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19.75 pe/m’ (HECHT—4FABA FIHIN, 2017 4F NO, ¥5
YA T R 3R T S R RN L, NO, 4 Y59 B 43 A
52.58 wg/m’ F142.08 we/m’, 75 A L, % BH A3
NO, AP35 B 5 i — A1 B @38 i, 2018 4F WL AR A 4% 2
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FEH, SO, 4E P 3008 we/m’, LAY SO, 4F H) ik
FE R, W H6.75 wg/m’ . 2016 4F SO, ARk 2 L #k
FERRTTA T I0 %E BEBH JE  PY AR L B A
PN, HEHT—4F SO, 4F ¥V FE Y T T K, b BEFH
R B A, TR Y SO, AT 34 ik BE B AR, 2017 4R
SO, AFIAHR FE L3 i A3 T o )00 A BT R EE RN M,
LA IT I SO, AF 347 ¥k B2 45 i — 47 B S 34 s L Py
SO, AEHH T e, 2018 4E JLIK SO, 4F ¥ e B F i,
ELHE SO, 45 37k A SR S IR, I3 <22 JFL Al 45 39 T 1)
SO, AR FE AR JLAF 16 B B TR
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S 426,21 pg/m® AV R 1 A 1929.88% . PM,, H
WV 1 F IR 3 4 ARREIE N 126. 97 pwg/m® 37 H
K, 4 4E W1 H45.72 pg/m® AL 1 A
36.01% . SO, H ¥V 1 H fieim, i 4 4035 1H K
17.51 pg/m’; 9 J & K, 35 4 4F 0 F ¥ H K

Beit 3T 4 AR (P40, 87 pg/m 57 IR L 4 4F
I (E 423,74 pe/m” (U 12 FIK58.09%

TS Gk B2 (R I P #  , PM,, 5 (PM, Fil SO,
SRR 2018 ARARHE RS 2015 AR50 T e
27.74% 27.04% F42.65% ,NO, F[FE#aH A [ 2018

11.35 pg/m® AU 1 Af64.82% , NO, A¥gukii 12 A AFAFRIWREER 2015 4F FF$2.21% o
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2 70 J 4 \ R & X ¢k
wo60r | ' ' 60
% 5o} : ! J % sof
£ 40 \ B aof W[ e
30} X 30
201 Y 20 J
10 1 1 1 1 L L L 1 10 1 1 1 1 1 1 1 1
mom m m m R om0 m oM m m mom m m
8 £ &% 2 & £ & &% 5 £ &8 2 & Z & &z
A4 A 1%
(a) PM,; (b) PM,,
2Ty 50
24 45}
~ 21F |y ~ 40} 1
g | g . .
% 18t \‘_iﬂ 351 ‘
3 . B . \ )
% 15F & 30f | 2
O'\l O"' .
TS / “ 25F & ]
9t 20
8 L S 15 T om m m m m @ m
8 E &8 £ & 2 § & 5 £ &8 £ & E §& &
A% H#
() S0, (d) NO
7 WFFEIX 4 Fhisgedy A AR L
=5 KR TG 20 # =B
4 TERYE TP ARBERSWEEHIEXES T
4.1 TR AT STLEIEEXES T
F8 A HbA AR L LS5 R B A OGS R
M Ve L) Bt bS:i! B K8k HEBE
PM, 5 0.376 -0.223 -0.637" " 0.230 0.301
o1 PM,, 0.485* -0.419 -0.683 0.465 0.523*
1
S0, 0.370 -0.315 -0.343 0.265 —0.083
NO, -0.325 0.293 0.054 -0.205 0.679**
PM, ; 0.152 -0.118 -0.316 0.004 0.288
018 PM,, 0.373 -0.377 -0.521" 0.175 0.488*
1
S0, -0.186 0.177 0.249 -0.109 -0. 180
NO, -0.047 0.036 -0.266 0.059 0.638**

Mo x 20,01 RF (M) BEARR; « £ 0.05 RF (M) BEATR
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2 - ) 2R 1 R 7 L5 S Y vk A AR O G
ZUNFE 8 fiin, h#e 8 nl, i AL H S PV,
FNO, Ve i 52 1 25 TEAH G, SRIA A X PM,, Fl NO,
(R I (e SRR, b TR B EL 5 P VR B
BE AR, RWHHXT PM,, AYFR 24 1E 2
R T A 1 FH b R b TR AR A 30T PM, ¥l NO, 75 %
A BT AR L PM,, I PM, Tk S R
X, ULIHELHLG T PM,, F1 PM, A TR .

4.2 =R/ TFEOEXESHT

S-S5 AR SR FE 015 15 Qe e JEE IR AR 5 O 2R
W9 PR, MR 9 IR, AE SR I, 2 A
TARSEEIT 5 PM, o B 1 8 35 A OG , R I BB 70
IR TR 2% A R T PM,, 6 A FEAIR
LSEREAR RS NO, e 5 1 35 AR G, SR BB 22 1] 14
T P A RS OB R 2 14 8 2 i) NO, B 75 e A
JE, ARSEMAR BN AR MR 80 5 NO,
L IEARSR , RIS A B b 2J 80 T NO,
LRI

O MK SIS R RS 15 R IR A

e 154 PD ED LSI CONTAG SHDI SHEI
PM, ; -0.467 -0.417 -0.439 0.349 -0.260 -0.291
PM,, -0.352 -0.509 * -0.557* 0.440 -0.310 -0.368
201 S0, -0.459 -0.403 -0.350 0.427 -0.449 -0.433
NO, 0. 145 0.375 0.415 -0.497* 0.586" 0.552*
PM, 5 -0.220 -0.216 -0.155 0.205 -0. 101 -0. 160
PM,, -0.080 -0.324 -0.273 0.255 -0.124 -0.183
2018 S0, -0.005 0.280 0.274 -0.073 0.079 0.018
NO, 0.230 0.254 0.251 -0.317 0.408 0.358
Ak % 20,01 KT (M) B FABE * ££0. 05K F (R]) B E AR £
10 FEBY KOV SFOUAR R B 15 ek BE (A DG OG 2R
) PD ED LSI AREA_MN
2 59
2015 2018 2015 2018 2015 2018 2015 2018
PM, s -0.337 -0.201 -0.160 -0.134 -0.414 -0.169 0.011 -0.090
S PM,, -0.474 -0.370 -0.240 -0.092 -0.533 " -0.250 0. 150 0.119
S0, -0.268 0.279 -0.254 0.200 -0.317 0.281 0.144 -0.214
NO, 0.354 0.136 0.380 0.453 0.421 0.301 -0.368 -0.299
PM, 5 -0.040 0.017 -0.280 -0.703 " * -0. 064 -0.612**  -0.017 -0.451
PM,, 0.053 0.122 -0.491"* -0.384 -0.517"* -0.219 -0.261 -0.355
i S0, -0.020 -0.162 -0.347 0.265 -0.284 0.236 0.270 -0.351
NO, -0.444 -0.163 0.164 0.043 0.208 0.149 0.255 -0.165
PM, 5 -0.561* -0.309 -0.703**  -0.384 -0.612%*  -0.266 -0.451 -0.195
. PMy, -0.677%*%  —0.443 -0.759**  -0.554" -0.706* " -0.402 -0.458 -0.322
b S0, -0.407 0.281 -0.338 0.316 -0.359 0.291 -0.351 0.051
NO, 0.137 -0.036 0.070 -0.198 0.222 0.027 0.197 -0.77
PM, 5 0.229 0.048 0.254 -0.020 -0.266 -0.102 -0.195 -0.117
K PM,, 0.447 0.323 0.493* 0.225 -0.069 0.132 -0.151 -0.354
S0, 0.332 -0.281 0.302 -0.189 0.026 0.019 -0.073 0.334
NO, -0.203 0.095 -0.181 0.108 0.490 * 0.510" -0.77 -0.229
PM, 0.313 0.211 0.310 0.264 0.184 0.251 0.414 0.323
— PMy, 0.517" 0.499 " 0.530" 0.498 " 0.337 0.476 0.643* * 0.490 "
S0, -0.020 -0.266 -0.090 -0.205 -0.149 -0.180 -0.194 -0.123
NO, 0.531" 0. 566 * 0.656" * 0.638"* 0.806 " * 0.822"* 0.595* 0.522°

E o ox 20,01 RF (M) BEARR; + £ 0.05 RF (M) BHEATR
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FRUK-FOUAK R HE 505 15 YL ik BE AR DG &R
L2 10, HEE 10 AT, BEB A TR FE £ S P, Tk &2
A SC, A BEHO R 2%, B 1 F PM,
WRPEIARRAR, MB35 5 B U ARFE LS P TR B
52 GURH G, 3% I MR b B Bl o B R B R TR
A A FIT P, WP IRRAIK, SRR B
G E R RTE RS PM, v 5 W3 R o6, e
HBEHR R o BIRR RS ERR JE AR 4% B A T
PM, (V¢ B B RRAIR s PM, TR B8 5 b ) BRE I 2% 0 %%
JERUEARFEER W35 GO, 5 PS4 B 1 AU D& 1
A B TR UG, 2 I R b B b R R B R R
ok JEMRHE L A F T PM, I A0 R, HoAth 3
FEHIFIAR R RS PM, MR i W AR I, sk ek
TGS 5 PM v B 52 I 2 1E AR 6, 2 HH 7K el BT
Oy R RS BAHON ER PM, V5 4L /K IsTEIRTE 505 NO,
P 5L I 3 TE AT O, 3R A /K BB H IRk A2 b o
NO, V5%, HE F M Y BEE 2 B | 100 2% %% 5 FN P-4 B B
AR5 PM, R 5 S 38 T AH 56, 32 B A 15 FH b 1) 5E
i BB, BE 1 AR GO PM, 75 % d i
MR BESR 2 B | 7 25 % B AR A8 HORIF- 34 B e 1 FHL Y
55 NO, R B 5t 1 35 1EAH DG, FeBH A 1 F M B e e B T
K IEMRME AT | BEBR i BRI & NO, V5 5y, 453
FEMAE TR ES SO, W BEAH S 24 A 3l 3 (. 3 A
55, U IR ALK I %) 4535 0% Jmi 48 B0 R REAR B SO,
W eSS 0] 22 bk

5 SERIE

(1) 2 H SRR - BRI A13 25 R A BF5E
DX B IBE L bR 0 Dy S LS Y | T AR
BT AR T U 5 e/, He b b 32 280 A 1
AP X HR R | g IS M AR IS 5 ARt s O] > ) 161 25 9
IIARTEDFFE DX B U ALHR SR 4 s el i
2 DA S w8 10052 0 A R B . 3R
SRR AT, FE BRI A H R T ARD L T
AACHlL K SR T Pt T AR A S8 0 T, Heh e i
Mo AU I HA | o AR B i B iR 22

(2) USSR AR AR RS AIUT 5 X5 0L 342 i
PEREAR , ELS WL REAL 4, s MR B T2 A o0 A
HAAS SO AR A AR K s A 5 T Y
DREHRBIRE REAE B, 5 A RELRBBERE HE D/, TP
eyl N N E N BN ARG S i B A R R )
FEIIE], SOV BE IO, Sl d MR AR, REBR iR
LR E

(3) 15 YA AL - 25 () 70 A L, SR K M A
LRy NO, 75 5% oA ™ F, )l L, A 5T i CESE
FFEFIR I PM, 35 J LU O™ 55 AT Z8 BH B2 BH A

L GRMIFTE BT PM,, HLE™ 8 BERH )T M T
HEA TS SO, V5 Y A H B[R] oA L4 P gL
Yri H S B 52 1 2RI A 2R, T e vk BE R ) I
P, PM,  PM,, 1 SO, & i 2 TR % NO, PR
PRI

(4) 15 L5 - Hb 1 FH RO S WA = B AH S -+ i
R 7T, 15 FH b RN e T AR K PML, T NO, 75 42
R BT T PM,  F PM, A UTRAE T, S A% S
77 THT B P S XL 1 1 5 A R T P TR B P AT
UL A RE RIS &) b v NO, 75 Yl M o Bl e R
TR A o B RE AT PML, AT P, % 38 5 AR Hb X Bl 9k 4
FIFRRLROR TR 2 A F T P R BE R BRI ; #F
HUBEHIEARALIT Z B F T P W& B A R AIR 5 7K 3B
B TR BN E PM,, 75 4% ; /K ST IR b
Z= EIE NO, 755 ; B 150 FH b BE L i A 2 e 5 , R 1
FRUHOK B E PM,, F1 NO, 753t .
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Research on the Correlation between Land Use Changes and Air Pollutants

LI Haonan, ZENG Shenglan
(College of Atmospheric Sciences,Chengdu University of Information Technology , Chengdu 610225, China)

Abstract ; Using the land use data of Sichuan Province in 2015 and 2018 and the daily mass concentration monitoring da-
ta of SO, ,NO,,PM, 5 and PM, of 17 urban environmental monitoring stations in Sichuan Province from 2015 to 2018,
analyzed the land use structure, landscape pattern and the temporal and spatial changes of four pollutants in the study ar-
ea, and the relationships between land types, landscape pattern and four pollutants were analyzed. The results show that .
(1) Cultivated land, woodland and grassland are the dominant landscapes in the study area. During the study period,
land use changes were mainly due to the sharp decline of cultivated land and the expansion of construction land; the
connectivity of landscapes in the study area decreased greatly and the fragmentation of landscapes is increased. The land-
scape types tend to be distributed in a balanced manner. Among them, the patch fragmentation of cultivated land, wood-
land, water area and construction land is increasing, and the patch fragmentation of grassland is decreasing. (2) In
terms of spatial distribution, the NO, pollution in Chengdu, Dazhou and Meishan is relatively serious, while the PM, .
pollution in Chengdu, Meishan, Zigong, Luzhou, Yibin, Nanchong and Leshan is relatively serious; Chengdu, Dey-
ang, Ziyang, Meishan, The cities of Dazhou and Zigong have more serious PM,,; Ziyang, Guangyuan, Luzhou, Nei-
jiang, Yibin and Guang’ an have more serious SO, pollution. In terms of time distribution, the monthly average concen-
trations of the four pollutants are low in summer and high in winter. As far as the time-series trend of pollutant concen-
trations is concerned,PM, ., PM,, and SO, show a significant downward trend, while the downward trend of NO, is not
obvious. (3) The increase of construction land and cultivated land will aggravate the pollution of PM,, and NO,; and
grassland has a sedimentation effect on PM,  and PM,,. The higher the overall landscape fragmentation, the better the
reduction of PM,, concentration. The higher the landscape fragmentation and uniformity, the more severe NO, pollution.

Keywords :land use ;landscape pattern ;air pollutants ; spatiotemporal changes ; correlation analysis



