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Abstract Based on the environmental monitoring and meteorological data of 18 stations in Hainan
island from 2015 to 2020, this study analyzed the characteristics of spatial and temporal distribution
of PM, 5 and PM;, concentration in Hainan island, using Cressman interpolated method, correlation
analysis and climatic tendency rate. The results showed that the mass concentrations of PM, s and
PM,, were both higher in the northern half of Hainan island than in the southern half. They both
showed a rapid decline trend from 2015 to 2020, with trend coefficients of —0.982 (PM,s) and
—0.935 (PM,,), respectively, both exceeding the 99.9% confidence level. Additionally, PM, s and
PM,, concentrations were higher in winter, followed by autumn and spring, and the lowest in

summer. They showed a U-shaped change from month to month, with the lowest value in July and
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highest value in December. Daily change of PM, s and PM,, showed a "double peaks and double
valleys" type, which was significantly affected by human activities. Moreover, both PM, s and PM,,
displayed a high positive correlation with other gaseous pollutants.

Keywords PM,s;, PM,,, temporal and spatial distribution, Hainan Province.
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Fig.1 Distribution of air quality monitoring stations (32 stations) and meteorology monitoring station

(18 stations) in Hainan island
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Fig.2 Spatial distribution of annual average of PM2.5 and PM,O in Hainan island
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Fig.3 Spatial distribution of climatic trend coefficients of monthly average PM, s and PM,, in Hainan island
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Table 1 Annual mean and seasonal variation characteristics of PM, 5 and PM,, in Hainan island from 2015 to 2020

PM, 5 PM,,
YIEbRE2E , B (ER NP ,
SV TIEEY . e - S Mg [a] %/ "
e B G T S G Y I ol S T E S G T Y
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error error
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Table 2 Comparison of PM, 5 and PM, and meteorological elements in Hainan island from 2015 to 2020

20154F 20164 20174 20184F 20194 20204F

PM, 5/(ng'm™) 20.13 18.41 17.68 17.02 15.38 13.33
PM,¢/(pgm™) 36.90 31.33 29.23 29.79 27.61 24.77
PM, s/PM,, 0.55 0.59 0.60 0.57 0.56 0.54
SER R/ C 25.13 24.70 24.67 24.43 25.49 25.08
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AHXIRIE /% 81.66 83.40 83.61 82.49 80.99 80.96
SR RGE/ (mes™) 2.08 2.02 1.98 1.93 1.92 2.11

S /hPa 998.20 997.64 998.05 997.61 997.52 997.68
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Fig.4 Spatial distribution of PM, 5 (a) and PM;, (b) concentration in Hainan island
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Fig.5 Monthly variations of PM, 5 and PM;, in Hainan island
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A HLER S5 R 43T PM, 5 Fl PM, 53T J W 2Z [H] 1 C R, X 2015—2020 4F 4245 PM, 5. PM,.
SO,. NO,. CO 1 03-8 h( H i K 8 h FH4uk &) it 47 H P4 B, SR J5 A TAROCHE A3 #T (32 3). AR 3
AT LUE H, PM, 5. PM o 5 H B A TS e PR 2 0 HE 5 /50 19 TE AR DG, 45 28 K005 e () HE = AR A
X AL B R & PM, 5 F PM o B Wk B2, Horpr 5 O5-8h o o Wk B2 A9 AH DG P e ik, AHOC R B85 301l
0.784(PM, 5) Fl1 0.810( PM,) , Pl itk v g 48 1 P 5 A7 K AS0T5 L B iR I, 00 200 SR B2 5 36 B4 i
PM, 5 Fll PM,o 53875 Qe AH 2 R BN R E/NESI S : 05-8 h>NO,>S0,>CO.

F 3 20152020 4FUFRG & R SI5 G B A M4BT

Table 3 Correlation analysis of air pollutants in mass concentrations during 2015 to 2020 in Hainan island

PM, PM,, SO, NO, co 05-8h
PM, 1.000
PM,, 0.961%* 1.000
SO, 0.509%* 0.503%x 1.000
NO, 0.618%* 0.582% 0.278 1.000
co 0.467%* 0.419%* 0.081 0.608* 1.000
0;-8h 0.784% 0.810%* 0.437%* 0.442%* 0.290%* 1.000

e JORA M B3 (P<0.01). n=2192(64E).

3 251 (Conclusion)

(1)2015—2020 4F-1F B 44 16 B & PM, 5 FIl PM o 00 U B 25 [B] 43 A b 37 S b3 5 1 ma 2P i e
R KRB XIS AT 25 5%, PM 5 [0 da Wk B R X 2 B0 A 7 VY AL B IX, PM o o bt ok 8 R IX 32 2 7 A A
b3 2 0 M XL A AR S OR [ T B SR IR RN 55 R K 2 R A R KR AEBRAE (L R W
2015—2020 471 5 451 T B PM, s A1 PM o o7 f v B2 2 3 B0 Ry Dot I B 9 AR fb R 3, 35 2 50000 )
1-0.982( PM, 5) F1-0.935(PM, ), Y333 T 99.9% 145 B K 1 . A5 1] %243 31 0 —1.04 pgrm>-a™ Al
~1.7 ugm>-a’'.

(2) 1B &) PMy s F1 PM o 560 V6 B AT B A0 0 281 AR AL ARRAIE, A< ZR 00 Wk B I o, KEE IR IR,
HBHAK. A PRZAL MR, PM, 5 il PM, o SRR IR S B U TR A2 H 2R (R4 AE, SR Bl rE 7 A
03, SEME S B8 9.55 pg-m ™ A1 20.47 pg-m >, 12 A 7 BB = (E, 43908 23.18 pg-m ™ 1 37.74 ug'm>.
H AR {L A3 #7726 B, PM, 5 Il PM o Joi 22 R 82 /NS AR 1 5t o UG AU 38, 52 NG sl s i ok e 3. L Ah,
PM, 5 Fll PM, o 5 V¢ B /N AR AU A 32 47 8 17 22 19 A8 AL RRAIE.

(3)PM, 5 Fll PM o 5 H B A TS e W 0 3 30 285 /80 14 IE AR G, 4 G RN K B/INHES K2 05-8
h>NO,>S0,>CO, HABM T T 99.9% M5 BE AL, DR M T m 48 00 200 R B 53 B e X Vg e B 3384 7K
S5 YR
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