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Abstract According to the data analysis of PM, ; mass concentration from December 2013 to February
2018 in Jinan, the mean and maximum PM,  mass concentration in winter are the highest, followed by that
in spring and autumn, and the lowest is in summer; PM, ; mass concentration is the highest in January and
December and the lowest in August; the mass concentration shows a significant decreasing trend year by
year. There are significant differences in PM, 5 mass concentration under different wind directions and
higher mass concentration appears in N and ESE ( prevailing) wind direction, which, on the one hand, is
related to the regional transport of pollutants, and on the other hand, is related to the special topography of
Jinan. The study shows whether the pollution source is on the leeward or the windward side, it is likely to
cause high-concentration pollution; especially in winter, the topography of mountain will also intensify the

impact of temperature inversion, aggravating the pollution. The correlation study finds in winter, spring,

W B B0 :2018-07-02; 1&3T H#9:2019-08-18
EEWA ARG TGRSR H (2018sdgx202 )
TEBTE P, 5 Wit S TR, ERME AR Tl G RS5 BI5T , sdhz] 21@ 126.com,,



LiRE:]

PHEARAT : PR PM, s ORI 5 R AR SRR P 7S 91

and autumn, PM, ; mass concentration is positively correlated with both relative humidity and mean total

cloud cover, while negatively correlated with sunshine duration and its anomaly; in winter, it is positively

correlated with mean temperature and its anomaly, maximum temperature, and minimum temperature,

while negatively correlated with mean, maximum, and minimum atmospheric pressure; in spring and

autumn, it is positively correlated with temperature anomaly; in summer and autumn, it is negatively

correlated with daily precipitation, and as rainfall intensity increases, the washing effect on PM, 5 is more

significant. The correlation among the above variables all passes the significance test of p equal to or lower

than 0. 01.
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Table 1 ~ Correlation between PM, 5 mass concentration and wind speed in the 4 seasons
HF-2 PM, 5 Btk B2 (V) H &k PM, s BB (Y)
R B3¢ A HH O A HHIE AR KA HH O
27 HAF X (X) -0.301" ** XEL Y=140.54-48.521xInX  -0.207* ** S %l Y=EXP (4. 669+0. 506/X)
22 H RN (X) -0.412" "~ SULE Y=25.49+337.391/X -0.280" * * S Y=EXP (4.459+2.009/X)
KZH R (X)) -0.443% % * A Y=267.11+575.805/X  -0.315*** S # Y=EXP (4. 445+3.59/X)
2 HFH R (X) —0.247% Xt 4 Y=87.663-16.94xInX  -0.199* * * TR Y=120. 196xX 18
F 7 H R A (X) -0.292% " * S| Y=44.72+142. 672/X -0.193** * S 7 Y=EXP(4.383+1.247/X)
B2 H B (X)) -0.356% %" Wi Y=39.415+302.348/X  -0.235%** S % Y=EXP(4.337+2.636/X)
B2 HAP R (X) -0.169* * &t Y=68.577—4. 416xX -0.201*** Ei T Y=97. 071XEXP ( -0. 089xX)
A HRARE(X) -0.187*** X% Y=80.191-13.54xInX  -0.161** X4 Y=113. 417-17. 309xInX
HAH BN RRE(X)  -0.271% % iR Y=39.941+151. 663/X  -0.234*** % Y=61.835+194. 887/X
kR H - X (X)) -0.320%** A Y=49.72+35.976/X -0.220"** R Y=110. 902xX 262
BT H e R (X) -0.364" " * SH  Y=EXP(3.517+2.497/X) -0.257*** S Y=EXP(4.137+1.688/X)
K H BRI B R R (X)) —0.429% S#l  Y=EXP(3.454+4.838/X) -0.338*** S w Y=EXP (4. 043+3. 649/X)

LT T FORI R p<0.001,p<0.005,p<0. 01 BFPEKE, T 1A,
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Table 2 Correlation between PM, 5 mass concentration and relative humidity

H -2 PM, s JRUERE (Y) H K PM, s BT B2 (V)
AHIE R AL AH AT FHIEREL AH A

27 1 AR (H) 0.572*** Y=2.435xH" ¥ 0.546*** Y=5.963xH" %2
22 H /MR (H,,) 0.551*** Y=-139.476+74. 311xInH;, 0.504% ** Y=-52.479+95. 458xInH,,;,

2= H ARSI (H) 0.322% % Y=-24.172+25. 575xInH 0.297*** Y=-24.2+35. 661xInH
HZ H /AR () 0.325% % * Y=8.157+20. 137xInH,;, 0.274%* * Y=28.579+25. 632xInH ;,

R H AR (H) 0.307*** Y=EXP (4. 556-24.744/H) 0.237%%* Y=EXP (4. 866-18.237/H)
KT H B/ MEXHRRE (H,,,) 0.310% * * Y=EXP(4.433-10.714/H,,,) 0.214%%* Y=EXP(4.752-7.099/H,,,)
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Table 3 Correlation between PM, 5 mass concentration and temperature

A EIIRI KRR, U B 2R AE ] LAAE— 2 2
JEE bR T XA M X R £
PEA .

FRAE . Al 245 A 5

& H -3 PM, s Bk B2 (V) Hf ok PM, s IR (Y)
HH
B3¢ HHAE T THRFREL HH AR AY
A2 HAFR(T) 0.362"* Y=77. 82XEXP (0. 056xT) 0.354* " Y=124. 616XEXP (0. 051xT)
578 SR EE T (Ty) 0. 464 % * * Y=82.937xEXP (0. 078xT, ) 0.439% * * Y=132. 173xEXP (0. 068xT,)
A ZEHERESIR(T ) 0.276* * * Y=67. 105xEXP (0. 039xT..) 0.266* * Y=109. 462xEXP (0. 035xT, .. )
&7 H ARSI (T ) 0.410* * * Y=96.396XEXP (0. 064xT .. ) 0.417*** Y=96.396xEXP (0. 064xT . )
A7 BRI (7)) 0.266" ** V=63. 642xEXP (0. 028xT,) 0.216" "~ ¥=98.277xEXP (0. 022xT} )
FkZE H SRR (T,) 0.396* * * Y=60. 453xEXP (0. 065xT) 0.348 * * Y=92.793xEXP (0. 055xT,)
x4 PM, IERESHRNEHEXYE
Table 4  Correlation between PM, 5 mass concentration and sunshine duration
H -3 PM, s R (Y) H K PMy, s BB (Y)
HR
A FEL AR AL THRFEL AR ALY
A2 H BRIER(S) -0.523*** Y=160. 798-10. 189%S -0.470* * Y=231.93-12. 849xS
A7 H BB (Sy) —0.492%* * Y=106. 467-9. 474xS, ~0.435% " * Y=163.389-11. 78S,
2= H IETE(S) -0.284" " * Y=88.524-2. 17xS -0.242% " * Y=122. 585xEXP ( -0. 024xS)
FZ H BB (S,) -0.251%** Y=72.099-1. 887xS, =0.2047 "7 Y=101. 856XEXP (-0. 02xS,)
H 75 H B (S) — — -0.173* "~ Y=95. 149-1. 439xS
R 2 [ IR (S,) -0. 131 Y=58.55-0. 748xS, ~0.183** * Y=85.415-1. 554xS,
K H BRETE(S) -0.276* * * Y=85.803-2. 897xS -0.241*** Y=126. 567-3. 696xS
A2 H HRIHEOE T (S,) —0.247% * Y=68. 418-2. 574xS, —0.212% % * Y=104. 428-3. 231xS,
x5 PM,RERESSENHEXE
Table 5 Correlation between PM, 5 mass concentration and atmospheric pressure
H -3 PM, s UK (Y) H K PM,, s Uik (Y)
HARFEL A KA Y LEPE X3¢ AHRAETY
A& H SR (p) -0.291*** Y=EXP(37.913-0. 033%p) -0.286* " * Y=EXP(35.205-0. 03xp)
225 H I S (P ) -0.407%** Y=EXP(54.282-0.049%p,,..)  -0.387°*"* Y=EXP(48.498-0.043xp,,,, )
%75 HEBARSIE (poin) ~0.265% ** Y=EXP(33.938-0.029%p,..)  —-0.296* ** Y=EXP(35.179-0. 03xp,.;.)
3.7 PM,RERESEKENXE PN TN TN N TN TR G ol Y QY )
HI% 6 LAt PM, LW 5% K% 2.3%.10.5% ., 17.2% 1 35. 1% B4 F-. i W ek %
AFEK S DG, #0024 h BOKEARIE, 201G PMy SJIURLY) sl AT R DRk BOVE H , REA 2%

N N RS N G T

PM, s i BEAZ AR O, 413 7 Fro . T RUE
K E RT3 PM, ¢ iR B BT — K 2
R T EL T R R B Rl A K 2 R T

1% PM, S JF i BE 0 1T FLR6 2 A K, VA U T
OV R 25 I R B, R B R A1, oAt
R 7K O TR i — R 25 At e 21— e PR AT
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Table 6 Correlation between PM, 5 mass concentration and precipitation

H -2 PM, s Bk 2 (Y) H K PM, s iTs i 2 (V)
AHIE RAL AH AR AHIE R AL AH AR
K H KR (R) -0.210" " * Y=EXP (4. 03-0. 006xR) -0.153** Y=EXP (4. 404-0. 004xR)
B2 H KR (R) -0. 144" Y=EXP(4.133-0. 02xR) -0.147** Y=EXP(4.56-0.02xR)

®7 EEREKEIEPM, REREZLERL
Table 7 Change of PM, 5 mass concentration before and after

summer rainfall

W B

WRE/ (pg - m™)  BMER/%  BHTPIR/ %

D-1 61.1 - -
JNFE D 59.7 -2.3
D+1 55.0 -7.9 -10.0
D-1 59. 1 - -
HTR D 52.9 -10.5 -
D+1 50. 1 -5.1 -15.0
D-1 61.4 - -
N D 50.9 -17.2 -
D+1 57.3 12.7 -5.7
D-1 54.5 - -
-3} D 35.2 -35.4 -
D+1 38.8 10.2 -28.8
D-1 50.7 - -
KZT D 32.9 -35.1 -
D+1 66.2 101.2 30.5

FE:D B FHZR,D-1 5 FHHI—K,D+1 N R e —K.

x8 PM,RERESZENMHEXHE

38 PM, RERESRENXE

PM, JERERIE S5 4% BRI P 5
B BRI (3 8) . 22 0 H AT b IR
HEWRSS RS VT B 27— SE B
U TR PV, R B 15 5 6 A
e

4 it

1) PM, s JFi e B Rl 1 AR A 22 S PR BOR, T v
1 PM, R B I B BEAE 11 A — IR 4F 2
H, 5075 JEB I — 25, 4 F P B ik PM, s Jit
LA e, B AR IR 2, W i
IR, &g Y H R i KT HABZ. 1 AR
12 H PM, s B e B fie iy, 1 8 H AL T 4 4R R iRk
o PM, s BRI B B B AR I a4
BTG Yt S AR I B

Table 8 Correlation between PM, ; mass concentration and cloud cover

HF-¥) PM, 5 R (Y)

H K PM,, s Ui EE (V)

wE TR AR AR AR R B AR AR T
ZEHVPHEo#(C) 0.280* * * Y=73. 458xEXP ( 0. 049%C) 0.259*** Y=119. 494xEXP (0. 042xC)
BEHVFHBEEC) 0.160 " Y=66.497+1.391xC 0.137" Y=101.927+1. 747xC
KEHFHEmR(C) 0.218" "~ Y=59. 354+2. 372xC 0.193" "~ Y=92.771+3. 05xC

2) U PM, g oo e B2 1 15 XU 22 S LE ] 5%
F, RN 15 R WA 7 B B T EAN R R
[ b PM, o Jorte e B A7 7 2 35 22 S, e N XU i)
AT TS WA ESE XL T W BORAE, —J5 i
ABES 15 YW 0 S ik A 5%, o5 — D7 TS BRI
FARMIE R A 5 BRI SW—S—SE i A — 7 Bl
Ze Ll ke B, 24 3k iy A S e DA A 1 XU 35
QW2 BB DU AT 2 1T, XE LY, IR A 5 1
i A JEE 5 2 5 24 3l i R e YT L e XU, 32
LLARBELES , 300 XU 36 T i 7 2 3 Rl AR 2, S B

FETGY A FRA S RS, 1L kY %2
Mt 2 IR 0 3L, BT f6 95 T P T

3) X FEMKTE, PM, UL 5 H 3R
JEFIAF 8 B B AEAR G, 5 H IR 2, R %
PP R OG5 4, PM,, s RO R R -5 - 2 <l %
BENCEREN SN LR BN PSSR I /N
IR AU 1 DR 56 5 A T RIEK 2, PM, 5 oo ok L
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