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ABSTRACT

The purpose of this study is to find out the main factors affecting air quality in urban physical space factors, and
provide clues for environmental improvement. Nine monitoring stations in China’s industrial city, Changchun, collected
AQI concentration data from January 1, 2018 to December 31, 2019. This paper analyzes the types and distribution
characteristics of urban physical facilities within a radius of 300m with the detection station as the center. The monitoring
station is divided into three groups, and the difference in floating dust concentration among the three groups in different
seasons is analyzed. The results show that AQI concentration is the highest in spring and winter, followed by summer,
and the lowest in autumn. The place with the highest concentrations of AQI in spring are F (93.00), D (91.10), I (89.20),
in summer are D (69.05), A (67.89), B (84.44), in autumn are I (62.80), G (60.84), D (53.27), D (53.27), in winter are
I (95.82), H (95.60), f (94.04). Through SPSS analysis, it shows that the air index in a space with a diameter of 600
meters is related to forest land, grassland, bare land, water space, tree height, building area (average value), and building
volume (average value). According to the statistical analysis results of spring and winter with the most serious pollution,
forest land area (43,637m’, 15.44%) and water surface area (18,736m’, 6.63%) accounted for the majority, and group 1
(A, B, C) with the least average building area (448m’, 0.17%) and average building volume (10,201m") had the lowest
pollution concentration. On the contrary, group 2 (D, E, F) had the highest AQI concentration, with less or no woodland
(1,917m?, 0.68%) and water surface area (Om’ 0%), and the highest average building area (1,056m?, 0.37%) and average
building volume (17,470m’). It is confirmed that the characteristics of the area with the highest AQI concentration are
that the more the site ratio of tree height above 12m, the smaller the site ratio of bare land, and the lower the pollution
degree. On the contrary, the larger the area of bare land, the higher the pollution degree. By analyzing the characteristics
of nine monitoring stations in Changchun, it can be seen that the air quality brought by the physical characteristics of
urban space is closely related to the above factors.
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Figure 1. 9 air quality monitoring stations
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Table 1. Location of the monitoring stations

Site Longitude Latitude
I 125°26'82.3" 43°83102.7"
H 125°2379.1" 43°80'62.2"
G 125°27°41.4" 43°89'98.5"
F 125°40'43.8" 43°85'54.4"
E 125°20'93.0" 43°83304"
D 125°31'02.8" 43°90°68.5"
C 125°3517.2" 43°86'47.1"
B 125°31'189" 43°85'96.2"
A 125°44'18.3" 43°7775.9"
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Table 2. Classification of AQI level from 2018 to 2019

Ste| AJ| Levdl 1(d) | Levd 2d) | Level 3(d) | Levd 4(d) | Level 5(d) | Level 6(d)

T | 7440 138(1977%) | 40(6447%) | 83(1261%) | 14Q201%) | 5072%) | 3(043%)

231 26(2951%) | 3T7(EA01%) | (L% | 02871%) | 11(158%) | 2(024%)

7134 211(3023%) | 309(5287%) | S127%) | 19272%) | 6(08%) | 4051%)

TS 207(3L0%%) | 3B(R72%) | 84(1208%) | 0281%) | 6(086%) | 3(043%)

7100 16(2794%) | 36(5650%) | (1L7%) | 19272%) | 5072%) | 0029%)

03 177(53%) | 831@261%) | 710017%) | 8(L15%) | 3043%) | 20029%)

6872 238(3L10%) | BV(OLA%) | BALR%) | 14Q01%) | 8(115% | 1014%)

6790 23(3481%) | 33(R01%) | 711017%) | 12(072%) | 7000%) | 2029%)

>lw|lo|lol-w| = Q| @

6146 318(4656%) | IB(4413%) | B78%) | 12(172%) | 3043%) | 20029%)

Table 3. Seasonal average AQI values from 2018 to 2019

Site Spring Summer Autumn Winter
I 89.20 64.68 62.80 95.82
H 87.84 64.34 52.09 95.60
G 86.56 63.53 60.84 7715
F 93.00 59.54 52.46 94.04
E 86.47 60.39 51.52 91.01
D 91.10 69.05 53.27 89.63
C 84.60 67.86 51.03 86.32
B 84.44 62.00 52.65 84.76
A 7871 67.89 40.27 7321
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=3 A4 318Y0l Y, 7P . JAstd Ik 1§ o Table 4. Average AQI values of the seasonal group from 2018 to 2019
Ny 91 P Tl 1
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Table 5. Factor analysis of 9 sites 1
Land Roadside trees Water space Gr :
Site o~ o " . Water 0ss area
Forest land(m®) Meadow (m?) Bare ground(m®) Type Number Height(m) area(md) (m")
I 38,692(13.69%) 8,345(2.95%) 59,760(21.15%) Whitewood 152(100%) 10 ( Oiig; )
. 0
Whitewood 251(48.74%) 4 0
H 14,489(5.13%) 4,459(1.58%) 35,384(12.52%) Pine 245(4757%) 6 (000%)
Willow 19(3.69%) 6 7
Pine 101(23.71%) 6
Whitewood 78(18.31%) 10 1,718
0, 0, 0, *
G 62.529(22.13%) 9,102(3.22%) 21.880(7.74%) Whitewood 1S0I%) 6 (051%)
Paulownia tree 58(13.62%) 6
Paulownia tree 79(9.04%) 6
Pine 124(14.19%) 6
Whitewood T4(847%) 12(0)1%) 0
[~ 0, 0, [~ 0,
F 5,753(2.04%) 3,966(1.40%) 5,140(1.82%) Whitewood E0(6356%) 6 (0.00%)
Italian poplar 15(1.72%) 3
Willow 23(2.63%) 6 282,600
Whitewood 120(76.43%) 12 0
E 0(0.00%) 8.864(3.14%) 0(0.00%) Willow 3(1.91%) 6 (000%)
Whitewood 34(21.66%) 6 R
Italian poplar 24(26.97%) 3
Whitewood 24(26.97%) 4 0
0 0, 0
D 0(0.00%) 10,512(3.72%) 21,880(7.74%) Whitewood 28(3146%) 2001) (0.00%)
Benjamin Rubber 13(14.61%) 6
Willow 278(62.05%) 10 03652
C 68,901 (24.38%) 0(0.00%) 9,303(3.29%) Willow 106(23.66%) 4 ( 33 15%)
Bizul tree 64(14.29%) 6 7
Whitewood 31(24.60%) 6 0
0 0 0,
B 0(0.00%) 2.828(1.00%) 8,219(2.91%) Whitewood EE40%) 0els (0.00%)
A 147,370(52.15%) 16,345(5.96%) 7174(254%) Whitewood 213(100%) 12(°14) 0(0.00%)
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(147,370,  52.15%), CTF9(68901m?, 24.38%), GT9
(62,5291, 22.13%) 012, W& F9L E - D - B79 (0, 0%)
AL 4§ Qink A WA vgo] B AL ATA(16,845,

59%), DT2(10512, 3.72%). GT9(9.102, 3.22%)°1%,
o oo Fred(3966nT, 1.40%), B4 (2.828nr, 1.00%), C
TF9(0m’, 0.00%) o]tk A HA vl go] & FAORE [F
o(59,760m%,  21.15%), HTQ(35.384n%, 1252%), GT9
(21.830m?%  7.74%)9) wWHA, W FHL ATA(7174m,
2.54%), F79(5,140m?, 1.82%). EﬁLOf'(Om2 0.00%) <& &9
g & ek ok 24, UA 9] HlES HokE o), [
A:rLoﬂ oz Z___}/‘i Z—]Z]?G o= 010]:9]. z;(],] H] _Q lr:o}z]

T, A9 Bl &S YoxlE S & 4= AtH(Table 6 #%).

97N 79 FlA FFo] B Ul 1YL FI(G5E)H G-
H-D7Y(3%)0IAA, A-B-[79e T F3Fo] Ao

Table 6. Spatial structure of sites

AATE 400F o)kl 5] AAF F(8747F),
F), CFI(448F) & Ego] B 2

Hh 179(152), B19(1265), DT £
189l Felollrh 3 2mE 71E_ 2 o o)y
Hlgo] =& pooZ= ATY(100%), BT (7540%), ET
9(7643%) 01T, Hl&o] W& FIO R = F19(847%)
3 H-179(0%)€02 Yesth ATIA 179 &0
12moldel 31 wjgo] Hx} Yol oz FAHIT
(Table 7 &%),

97 9 ZFellA CTY 93682m*(33.15%), GF 1,718m’
(061%), 179 888m*(0.31%), 1 98] F9L& F37ko] ¥
A e ACE A AT

AZmAe] 7bg 2 pdo2 BLI(170%), F7FI(U%),
DT (91%) 01, AL FHo2E CF9(39%), EFH(70

ﬁ
F‘ﬂ
;t;rlo S

e
°]

- Forestland
Meadow
Bare ground

Avenue
-Architecture

Ba rear round

-A ch itecture

Meadow
Bare ground

Avenue
I Architecture

- Forest land
Meadow
Bare ground

jenue

- Architecture
Water space
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Table 7. Street tree density and distribution

Table 8. Building status distribution
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). ATA(565) 07 ZAET, tiARAe] 2 Feio® Table 10. Correlation analysis of AQl and physical factors
L 2 2
= F79(122,572m°, 43.37%), B+9(88,376m", 31.27%), ET- Factors FE——
o (87.743m?, 31.05%)¢) whd, AL FIL C1Y(17,362m’
’ ’ ’ ’ ' Forest land -(0.884
6.14%), AT (24.918m? 8.82%), G793 (34,453, 12.19%) ©. Y gy
E etk 129 Hit 3501 =0 1o B (2m), G - - Oé;ﬁ
are our A

T9(23m), DT (2lm), $& FAL C - F7e(1lm), AT -
(9m)olglom, AZe] WF AWHe] W _?_039_ F?‘o—j[ Number of street trees 0.226
(1,290m ), E¢(1.236m ) H7 (998 ), B AL CF Height of street tree -0.871
o (434m?), AT (437md), G719 (442m?) ©.2 W’E]r‘fh:}. AL Water aréa' 0917
o B $37h 2 7L DT (18836m’), 7 (16104m’), Number of buildings 0061
Frel(13826m"), 2 792 ATI(G26m’), CT Bulding height 0289
(6,023m°), G79(9.39%m’) 0.2 ZAFT 7oA AT Building area 0415
o2 4% A% m& WA A8 A Aol B Fol= Bulding density 05
= As g & (Table 8 &%), Road area 0.254

CEHA D%‘r‘ (37.799m?, 13.38%), BT9(35137m?’, Road width 0227

1243%), F79(3319%6m?% 11.75%) S W 7908 7

F I FL FYorE ET9(1683%6m’ 596%), AT o vx|e] WAL oke] o] B ACE ek
(13204, 4.67%), CF9(9,769m?%, 3.46%)°I30th EEZo] I 9l MRS A5 AFUE,

Yo FgogE AFY(2m), F79(2im), 179(22m) o 3 =2Uu]9] g vl AL GIEH(Table 10 #2).
om F& P CFY(125m), BFY(155m), GFY

(16.6m) 0.2 ZAFE| {TH(Table 9 2. V. A2
=21
3. AMILTEH 2 & drdMe T B2 I SHLE WeE AR
He] &84 247F AQL T vAE JES EAEITh
BHA% AQISH Yoht 2A9 WA, £, £309 §F  oF ol thes} 22 A9ARE AT £ Uk A, AQ
T 28 AHWAE UERleH, o] F oo M, F37H T Al mEt T3 Aol Ue Y, &3 A& A
RE $3E 29 4ae] £ Rl S} VY B, TROBE o8, M e AR
UAe] MAs AFHA, AFEaE o) ARIE U ootk B4, AQL S Aol whe Topd 2o)g we
Table 9. Factor analysis of 9 sites 2
Architecture Highway
Gross
Site Area of land Average Average area Average Area Width Average area
Number ) height gz volume Density (%) 3 width (md)
(m’) (m’) 5 (m’) (m)
(m) (m®) (m)
I 74 44,145 17 539 11,104 15.62 18,956(6.71%) 22 22
H 33 83,326 10 993 11,160 29.66 18,876(6.68%) 45~8 17
G 77 34,453 23 442 9,395 12.19 28.241(9.99%) 24~10 16.6
F 9 122,572 1 1,290 13,826 4337 33,196(11.75%) 42~9 21
E 70 87,743 17 1,236 16,104 3105 16,836(5.96%) 25~9 17 282,600
D 91 80,583 21 876 18,836 2852 37,799(13.38%) 36~9 198
C 39 17,362 1 434 6,023 6.14 9,769(3.46%) 16~9 125
B 170 83,376 24 517 12,066 31.27 35,137(12.43%) 28~16 155
A 56 24,918 9 437 5,246 8.82 13,204(4.67%) 27 27
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FAE S0 ZA0E B W) A2 B $3I9} AZHH2 o
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AAo] BolAHR ol FIHE XA $30E HuY
F 9= AEA 4A7L Bes AFE BHS /)FOR 5
& oA Agene) Fu0t shtel el 9 S A
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U BE BEHE AQ04% A28 £EE At I
2AMOE Yr1AS BAE AL Tl Fe7t 9L Ao
o b ofle} 2doleh Azel %S B4 UG 5 9]
£ 389 270 2 4 Q0% QABT, 14D W
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43 ~ 1€ 499 537 7€ 7o) AEFF T H)
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F2 59 =Y AN B 1065028 RE HHR A F7he] FxA| A
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