5540 4 19 1 *t &~ 2 Eild Vol.40,No.19
2020 4F 10 H ACTA ECOLOGICA SINICA Oct., 2020

DOI: 10.5846/stxb201910202200

FARSCIE , U KBRS | S XL M AR ST LN PM, 5 JBE 45 [ 437 (RS2 5T . AR 25 241, 2020, 40( 19) :7044-7053.
Chen W B, Xie T, Zheng J, Wu S.The impacts of vegetation landscape on PM, 5 spatial distribution.Acta Ecologica Sinica,2020,40( 19) ;7044-7053.

M REHEFEIUX PM, iR E = B2 WmH SRR

Vi3 AR 7 SR S-S S Gk
1 AT R SHEE AT, ME 330045

2 PR K2 E IR SR, ME 330045
3VLVEAON R MG B S TR, A 330045

FEE R Y AT H 85450 14 55 5 R RS | R A AR 12 DT  PM, s BA K 2 55 3 1 = 2, ISR Ry, 76— XU s [ R
BEECHH ) PM, R FEZZ R AN, DA B R b (02 4R | TR AR AL, W PM, e F 5057 +
MO A 52 MR AT E IR, AT 5 MR A R UL S5 5 PM, VR EEAR B, B0 H il S AR R W B —
AMERL, T EGIAHUL RS . e T AR A MIEAAR R B2 st SR F b A (] U S 780 73 U 2 e R AL P, 6 2
2 o HUC, R MG IE R DU 2 A S5 AR DI 26 32 e M Aty R P AL A vk e e 1 [ D S A 5 A
BT PM, 25 (6] 304, S TSR BT S BE X P, A1 2 i S RUBEREON, , WFFE 4 SRR T 1) MR S B S P, (VR JEE A
AHFFEHE LR 23 (] RUEE b #8582 SAH G, WA B 55 B X PM, s BT | 355 5 ] — A 5 R TR RUEE | DL AN [R] 245 ] —
FUE E R BB R BEXS PM, WP A RERAT A —E 225, 2) HLBOBE S BE U PML, s R J3E ) 52 0 7 5 LR A2 23, AN TR) B 24 ) 3R B
J7 AR B UE PM, s 325 R 4 7 i 32 ol 2 AR 0 D05 B2 vy T P el U SE R | S AL i FE XS P, s RO I HAT
LRVERFAE . 3) ARG PM, R BEACE N A BB F2 XS PM, Y€ J3E B2 e i JEE A7 AR 22 5 P, o8 8y AL 30 i P2 ) e 2
OSSR AT 4 A X IR BE R B b R T 25 5 P, VR JBE A0 S 5 0 0 A A 4B R T R 7 26 X P, VR
SRR 7 35 ROV, A i A kT A G i s e it — 2 2%

KSR AR M USR5 A W o

The impacts of vegetation landscape on PM, ; spatial distribution
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Abstract: The frequently breaking out fog and haze has attracted widespread public attention in China recently. PM,, is
considered to be main cause of it. Recent studies show that PM,  is mainly controlled by the meteorological conditions in
short temporal scale, for example, daily, but strongly affected by land cover, especially vegetation in long temporal scale
such as yearly, seasonal. It is a challenge for landscape ecology to couple vegetation landscape pattern and PM,  spatial
information in order to quantitatively analyze the impacts. New idea and method are required to cope with it. Based on the
assumption of a stable meteorological conditions within a season, this paper first used the land use regression ( LUR) model
to precisely simulate the spatial distribution of seasonal PM, ; concentration. Secondly, based on the pixel dichotomy model,
the vegetation coverage of the study area was estimated for four seasons and the spatial distribution was determined. Finally,

the impacts of vegetation landscape on PM, ; and the scale effects were discovered by means of pixel random sampling and
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regression models. The results showed as follows. 1) There existed a significant negative correlation between vegetation
coverage and PM, ; concentration in the spatial scales adopted in this study. The influences not only varied from season to
season, but also changed at different scales within the same season. 2) The forms of the effects of vegetation coverage on
concentration were complicated. In general, the curve regression models were better than the linear ones, indicating that the
relationship between vegetation coverage and PM,  concentration was non—linear. 3) The higher the PM,, concentration,
the sharper the constructed curve model, and the stronger influence the vegetation coverage had on PM, ; concentration. This
study puts forward a new idea to couple vegetation coverage and PM, to discover their relationship and scale effects in
regional scale. It is expected to provide a reference for mitigating atmospheric pollution by optimizing urban vegetation

landscape.
Key Words: vegetation landscape; coupling; scale effect; vegetation coverage
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Table 1 Classification and processing of predictive variables
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Table 2 Results for the optimal LUR models of four seasons
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Fig.2 Spatial distribution of PM, ; concentrations of the four seasons
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Table 3 Correlation between vegetation coverage and PM, 5

0 G H R i Gk i N
Season Buffer radius Correlation coefficient || Season Buffer radius Correlation coefficient

% Spring 300 -0.720** K Autumn 300 -0.718"*

500 -0.750"" 500 -0.714""

1000 -0.724"" 1000 -0.654*"

1500 -0.664 " 1500 -0.559 "

H Summer 300 -0.675"* 4 Winter 300 -0.719**

500 -0.681"" 500 -0.738""

1000 -0.622*" 1000 -0.677""

1500 -0.549 " 1500 -0.658 "

* % P<0.01

M3 LA B SR S PV, (RS AEAS BT ST I e % AT AT JUE I #R 5  3 AOAH SR OC &% fELIR]—
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Fig.3 Spatial distribution of vegetation coverage of four seasons
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Table 4 The results of the optimal regression models and parameter evaluation in four seasons

FHEZSH Equation parameters K38 Test
7 mYEpEi] A i KRR
Season Regression model Variable B Beta t Sig. R? Root mean
square error
% Spring TR Constant  55.986 — 27.182 0.00 0.601 5.423
VG -1.75 -0.036  -0.22 0.05
Conic model VC** 2  -35.967 -7.741 -4.587 0.03
B Summer LR AR Constant  33.413 — 56.326 0.01 0.464 5.486
Linear model VG -18.197 -0.681 -13.738 0.05
# Autumn TRl 2L Constant  48.021 — 36.969 0.00 0.516 5.836
VG -22.754  -0.768  -4.488 0.01
Conic model VC**2 1.507 0.052 0.302 0.05
£ Winter ERIg Constant  80.724 — 74.457 0.03 0.549 5.149
Exponential model vC -0.389 -0.734  -15.79 0.05
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Fig.4 Optimal equation models of PM, ; and vegetation coverage in four seasons
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TEEEXT PM, M BE e 5K, BFTR A SRR .
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3) MR R FEXT PM, iR B e () s R R 2, SRR 2y, RO XA — e 22 5%, Bk, th4k
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