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Abstract This study took Shenzhen as study area. PM, 5 concentration in air quality monitoring stations was used
and five kinds of landscape metrics including PLAND (percentage of landscape), ED (edge density) at class-level,
and CONTAG (contagion), NP (number of patches), AREA MN (mean patch area) at landscape-level were
applied. Further, other data, such as street length, catering number, elevation and land use types considered as
factors influencing PM, 5, were also obtained. By means of correlation analysis and stepwise multiple regression,
the effects of land use and landscape pattern on PM,; 5 concentration were explored. The results showed that among
land use as sink landscape for PM, s, vegetation had the most obvious influence on PM, s concentration; at class-
level metrics, both composition metric (PLAND) and configuration metric (ED) were significantly related with
PM, s concentration; at landscape-level, fragment (CONTAG and AREA MN) of the whole landscape had a
significant relationship with PM, s pollution. This study could widen the understanding on relationship between
landscape and process in landscape ecology and offer advice for air pollution control and landscape planning.
Furthermore, it would also provide an effective method to estimate PM, 5 concentration in case of no measurement.
Key words land use; landscape patterns; PM, s; stepwise multiple regression; Shenzhen
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Fig. 1 Distribution of Shenzhen’s air quality monitoring sites
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VEF BB KN, AR ST 08 R A H A 38 HR 3308 T
B, JCIHR 5000 m VSR, PR Z, EREERY
T PMys YUMo HESE A AT R AR IB K2,
398 T A B DR O A A ) b 1 T RS A R,
1 0 38 38 A ko 2 4 1Y, S BB S 1 i PM, 5 (1
PR Tan WL G EONBFFT X, 40 M3 fb A 30
UV (holiday effect)Xf 25 ST i A2, 45 5 3¢ B Ik
AR B s g iy, IS TE B IR AR Y, &
ST AR AR T AL FR AR A Ty . WL, AR T
Pt AR b, ] AT B b B IC PML s B9 A A 52 ),
HAEEZEZ L,
42 FBRBSWHARFAEHIT PMos ik E

) 2 i

AT, AR5 WA RS PM, s R E R 1)
FIE > o A SO HH 5 43 T iz 25 [l )3 1Y) 45 32,
S I T S5 WS SR 3 % PM s W J3E 7 A B 2 BE 0
T2, 5 PMys IRIEHIC R B AR T 0.6 1
8H0h, 185 PLAND A 6 14, #85L ED A 8 14~ 7

x4 HANEREATENEES X

Table 4 Classification of the independent variables included in regression equations

A HiY a

F b H ¢

B _
B .
ik -

crop 5000 (+)

TR Y vege_5000 (-)

SRR _

con_ED 300
coba_ED_300 () AREA_MN_5000
coba_ED_5000 (+) AREA MN 100
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Ml 53 Fr v, ED #E A EEEA , 3X Ui B PLAND
A ED 3X WA~ 28 B K 7 1) SO 4E B0 PM s e B 1)
ALK, K AE H AW TP AR 4R )

YKV 21 1l 5 W48 £ PLAND 26 /m 5228 7l
SR o A WA BB, A SE AR BT R, vege
PLAND_5000 HJ#H5C R EC M 11, cons PLAND_5000
F1 crop_5000 FAHE RBOMIE, 0 BH AR 5 0 S 7Y
FEAE AR SO BT & 0 B, o] LAREAR PMas 19
V5 T A A D b Rt v o S5 2 R A R S X
I Y FE S PM, s MR Z RIAFFE IE A OGO &R o
PLAND X} PM, s ¥ B (1) 5% M 2 55 45 5 B 11, 55t
SR F A 2 D R R B PME, 1O, LT AR AR b
SRESBIHE PM, s WREE RSG5 4 HRI AL (Y
SEMA SR AL o Y5 SR TR R A 3 o ) 25 1 55 S B 52
T

4G PLAND 5 PM,s W UG &, WIS I,
AT LA S 3 bR Y TR, 3k B 28 A 55 5 Y H Y
SR, FEARZ R & R ki rh, JE R b 5T aX b
BRI T, b A O B s AR R A R, L H:
JELR s [ TR, AT EERG U, Pk, dnder
FER R FMET, su50 RSN PM, s 19 FR R
EH, WEETTFERUK 55505 PMys G R,
AR Y], BRI, SRR FE AR L,
Morani 25 AN e i T A AN 1) BRIX R AT T 383,
DA 5 K R 32 b A8 AR 0K 0 P W B o AR SO A 56 43 B
B WA IERE E, R IR EKF 454 50T
% ED 5 PM,s W BE R R %V, X w] DUE R T4k
I SO RS % . AR, BORBZ I
WF R SCTE FOUAR R ST S O R . PR b, &
W BE PM, s 7 30T 18 B0 <58 8 " B4, S
Al PRI, T LA AT A DA R 3 T 45 UL
B 245 # R IR 5 PMys Wk BE Z 18] Y 5C & . Connors
SEUSIR L, AR O SR T A 4 B i EL A M AR
#5174 (context-dependent), F:H' LSI Al ED X #4 &% /Y
S B R T . Buyantuyev 28 WOV R S8 IR T IS
55005 Bt T v, A5 3 4 H R R 263 3h
H Jey 22 [ 9 FH B A 2 5 i 3ok i VR R B9 4548 . ED
FoRNGEE, W LR R R S0 R 2R R,
DA 2 R 5 — 55 SO ARG At 55 W00 =2 [ ) AF AR FH R B
A&, ED X PM, s ¥ 952 1 23 B 28 o X K /NITTAS
6] o AHOCr A A ENHA A o, 300 m (vewa_ED_300,
coba_ED 300 FI cons_ED_300)%% i [X 45 % 1) 2 %k
¥ h 17, i 5000 m (vewa ED 5000, coba ED_5000,

wat_ED 5000, cons ED 5000 #11 bare ED 5000)%%
X IR B R N IE . — i, —Fh ISR 0
(i 2 % FE RGN, A5 5 R B SO A AR B
VE I 31 % AT RS I, S8 RE R AIC PML s POV B .
AR5 87 3 o 55 0 288 AR ) 45 4 11 s 1 L T
RONE, 7E 0 E B PN BE R FEVE . A A Y I S
B, BT RE AR H s, HOEI DAL S eSS, sE
L SRR B . BRI, ZE SR SO0 SR 1Y
FR AP b, 7E45 28 SO FUR i OB I B LT,
AT DA 4 eOs S ST g ih B, RUAT RERS e
15 oAl SRR ) Bz b ML 25, [ B 5 2 o ke
PM, 5 & B2 119 0 1 FH EL A BE 2 25 Ak, 7R iR
B PIIRRCR

43 PWHEESIIEFZIT PM s ik E R

B T A3 AT 3 T 45 ST S5 A JR X PMLs WK B 1Y)
o, AR SCERERIY T IR TR SO S PM, s k2
6] i} 5 22, YEHL CONTAG, NP #il AREA MN =Fh
LG Bk Sz e A S AR SR B B . — R
Uk, S AERE(E A, BEPECE DN, P BREEAOR,
Tl B S O A A e A BB ST TE 1 T R A 3
Py 2 3R B S0 BT 2R E R SR,
SO P T8 A Ak R B 50 v o A G 43 A R T I A5 A
PM, ;s # J¥ 5 CONTAG 5000 Fl AREA_MN_5000
PR W RSO R o Bk Bk B B L R S A Jm)
H, SOULERAC R, PM, s WRBE(E R R o X7 AL AT 5%
o U i D,

CONTAG i 7 1) 42 50 U 5L AN [ B B 2 A 1Y) [A]
RS, HADB/N, RS IF7EVr
Z/NBEHE, BRSO AR F . AREA MN #5500 H
BEHLAYF- AR, R RSO S T AR B AL F,
BEYOT- S AR /DN, 3R TR R SOOI BRI i . R A4 e
WL AR R, B4 ST T PM, s IOPE T CIE A
RORHE,  HSOULRE R B XTI SO s Bk, R
R —ZE PV RIF 5 0E S S €0, 45 [0] (10 1l A 3 8 BB AIE,
X KA G i A AR TR I . AR SR 45 21 5 =2 A

Bro TEIRTT SO S HLR A, N 12 A 4% 28 S
BRI S Mo Ay A e AR A SO, YR Dy RRR T
REIR B P o 06 T SO A A Akt BT — 5 1A
R
4.4 BRE#HE—THAR

e R0 1 J PR R S RO BRI, ELR AR
YRR AR U I R 32 B AR 2, KI5 5
W BE B 5 AR A e A W I, DRI DA T F 9 45
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