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WE: HREFETAEF 6 METERNERMHNTE, BEKNTEZERA PM, RE. ESURE. 8%
BERRERE, 2FAEZEERVEREARS PM, REZBRNXR, BNTRZERKEFELS PM,; R
EREXME. RERWNT, 1) TASUERMHRNZTEH PM, REFEEEZER (P<005) . 2) PM5 3R
ES558 (D) 2EZMHE (R=-0.966) , 24 113.57 m*<D< 204.81 m? s, PM, , 7 FE [ 45 2 18 1 (R 45 545 85,
¥ 216.78 m’< D< 370.38 m* if, PM,; SREMSBBIEMTEHBARRE. 3) RASMEEH PM,; JRE ST
ENTLEEEX, BEETHEEMK, PM REHE. 4) PM, SREREMSIUNEEARREEEMXENTL
SEER N RARERAETEINMEEN T 2 BERIHRE 7B RKIEN G .

kR NEEMA;, 2EZM; SNER;, SRETF; PM;; E0

E&WE: BREARBFEES (45 51708451)

Abstract: This paper focuses on the six spaces composed of different landscape elements in an urban park to
conduct on-site measurement. By measuring the PM, s concentration, air temperature, relative humidity, wind
velocity and direction, and analyzing the relationship between the composition of landscape elements and PM, 5
concentration in different spaces, we explore the correlations between spatial meteorological factors and PM, ¢
concentration. The results show that: 1) There are significant differences (P<0.05) in PM,5 concentrations among
landscape spaces. 2) There is a significant negative correlation (= —0.966) between PM,, concentration and
green volume (D). When 113.57 m’<D<204.81 m®, PM, 5 concentration decreases slowly with the increase of
green volume, while the PM., s concentration plunges significantly when 216.78 m*<D<370.38 m’. 3) The PM,
concentrations in different landscape spaces are related to the range of relative humidity: the greater range of
humidity, the higher concentration. 4) Spaces with lowest concentration show the characteristics of minimum
temperature, relative humidity and wind speed range. The results of this study provide theoretical basis and
methods for urban park design based on outdoor environmental assessment.

Keywords: landscape architecture; urban park; landscape element; meteorological factor; PM,;; on-site
measurement
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Tab. 1 Vegetation species and corresponding green volume in each monitored points

W LER/TIES St /m?
A K (Poa annua ) . /IN§E ( Berberidaceae berberis) . % i1 ( Oleaceae ligustrum ) 113.57
B AT (Gramineae pseudosasa ) . FBYT (Gramineae phyllostachys) . #EIWZER ( Sapindaceae koelreuteria) . T ( Melia azedarace ) 229.68
C it (Oleaceae osmanthus ) . WFE (Oleaceae jasminum ) . YT (Acer palmatum ) 216.78
D K& (Palmae trachycarpus ) . FEMl ( Salix babylonica ) . 45 ( Thymelaeaceae edgeworthia) . ¥4 (Aquifoliaceae llex ) 370.38
E KM (Palmae trachycarpus ) . T2 ( Taxaceae taxus) . W ( Caprifoliaceae viburnum ) 245.58
F KW ( Rosaceae pyracantha ) . {1 ( Cupressaceae platycladus) . Etk ( Pinaceae cedrus) 204.81

& ATk,
K TTRTTHALY
et
~"'g‘0‘6’:\“i’"% s
jo ae = o
BESE e SSGES) ey
\ SRR A

L

SVF 0.328

SVF 0.346

3 EMRR=EFAE
Sky view factors in six landscape spaces

WEEREANRIE T . XORE B T RAC,
FRRE 3 AN H AR ] I B BB LR i 5
JE . KGEEUR A TR ACE ) o

2 4R 51he
2.1 FOULEEZR XS PM, 5 W73 1) 5200
2.1.1 AFEFHASE] PM, 5 WE 2 Fo AT
XF 6 HEHRI TR R T AT (£ 2) .
ERLB: FAEON 2115, KTFIGAMHE; PIE
TC/NF 2K 0,05, £ 5045 (AT F A4
PM, s W FE I A B FARIKCN : 13618, 131.12,
131,50, 96.33. 129.58. 131.40, W 6 M50
23 (A RYIVR EAAE B 2 R
212 REZRE PM,, IR
Wi e B IR ZE SR, AU
BRI G SRR PM, VR T
R (£3) , SRl PM,, IR R E

% 2 RFEZE] PM, s W 24347

Tab. 2 One—way ANOVA analysis of PM,; concentration in six landscape spaces

Filpssy SEEME ( + FRifEZE) F P-value F crit
A 136.18 £15.48
131.12+13.76
C 131.50+ 14.14 )
- 21.15 0.00 2.29
D 96.33+15.75
129.68 £13.20
131.40+14.17
Wy F(FE) 5 Ferit (FILRYE) 5 P —value (P1H) .
# 3 PM, 5 W 5B SOMBZE T 5 O AEM S i S o3 AT
Tab. 3 Correlation coefficients between PM,; and six variables
A HRFRE(R) e
ST 0.370° 0.046
KPR -0.440 0.372
PM,, 9 BRI 0.170 0.748
SVF0.562 3 ST T -0.180 0.740
TS -0.903" 0.014

TE: R FTRMKREG " FORME 0.05 ACT FREEH K OURRE) .

9 —-0.903, WENE0.014 (<0.05) , L H
5 PM,. B R1E M 0.370, T2 0.046 (<0.05) .
PR, SR T B T A S PV, T
FERIR R REURICA . —0.440, 0170, —0.180,
VLA PM, Y5 Sk 5 W2 U DG T 5 4kt
FiE ARG IEAE S, BPaRH SN, SR
KA E] PM,  WRFEAR, Rk,
AR GBI R AT A IR, &
S AR I ASAE 102 00—13: 00
F113: 00—17: 00 B/ IFTEIBE I PM, 5 VR
BUE S HIHATEAT, F# 3 d [F— AR
W IEUE TS, BRIt S PM, VR
ZIEFEZAE4), Bly= —0.001x™+0.213x+121.32
(R*=0966) , FTLAEH, FERMIEEN, 4
ZERE 113.57~204.81 m” XA, PM,; ¥ 5 il
SRFBEINPRATITS ; Sk RAE 216.78~370.38 m’
XA, 150k B B Lk g i S B 2

R, 1 I X R Sk R PM, 5 VR FEE (1)
ORI BT, FEE SRR, PM,,
TR FEFEACER A 2.

S B RN S (A S TR Z4E 45
B, SVF REfE (R 23 [A] B 5 &, SVF K,
3G G, 256G 280 PM,; WE A3
ZESHTANTGH D A PM, IR, 2SI
2k D,=370.38 m® fe ko, MEMREETHNE
IR T RERSER ( DLH SRR . A4
F) ., AT NS R E TR A& 1
23 [A], SVF=0.328 fiz/IN; T e fe e A R
RETEERAL, D,=11357 m” e/, R LI
i, SVF=0.784 f k; HF4kat D.>D,>D,
(AD,,=15.9 m*, AD,=2487 m*) , Jf
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E AR F A C sl E0AE N T A,
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Tab. 4 The quartile value ( Q,&Q;) and IQR of temperature, relative humidity and wind velocity in sampling sites
4 BHSERE (314 M) RERES PM,, R
Wi o el IQR= Q,-Q, EZHNEF
HEEC WEE/% WE/ (m-st) HREEC WEE/% WE/ (m-sT) REE/C WEE /% W/ (m-s) The relations between the green volume
A 7.79 41.32 1.55 6.03 34.80 1.35 1.76 6.52 0.20 and concentration of PM,; in the local
B 6.92 41.53 0.86 4.90 35.92 0.65 2.02 5.62 0.21 area (314 m?)
c 7.53 41.34 1.10 5.64 34.99 0.78 1.90 6.35 0.32 S ERAREETRE (1) « MAME
F (5-2 X3 -
D 8.21 38.80 0.86 6.74 33.95 0.71 1.47 4.85 0.15 E (52) %DHJE (53)
Observations of temperature (5-1);
IS ¢ 5 5 5
810 3178 0.72 651 32.26 0.5 159 047 0.17 relative humidity(5-2); and wind velocity
9.72 37.15 0.52 7.06 31.56 0.33 2.66 5.58 0.19

(5-3) in six landscape spaces
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Tab. 5 The correlation analysis and regression models of PM,; concentration between temperature, relative humidity

and wind speed in six sampling sites

NieiE| 23R /°C FAXRIE /% i/ (m-s™)
HRFRE R -0.964™ 0.967" -0.6717

A m]EgEEi] y =-11.6x + 215.02 y = 3.782 5x — 6.82 y=—37.872x + 188.74
WA R 0.929 0.934 0.421
MHERZRH R -0.925" 0.928" -0.667"

B [ v =-9.283 4x + 185.12 ¥ =3.595 9x — 8.21 y=-49.331x + 168.80
WAL R 0.856 0.900 0.415
FXRRER -0.953™ 0.948™ 0.256

C [ A y =-10.034x + 196.78 v =34118x + 1.53 —_—
WAETLE R 0.908 0.899 —
MHERZEH R -0.953" 0.967" ~0.547"

D m]EgEE] y = -12.044x + 185.20 y = 4.224x - 57.57 y=—59.375x + 140.67
WA R 0.909 0.936 0.263
HRFHER -0.908" 0.919™ -0.222

E [ T v =—7.727 9x + 183.79 ¥ = 2.943 6x + 26.20 —
WAL R 0.825 0.845 —
HIRZREL R -0.846™ 0.937" -0.331

F [a] YT A y = -8.991 4x + 204.83 ¥ =23.920 1x - 5.99 —_—
PG R 0.716 0.878 —_—

T T FRMCNEAE 0.06 B L2 (M) 5 7 FIRMAKIEE 0.01 B Li# (WR) .

116, 093, 1.00, 1.20, 0.77. 0.90; VLR
1% 10%, IREEDBIFAE 0.38, 0.36, 0.34, 0.42,
029, 039, A D VR IR % AL AR
e, B AU, SRS N R TR R
VAR A U2 D, HIRBEg a7,
MRIE AR AR AL I AR R R
ISR AR L2 PM, s TR (e 43
SRl O e i E i iy N U E T NS HEE
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3 Hip R

AFF 58 T A X 30 T 2 AN [ e U 2 (R R
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IR 25 (P<0.05) , 25 [EVRE RS &K
KN : D<E<B<F<C<A; HMIIFEIEHE 5

TE B B R T RS ) A VR, IR
TEFRLEEM | AR LR R T 28 4 ) 22
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