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ABSTRACT

This study aims to verify the effect of green buffers, built as urban planning facilities on the reduction of ultra-fine
particulate(PM, 5) and analyze changes in ultra-fine particles by structure, green volume and planting types of wayside green
buffers, thus drawing the factors that can be used when green buffers are built to reduce ultra-fine particulate based on
the results. This study selected Songpa-gu, and investigated 16 sites on 5 green buffers adjacent to two of Songpa-gu’s
main roads, ‘Yangjaedaero’ and ‘Songpadaero’. This study divided all the green spaces into three different types-slope
type, plain type and mounding type, and analyzed the mean green volume. As a result of measuring the concentration
of PMys, this study found that it was 55.5ug/m’ on average in winter, which was a harmful level according to the integrated
environmental index provided by Seoul City, saying that levels above 50ug/m® may have a harmful effect on sensitive
groups of people. Particularly, the concentration of PM, s was 38.6ug/m’ on average in spring, which exceeded the mean
concentration of PM,s in Seoul City in 2015. The mean concentrations of PM,s in every investigation spot were 46.6,ug/m3
for sidewalks, 45.5ug/m’ for green spaces and 42.9ug/m’ for residential areas, all of which were lower than 53.2ug/m’
for roads, regardless of the season. The concentration of PM,s for residential areas was the lowest. In the stage of confirming
the effect of green buffers, this study analyzed the correlation between the green volume of vegetation and the fluctuated
rate of ultra-fine particles. As a result, it was found that the green coverage rate of trees and shrubs was related to
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the crown volume in every investigation spot but were mutually and complexly affected by each other. Therefore, this
study judged that the greater the number of layers of shrubs that are made, the more effective it is in reducing the concentration
of PMys. As for seasonal characteristics, this study analyzed the correlation between the concentration of PM, s for residential
areas in winter and the green coverage rate of each green space type. As a result, this study found that there was a negative
correlation showing that the higher the shrub green coverage rate is, the lower the concentration value becomes in all
the slope-type, plain-type and mounding-type green spaces. This study confirmed that the number of tree rows and the
number of shrub layers have negative correlations with the fluctuated concentration rate of PM,s. Especially, it was judged
that the shrub green volume has greater effect than any other factor, and each green space type shows a negative correlation
with the shrub coverage rate in winter.

Key Words: Fluctuated Concentration Rate, Green Coverage Rate, Green Volume Coefficient, Tree Structure, Shrub
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Table 1. Summary of plots of buffer green in the Songpa-gu, Seoul

Classification Width(m) ,
- Height(m) | Slope(%) Elements
Plot no. Types Total | Trench planting Pave Green

1 Yangjaedaero 01 185 60 10 Walking tracks (soil pavement)
2 Yangjaedaero 02 195 25 ' 11 44 32° Walking tracks (soil pavement)
3 Yangjaedaero 03 18.0 6.5 9 Walking tracks, electric installation
4 Yangjaedaero 04 190 40 13 58 28° Walking tracks
5 Yangjaedaero 05 Slope- 170 5.0 10 4 24° Walking tracks
6 Yangjaedaero 06 type 175 2 6.0 95 18 14° Walking tracks
7 Yangjaedaero 07 175 e 11 32 34° -
8 Yangjaedaero 08 170 ' 105 18 - -
9 Yangjaedaero 09 17.0 - 6.0 11 2 - Side road
10 Yangjaedaero 10 17.0 2 50 10 18 - Side road
11 Spngpadaero 01 . 120 15 30 75 - -
12 | Spngpadaero 02 T;‘g;’ 145 2 35 9 - - -
13 Spngpadaero 03 155 2 2.0 115 - -
14 Spngpadaero 04 ) 44 25°/20° -
15 | Spngpadaero 05 Mogséng’ %5 15 35 25 64 31°/32° -
16 Spngpadaero 06 6 37°/21° -
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a. Yangjaedaero b. Songpadaero

Figure 1. Location of survey site of buffer green in the Songpa-gu, Seoul
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Table 2. Analysis method and variables

Classification Variable item Analysis method
Quantitative variable Green rate, green volume coefficient <> Concentration fluctuated concentration rate Correlation analysis
) ) Plot type by the characteristics of the amount of rust Gaussian mixture technique
Nominal variable
Tree structure, shrub structure One-way ANOVA
V. Z3} L Da AR, B4, egRe) BE 430 WA= sgion)
Phedd AN 19 44 127 gl A ASIsHE A7)
I #E=X| ARPE T2 $YE BE o] 12 RxHe] thokg $40] 7}
Sag AAHOE AP 5912 13 W=e] Wt
=AGEE B 5P e BE 2% %98 BF #1280 Bol AT RATE AUHOE ABo] HA 44
532%% PHRE A7} 106%2 718 =9k, 5 =3§ =3, W E wRo] A& e #Eo] AR gol Az
< W 111%E, 9AY A7 8T1%E 7P 294tk 54§ g A%S Bk ole 1Rl A& e d5E SUE 4
A2 Hit L2040’ 2 W52 vhegdd w47} 30304m’2 7} & A Ao 7 BEo| Ar}t =okel A0 7 2AHH, =X
3R, A5 WE USSR, FAY SAF RIME L Y e vhpgde) wEH #5 BE U, AUge
A Bkt SALAAFE BE 310m /' E PheUE HA7h g o) WA UE mgo] B A0R Hels] X
5.3mY/m’Z 7V ¥Rk, FEE Hit 015m’/m'E vHeE Y A FE S JFE AuE Ba7h AT Table 3
A7 08m’/mlE P EQTh SAGEE 532 25 3%)
heud =47l Ugtom, %S WY B4} BS AL
S 5 AT B A AT 1004 F 5A59EE 2 FOMBR| S
Table 3. Status of planting types of buffer green in the Songpa-gu, Seoul
- . Ratio of green(%) Green volume(m’) Green volume coefficient (m®*/m?)
Classification Planing type Plot
Trees Shrubs Trees Shrubs Trees Shrubs whole
One-rows panting | Songpadaero 01 481 85 2579 9.8 1.07 0.04
Plain- Two-rows planting | Songpadaero 03 36.2 25.3 293.5 516 0.96 0.17 -
type Three-rows planting | Songpadaero 02 56.7 223 606.2 372 2.09 0.13
Mean 470 187 387.5 329 1.37 0.11 148
Yangjaedaero 03 432 93 783.3 22.1 2.19 0.06
) Yangjaedaero 05 511 16.6 4105 265 121 0.08
One-rows panting -
Yangjaedaero 07 26.0 12.0 4849 775 1.39 0.22
Mean 40.1 128 561.23 4203 1.60 0.12
Yangjaedaero 01 779 56 1,635.7 76 442 0.02
Yangjaedaero 02 485 10.6 1,077.3 19.8 2.76 0.05
Stlsii Yangjaedaero 06 68.0 74 1,341.2 79 383 0.02 i
Two-rows planting | Yangjaedaero 08 471 129 1,826.1 23.0 5.37 0.07
Yangjaedaero 09 26.8 118 604.0 220 1.78 0.06
Yangjaedaero 10 732 5.0 16781 6.7 49 0.02
Mean 56.9 89 1,360.40 14.50 385 0.04
Three-rows planting | Yangjaedaero 04 36.0 131 604.3 344 1.59 0.09
Mean 493 105 1,045.04 24.75 2.95 0.07 3.02
Songpadaero 05 739 58 4,050.8 153 711 0.03
_ Two-rows planting | Songpadaero 06 74.3 2.3 39341 6.6 691 0.01
Mo‘tl;sle“g’ Mean 741 41 39925 110 701 002 :
Three-rows planting | Songpadaero 04 63.6 8.4 1,106.3 23.6 2.04 1.39
Mean 70.6 55 3,030.4 152 %5 048 533
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Boon, HAAA C2AXNTE AT ¢4 Be > = (ug/m’)
A > FAXN 07 Yol A% FAT 5 Ytk AL Res- | %
A WF FEE E2Y FE QU 4> WE > FAQ & | datid | IHIHlUmIHlHIHl T T —
Oiﬂﬂlﬂ]ﬂL%lé}l%lﬂiEﬂEEﬂ%Eﬁﬂ} | " iiiiziciazsseesa
A AOZ =& AL Fold & 990}, B By =R B Winter 532 B Spring 325 [ Mean 429
EEO Bk PHT B > 52 > F74] "f 2 5A9] Tk Figure 3. Average concentration by season of ultra-fine particles
7F oA B9 =r o U U AA =T ghe 2419 (PMgs) of buffer green in the Songpa-gu, Seoul

Table 4. Result of ultra-fine particles(PMzs) of buffer green in the Songpa-gu, Seoul

o s Yangjaedaero Songpadaero
Classification Mean(ug/m’)
1 2 3 4 5 6 7 3 9 10 1 2 3 4 5 6
Whole 470 477 | 549 | 477 | 365 | 447 | 528 | 444 | 638 | 59.0 | 554 | 451 | 531 | 562 | 264 | 298 | 354
Winter 55.5 483 | 653 | 652 | 347 | 558 | 638 | 538 | 86.1 | 884 | 70.7 | 457 | 578 | 554 | 283 | 329 | 353
Spring 386 471 | 446 | 301 | 383 | 336 | 419 | 350 | 414 | 297 | 401 | 444 | 484 | 570 | 245 | 267 | 354

S2EAEIX| A 461 45(20184 8%) 67
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Table 5. Fluctuated concentration rate of the ultra-fine particles(winter) of buffer green in the Songpa-gu, Seoul

Plot Fluctuated concentration rate of road(%)
] Pedestrian path Tree Residential area
No. Type Width(m) - - - - -
Winter Spring Winter Spring Winter Spring
Yangjaedaero 01 185 784 %5 817 105.0 855 9.3
Yangjaedaero 02 195 1207 62.9 1327 59.7 105.7 60.5
Yangjaedaero 03 180 1207 62.8 1327 50.3 1053 47
Yangjaedaero 04 190 545 8.8 780 90.0 514 732
Yangjaedaero 05 170 107.0 9%.1 102.8 R.7 1270 878
- Slope-type
Yangjaedaero 06 175 811 100.2 84.8 724 82.3 576
Yangjaedaero 07 103.7 98.7 1077 82.7 1144 71.1
Yangjaedaero 03 93.0 64.8 1082 58.1 107.7 483
Yangjaedaero 09 170 744 847 79.8 635 722 68.5
Yangjaedaero 10 83.0 102.7 715 929 88.0 86.6
Slope-type total 91.6 8.3 RB.6 772 939 69.5
Songpadaero 01 120 925 796 8.1 773 98.5 68.2
Songpadaero 02 Plain-type 14.5 92.3 949 98.2 975 8.8 102.0
Songpadaero 03 155 1053 742 75.3 66.7 81.2 55.2
Plain-type total 9%.7 829 86.2 80.5 885 751
Songpadaero 04 787 723 503 723 626 656
Songadacro 05 Mounding-type 285 %9 66.6 9.7 58.1 911 523
Songpadaero 06 95 1084 976 9.3 9.6 8938
Mounding-type total 9.7 824 815 76.6 844 69.2
Whole average 924 84.3 93.1 i 91.1 705
48] 21 19m > 155m > 285m 0.2 Z43} dagle] =2 H#sEE Houg/m’, FAX BEEEE 2%g/m'E
TFHAQ dublgs AT Al BE FARY] 3 =29} B4 77ug/m’, FAXRE 10.3ug/m’e) 2ol 7t A
FhE &2 O}, swispel] mheh AR Zpo] 3k M3k} It Table

7105%% =29 Mt AielE 77.7%Et H

, ZARE T AN 7P A

Z 03010eH, FAA F 7HE

AZ 0301 SA 73
AR B fARSE 2ol 2 73

d ToE ALEANE UE 295

W 18m > 195m > 155m &

79 A& 30 4 9

= kKl
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T

M ME ol ofl FH o2 MU Ml mr mju

12 o Ml opoh 2L 3O

3
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3. ZOIMHA] S=4THE|En Feteolzh 2HEA

1) ZHAEA 5= 71E

AA, AL, BOZ Yol A% A TR ghe] B
A e ZEAE A 98 5A9) dFS WA e
HE & Aost B2, 52, FAANA S43 47t 5=
e Test #4202 AAS ZuAHA TAAH T2
FTE B fod Aozt e SANAE Felaidith iS5
E ALY B 230 2 5602 C2W HisEE 532ug/m’,

[=2]
(o)

st=2xAske|X| X 467 45 (2018 8%)

6 W) E2ste SR APE, HAL 9 4F 0209, F
AR 01472 SH40] FPPEIOm, AR F= ghel E2st
54, A 429 B B %S FAROE FA% GO
2 QY5 UK Table 7

ALA 299 SEA

=l

e
Ax).

ARA} 5AE Fol8E 0475, F

Table 6. Group statistics

Classification | No Season (/Il\g(/eill") St;ir.le;rror de\itaci.ion
Winter | 594 171384 | 1938991

Road 12 Spring | 471 108982 | 12.32986
2% | Whoie | 532 108374 | 17.33991

{ Winter | 550 173719 | 1965404

Green 12 Spring | 359 082120 | 929085
2% | Whoe | 455 L3011 | 1808173

- Winter | 532 160017 | 1810391
Res;f;mal 12 Spring | 325 078745 | 890896
2% | Whoe | 429 110189 | 1763023
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Table 7. Independent samples test

Classification Levene's stat%stic | t—tes.t for equality of @eans '
F Sig. t af Sig(2-tailed) Mean difference | Std. error difference

Greet, Equal variances assumed 1.079 0.299 4.950 510 0.000 7.75000 1.56577

Equal variances not assumed 4950 509.108 0.000 7.75000 1.56577

Residential | Paual variances assumed | 2112 | 0147 | 6726 | 510 0.000 1039453 154553

area Equal variances not assumed 6.726 509.859 0.000 10.39453 1.54553

" <005, " p<0.01
AAE §OI%E 07022 F Ao SHA0l AREASH, o 2) 85 FE AUME 2 BARA

A sl BE ERele] SRA AU BAL FARE 00U, A, AL 2o 249 FAN RUIES AF0E 24}
FANE §o135 001 F Gue] SR /AHA) stk FH B2 w3g L2EASAAS, BE 508, BE 51
23 59 F7170) B S BAlo) BUSA S HEO  8HASY Zrte) PR el 2ATY mS Hehas
2 RAE, Tlest ¥4, AL £29) 529t o 2 Aol AAVAZ RAAKTable 9 22). 1A A
E 00772 FoAdo] AFHA ke, FAR g fole H &S 71508 AR A3, 52 AiH& SE e 3
E2 00092 001HTh Ao ARH =2 F7R 9 ¥ AZF GERA] ggokom, FAR] FiHlES WE =0]&3) 4}
o FAA Aot e FoIE o2 JAAREST webA FAF 0131, FEHE 0037, 5908 3T 0142, frolgE
ALH B =4, FAA % #FF T2efe] HYPRAE B4 00232 9% AgFFe] & ZdadAzE dsich AEE =
A, TAHCE AoV} §le FEOE AH FAA T oz A Af, A AiulEo] 1E e JuAs
grel BAA FoAS AW} BE AEE JIFas —=0.190, ol 0032, & AT —0211, frolgds
5 AARA 29X AH FAA TR 3 7IE2E Akt 00172 95% A=552] 5o FAdA A eH, F44 4
(Table 8 F=x). ALHL AASH R Qg G3Fo] A& A el EIHE FAA AFHFEY AR de 5
AR R S AFH L7 s A M £ o EFAF o 89 e, FA dilEed FAA dohlE B 2E 5
Ql #el Wol 349 AR Adsn, 539 ¥ g F5 &3 FAAF 0322, FEE 000022 9% A= TE &
o] o] WWHAMFE Zr|AHA e Ata it SHEe] A5 O] AFHAATE AACH, FT]&-L FA NS FHAT 0.348,
Ak S49 529} FAA ] FE gho] Bt Aol HHA o FAANNEE FBAF 037322 & o §98E 000022
Ao B R F gho] SAHHA g2 AR ATFHT 99% A=) Fo AAMAE PAYT AZH =9 23
whEbA 2380 Bx 9 FAR, ALH Y FA H AN £ F3 A ?}017} A AT F AU, F9 ¢
ERo Higd MR e F20E & 3t AE F FAA ool ARHA B2 HolHo 7o TEskA] &3
AR FEo AA HolEE 7R E43 5A 9 FAA F o AL #E -3— WEC] Qdgo] e AR ERIFI Y
B TAACE MR HE FROE AAH] FAN HlAL 9 on #AEe] HE2 s ARANt Sk HlE i
n7t Sl SIE 4 AAUTh 9] HEk2 4R AL ARAN} Folie AR Kol F

Table 8. Test for independence in ultra-fine particles of green and residential area(winter, spring)

o Levene's statistic f-test for equality of means

Classification - - - - -
a Sig. t af Sig(2-tailed) | Mean difference | Std. error difference
Equal variances assumed 0512 0475 1774 | 254 0.077 4.328 2440
Winter Green Equal variances not assumed 1774 | 253954 0,077 4.328 2440
Residential Equal variances assumed 0.147 0.702 2622 | 24 0,009 6.148 2.345
area Equal variances not assumed 2.622 | 252.813 0.009 6.148 2.345
Green Equal variances assumed 8.673 0.004 8187 | 24 0,000 1117188 1.36458
) Equal variances not assumed 8.187 | 236.060 0.000 11.17188 1.36458
Sping Residential Equal variances assumed 10851 0001 | 10889 | 254 0.000 14.64063 1.34453
area Equal variances not assumed 10.839 | 231.205 0.000 14.64063 1.34453
" <005, " pR001

shRxZsE|X| M| 46H 45 (20184 8%) 69
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Table 9. Correlation analysis green quantity in buffer green

olok
ol
u
rot
OfT
I
il
i)
o
[
%
T

L Trees Trees volume Shrubs Shrubs volume | Ratio of | Green volume | Green
Classification . . . . ..
ratio of green coefficient ratio of green coefficient green coefficient volume
G Pearson correlation coefficient 0.041 0.058 —0.018 0.050 0.041 0.061 0.034
reen
Auctuated Sig. (2-tailed) 0517 0351 0.780 0426 0514 0331 0587
concentration rate N 256 256 256 256 256 256 256
Whole . .
o Pearson correlation coefficient 0.131 0.073 —0.029 0.047 0.142 0.076 0.046
Residential area
Auctuated Sig.(2-tailed) 0037 0242 0.650 0458 0023 0224 0459
concentration rate N 256 256 256 25 256 256 256
G Pearson correlation coefficient -0.190 0.080 0,030 0.119 -0211° 0,085 0.047
reen
fAuctuated Sig.(2-tailed) 0032 0.368 0.736 0181 0017 0341 0597
concentration rate N 128 128 128 128 128 128 128
Winter
o Pearson correlation coefficient —0,031 0.149 —0.049 0.146 -0.058 0.156 0.102
Residential area
Auctuated Sig.(2-tailed) 0.726 0093 0579 0099 0516 0079 0253
concentration rate N 128 128 128 128 128 128 128
. Pearson correlation coefficient 0.322" 0,042 -0077 —0.026 0.348" 0,042 0.024
een
fAuctuated Sig. (2-tailed) 0.000 0639 0.386 0772 0.000 0636 0.788
concentration rate N 128 128 128 128 128 128 128
Spring — - -
o Pearson correlation coefficient 0.322 0.019 —0.016 —0.040 0.373 0.019 0.005
Residential area
fAuctuated Sig. (2-tailed) 0,000 0829 0861 0657 0.000 0834 0957
concenfration rate N 128 128 128 128 128 128 128
" <005, " p<0.01
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Table 10. Grouping plot green quantity in buffer green

&

o
=2
>
9
Y,
2
o
fru
E,
2

fol7t 7] SHatEel wE 2 #H(Kim and

Kim, 2008) ¢S 1&g u A5 A= FiE F23t

e &
o
A

iE
i

o<
T

T o] o= A=A AAS ERastHTable 10 35). o
= 5989 As, 09 e wEolA tE 542 7
A0S 5o 2 v 5 J3lom, 35 5AE4AF 7
T 2 Aol7k gl 3709 oldA S HolHE AT o AT
ot AHAE A FAZEIY RE 5P 540 #
AR ZAE TLESIA 5709 IF

o>
Jyro{mﬁgiiar:pﬁi

Classification | Trees green quantity | Shrubs green quantity | Plot Classification by gaussian mixture
1 Group Top rating Subclass 4 Yangjaedaero 01, Yangjaedaero 06, Yangjaedaero 10, Songpadaero 04
2 Group Subclass Subclass 5 Yangjaedaero 02, Yangjaedaero 03, Yangjaedaero 05, Yangiaedaero 08, Songpadaero 01
3 Group Lowest rank Top ranking 3 Yangjaedaero 04, Yangjaedaero 07, Yangjaedaero 09
4 Group Subclass Top rating 2 Songpadaero 02, Songpadaero 03
5 Group Top ranking Lowest rank 2 Songpadaero 05, Songpadaero 06
70 327X H 468 45(20184 8Y)
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go] tha RBEe "ws AEF” IFoltt 5IFS wWEe X o
T B Holu A= Zo] IFH BiA] oY R 7HE = 5357 |
HE5 “HE B8 Dot Table 11 3%). 5% SA4E & s2 = =227
Eogulg] hE 220 BN ARG 24 A% & % g
JgE p=00002.% #Aito] Athe AT/ S 712 o :
2 25wk AUHES IFEE T4k Wt Akl 7t i
9o ol 2 99l =dk EAY Er Alru| o] mE Crocietsnes  ionced goa e " geup T insuficent group
TUEH A3 FART p=016822 5] ARAA 2 Figure 4. Comparison graph of average value of concentration flu-
S Table 12 22). ol A5E% F= ddiHl &<l Bl * ctuated concentration rate
Zpol7} fiths AF7Hdol 717w gkol, I5H 5% Aoyl
£o I2WE g o)zt Yuks Ao, EAA AF45E 83.87%%) =% B3 1§ ToloH, AA Ao g migo] F
< 9FH 80% 759 oA g H AT Kol7lk stk 2R e BE2Y TOF9 et AHlEe] Mg =2 AR
Figure 4= =% 54 I 02 5% A& 34 UEh o2 g0l B3] iAo ® Aasrt A 1549
Bl I Eoln), Sek SAEE et AdthElEo] 75.27%%) S A 5 AUsTh
FE FHY IFol 7P S HOE T855% 5% 43Y TE AUHIES ZuAHA Y] g71gt A oJE 4%
I, 81.37%%) 1% ¥-£3 IF, 8362%% &5 253 I, =2 W 2 AEAE FAA 9 99 FAE ks 24
ke A0E, ole 5 WA FA]9 28F FX, 4
Table 12. Statistical analysis for fluctuated concentration rate of the Ao =g Y 7R} 4 BFAQ BAl el JFe nE
green quantity characteristic Ao g ZZgojHt} olo] $EL ojuA X P=R| 9} ZA}
& Group statistics T B4 ok dFo] §lE & om, AELS U+
e | S [ Ve | e o [l [l e e e
& AW A A Ete] o] HOE ZuAHAE A
fﬁ;&i‘;‘gﬁ: 64 78545 | 146078 | 18260 | 463 | 1022 3ol =L ATESS WE S 9)S AoE 2=HAT
Sﬁ;d;z; 80 83874 | B | 288 | H6 | 1244 N
TN 3) AT} T A vE 7 dAEA
. 18 5273 | 02215 | 20187 | 451 | 1320 AL Bol A AUHLS 71202 ZAFEY AT
Trees-insufficent | ) 81372 | 181212 | 3203 | 481 | 1163 £l F)F WEFIY} AHETIE L BEHTEMC
Shmbjz:jfﬁdem ABHAE EA3I9 K Table 13 &%), 1 A3 FAA A
o 2 83619 | 199203 | 35214 | 467 | 1185 0§ pEIZe BRIz o AuyhAld) =2 A
Total 256 8058 | 207211 | 1251 | 356 | 1320 &2 SAZYH 29 FAA Ae AE AT F Ut
b. Levene's test for equality of variances FAA F =2 AH)eS TETLZ(1E, 2¢, 3¢) 9 A=
Levene's statistics af dt Sig. Z(ET, 53, )9 29 A & A57xe] ol B
S ! ol o0 < 3o, HEFRO] Fo] B A FAX L Hx]9 A
c: Analysis of varianoel ANOVA) Hlgol B Witk HA%Y e Aulge] 93 HAL
Casfiaton | JUT | o | Memmowws | P | Sg glom] =xZge] Y& Folq Aujlge] o We AL &
Between groups | 28003% | 4 700084 1607 | 0163 o1& 4= At ol ZAEZYe] HEFE W& #5] 4
Within groups | 106687242 | 251 125,019 - - Algko] Wokd tAAYe] Zake] Zrjar] o] A7) o
Total 100487578 | 25 - - - skoa} worE| 9T

Table 11. Group of green quantity in buffer green

Classification | Green-volume characteristics | Green-volume-valanced group | Shrubs-abundant group | Trees-insufficient group | Shrubs-insufficient group
Shrub__factor —0.8504356 —0.14341046 0.3714698 1.3786250 —0.8923309
Shrub__grate —0.7652786 —0.08449905 0.1535799 2.1282590 —1.1772378
Arbor_factor 05123597 —0.45691601 —(0.7568268 —(.7887814 1.9526057
Arbor__grate 1.0463696 —0.30367921 —1.5820633 —0.4009653 1.2534416
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Table 13. Correlation analysis plant structure in buffer green
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Classification Width Green width | Height | Shrubs structure type | Trees structure type
o Pearson correlation coefficient | —0100 |  —0120 | —0033 —0.240" —0.153"
Residential area fluctuated |7 cio ™ ity (both sides) | 011 0056 0597 0000 0014
concentration rate
N 256 256 256 256 256
Whole .
Pearson correlation coefficient —0.095 —0.153 0.100 —0.107 —0.095
Green fluctuated Positive probability (both sides) | 0130 0,014 0111 0,088 0130
concentration rate
N 256 256 256 256 256
o Pearson correlation coefficient | 0171 | —0234" | 0052 —0.242" -0.613"
Residential area fluctuated [7p G0 T ity (both sides) | 0.054 0008 0557 0006 0000
concentration rate
N 128 128 128 128 128
Winter ™ ¥ -
Pearson correlation coefficient —0.146 —0.279 0.179 —0.117 —0.436
Green fluctuated Positive probahility(both sides) | 0101 0,001 0,043 0.189 0000
concentration rate
N 128 128 128 128 128
o Pearson correlation coefficient | —0.057 —0,040 —0,023 -0.301" 0.254"
Residential area fluctuated [7p G0 T il (both sides) | 0523 0655 0794 0,001 0004
concentration rate
4 N 128 128 128 128 128
Spring - — -
Pearson correlation coefficient —0.049 —0.028 0.022 —0.112 0.298
Green fluctuated Positive probability (both sides) | 0,580 0755 0810 0207 0001
concentration rate
N 128 128 128 128 128
T K005, " pR0.01
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Table 14. Statistical analysis for fluctuated concentration rate of
trees structure type

a. Group statistics

Classification Numberof | Mean S'td.' Std. Min Max
samples(N) (%) deviation | error (%) (%)
Trees 1 column 80 84.774 238102 | 26621 | 356 1320
Trees 2 column 144 79493 194614 | 16218 | 443 1244
Trees 3 column 32 75.022 160382 | 28352 | 451 100.0
Total/mean 256 80.584 207211 | 12951 | 356 1320
b. Levene's test for equality of variances
Levene's statistics dn ar Significance probability
6.211 2 253 0.002
c. Analysis of variance(ANOVA)
Classification ilurzrzi df Mean squares F pgf:kil\]]iy
Between groups 2.565.695 2 1,282.847 3.035 0.050
Within groups | 106,921.883 | 253 422,616 - -

Total 109.487.578

I
&
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Table 15. Statistical analysis for fluctuated concentration rate of
shrub structure type

a. Group statistics(winter)

Table 16. Statistical analysis for fluctuated concentration rate of
winter residence(Winter)

a. Group statistics(winter)

Classifi- | Number of Mean Std. deviation |Std. error| Min Max

cation | samples(N) | value(%) (%) (%) (%) (%)
Single layer 2 88.783 19.4664 34412 492 1167
Double laye 192 81.160 194769 14056 | 443 1320
Multi layer 32 68.925 24.5723 4.3438 35.6 116.7
Total/mean 256 80.584 20,7211 1.2951 35.6 1320
b. Levene's test for equality of variances(winter)

Levene's statistics dfl ar Sig.

2.258 2 253 0107

c. Analysis of variance(ANOVA ) (winter)

Classification Sum of df Mean squares F Sig.

squares
Between groups 6.567.143 2 3283572 8.072 0.000
Within groups | 102920434 | 253 406.800
Total 109487578 | 255

DAY BE g 54 24

E29) 54, FARS) BE & Test B4 23 ALY 4
A FolME ALE FAA = el fFold 234 Y
wong A A4S AuRY] S ALE FAA v
&5 71F0E ALHAT Yehde ZuAHA s
548 BAGT, AR B4 A ALA BB =783 &
o) 4ABAE Bolz 90w, Qol g AAH SHOE B
5ol olg 9ol A Uehta O8E ALY 4T =3
g3b0] % U] e A stk 98 0] pEA B4
Classificationdl] AlZ8tety, SAFHEE Yehte 45 =3
gate) S4¢ AT SARYE AR, A, vhen)
goR Festy, A4E FA B 4 /1E02 A
2HEA (one-way ANOVA)S A3t 5248 F20] 5
AlZ eu7h AEAE 16kt Table 16 32). gk
AP > HAY > uked Y £O0 7 il go] 5L F3% F
Qe BEgol B AL AU E A derde delst
Stk SAGHY FA7 BE Gl BE Bl $A4L 3
HAT, A AT #9188 p=00002A B0l 20
= ABobae e gebd ZA893} FA44) S5 gl
o] BAAI, A& 9% Tl SAA iAol AN

© gl HE B 238 o

rlr

3 dH e 54 5
AZEA7L P A TR A G HE9| meky) A

Classification | Number of samples(N) | Mean(ug/m®) | Min(ug/m®) | Max(ug/m’)
Slope-type 80 61.0125 23.00 97.00
Plain-type 24 501250 4500 56.00

Mounding-type| 24 303750 23.00 36.00

Total/mean 128 471708 30.33 63.00

b. Levene's test for equality of variances(winter)
Levene's statistics dfl ar Sig.
13.276 2 125 0.000
c. Analysis of variance( ANOVA) (winter)
Classification | 2% | g | Mean squares F Sig.
squares
Between groups | 17,613.192 2 8.806.596 45846 0.000
Within groups 24011238 | 125 192.090
Total 41624430 | 127

tinl &) FaaAE BAsIT AdaRdTE sle A
AP =2 ZARE 570 (A E 01, 04, 06, 09, 10), A3
=2 ZAHE 3 (ST 0L, 02, 03), PheRE XA A
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HE =9 g W FE AJuElEe] BAHEA A A
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Table 17. Group Statistics for fluctuated concentration rate of shrub covering rate in buffer green(winter)

Classification |  Shrubs ratio of green(%) Number of samples(N) | Mean(%) Std. deviation(%) Std. error(%) Min(%) Max(%)
50 8 88.213 3.5926 1.2702 80.6 92.6
56 8 85.700 5.5577 1.9650 79.7 978
Slope- 74 8 82.238 1.5203 0.5375 80.8 8.1
type 1138 8 72288 27441 09702 68.8 772
131 8 51.700 55918 1.9770 451 60.5
Total/mean 40 76.027 3.8013 1.3439 710 82.6
85 8 98.763 5.4636 1.9317 875 104.3
Plain- 2.3 8 86.075 45594 1.6120 813 92.7
type 25.3 8 81.425 38788 1.3714 736 86.2
Total/mean 24 88.754 46339 1.6383 80.8 94.4
2.3 8 96.613 3.1425 11111 919 100.0
Mounding- 58 8 9175 54255 19182 85.3 103.1
type 84 8 62.863 6.0264 2.1306 56.1 714
Total/mean 24 84.550 4.8643 1.7199 717 915

Table 18. The application of analysis of variance for fluctuated concentration rate of shrub covering rate in buffer green(winter)

Classification Sum of squares df Mean square Value Sig.
Between groups 7,091.284 4 1,772.821 104.400 0.000
Slope-type Within groups 594.336 35 16.981
Total 7,685.620 39
Between groups 1,288.491 2 644.245 29425 0.000
Plain-type Within groups 459.789 21 21.895
Total 1,748.280 23
Between groups 5,667.937 2 2,833.969 112.416 0.000
Mounding-type Within groups 529.402 21 25.210
Total 6,197.340 23
ol ATk ZOARA AR B 54 Bl AE AL IAKAT AATEE AL BAINE 2B 19,
BT A SRE0N, AAEE AL ¥4, WE FAA 29 39 £0F £ % o] Z0A0A5E Adast
FOZ Yoy, B ME =4, FAX £02 vobith ¥ wgkuk B89 4%, B2 B2 0% ¢02 2ojuAe ¥
A 538 ZOARA FES YL BAY BAVL BE 5T 5o} Yol 0 ABTRE DEE Qo] ZrAEA =
o] Wol Aol §le AL AFANE LAY 54 Azt a3zl A0 RIS & AFE Tl 2rAY
T a5 5ol Pop 50 glo] U F-d| 2rAwA A A o] Azl FHko]l AI7E Y2 SO SFEA9] 2
FER7E AA FE7FY wold o daEddn 2rAd LAE Axagnh FF g554 24 Al L5S B A
A Azl Gl e AFH Q4R 578§, 54 L4, 54 St skl A oE FAMZE AAAQ #52 AA
SAAF] JoH, Fo EFH o AAFH| F7FE 54 Hl &S & 53985 531, 75 A A 3880 & 1
el ZAME 7Y IF0E FEsksith BAA A T TFE AR AR A dgFERE e S GRITH &
Y 5% 099, 15 55y 45 1S5y 5T ASd A1) SAEAIQ PMysol sl 22 ol $hg=A7F a2l &
S 7 ZAMRATE AZAIE Wit e 350 =3 ol & & & Aoltk
&, SALAAT 5 0] 52 Aol ¥ Igit A 2 AT @A Qgste] AojF ool & AT T
7L o, ZuAUAERE Azt waht A=) o Aol FAZF AT B A =] F AEY HolE ke
gol t & AR FAHU AME 540E ALH F7 E A4 A%E EE A A4S dEslde BE56
A 5AREE BE 59 #AS £4F 243 o mEbM Go ' F Y Ass AT AAE Ss) AAE i
T 5ARY BF E 53E0] £& Ao ARAWt 22 243 11 delHE wgor A%t AuuEs B
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