and intermediary effect test, It also analyzes the influence path of population density on
the perception of human settlements in different dimensions. The results show that: there is a significant inver-
ted U-shaped correlation between population density and residents’ perception of ecological livability, health
and comfort, and transportation convenience. When the population density is between 15 000 persons/km’ and
20 000 persons /km’, residents’ perception of these three dimensions is the best; In the aspect of impact path,
the impact path of population density on Residents’ perception of ecological livability is partial intermediary,
and the impact path of population density on Residents’ perception of health and comfort and traffic conveni-
ence is complete intermediary. The research can not only deepen the understanding of compact city theory, but
also provide the corresponding decision-making basis for Hangzhou urban planning, and promote the healthy

and orderly development of new urbanization.

Key words: city health examination; human settlements; population density; Hangzhou
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