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Abstract: Based on the industrial environmental statistics of Hainan Province in 2016 ,combined with the MEIC
background emission inventory, an air pollutant emission inventory of Hainan Province in 2016 was established
through a bottom-up approach. CALPUFF model was used to simulate the dispersion of air pollutants. The results of
emission inventory showed that the total emission of SO, ,NO, ,CO,PM,;,PM,,,BC,0C,VOCs and NH; in Hainan
Province in 2016 were 1.50X10*,5.10X10",4.56 X 10°,2.34 X 10",2.10 X 10*,3.50 X 10*,1.20 X 10*,4.96 X 10" and
6.50 X 10" t,respectively. Stationary combustion sector (sharing rate of 66.67%) was the largest emission source for
SO, s while the transportation sector (sharing rate of 51.18%) was the main emission source for NO,. The resident
sector was the main emission source for CO, PM;, and PM,; (sharing rate of 59.01%, 81.28% and 87.62%,
respectiveiy) , while solvent using sector (sharing rate of 75.91%) was the largest emission source for VOCs. The
agriculture sector (sharing rate of 93.54%) was the main emission for NH;. The major areas with emission were
concentrated in Danzhou City and Chengmai County. Haikou City had the largest annual concentration for SO, and
NO, ,and Ding”an County had the largest annual concentration for PM;, and PM, ;. Transportation sector had made a
significant contribution to the concentration of pollutants. Although industrial sector had a low contribution rate to the
concentration of particulate matter,PM,; governance still needed to be strengthened.

Keywords: emission inventory; CALPUFF; air quality; Hainan Province; source apportionment
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Table 2 Air pollutant emission of Hainan Province in 2016 10" t
SO, NO, CO PMio PM; 5 BC OC VOCs NH;
1.00 1.61 2.45 0.08 0.05 0 0 0.18 0
0.34 0.42 4.61 0.19 0.06 0.01 0.01 0.94 0.14
0 0 0 0 0 0 0 3.75 0
0.12 2.61 11.62 0.16 0.16 0.08 0.03 0.03 0.02
0.04 0.46 26.90 1.91 1.84 0.26 1.16 0.04 0.26
0 0 0 0 0 0 0 0 6.08
1.50 5.10 45.58 2.34 2.10 0.35 1.20 4.94 6.50
3
Table 3 Emission of industrial sectors”’ air pollutant t
SO, NO., CO PM, PM; 5 BC OC VOCs NH;
N 2 996.64 6 638.34 3 239.45 56.31 22.11 8.83 1.78 2 175.06 7.38
4 833.33 4 833.96 12 971.85 143.90 71.79 28.71 5.75 3 253.00 12.37
66.32 106.16 91.65 2.06 0.72 0.29 0.06 749.94 0.28
5.72 16.59 14.80 0.15 0.06 0.02 0.01 169.99 0.08
4.71 7.57 6.55 0.15 0.05 0.02 0 1 485.78 0.02
347.60 2 946.19 3 039.60 40.28 29.81 11.74 2.52 8 418.65 1 410.30
140.60 231.00 200.76 5.63 1.93 0.77 0.13 59.27 0.58
2.72 8.37 7.63 0.08 0.03 0.01 0.00 20 687.56 0.03
279.41 415.77 36 510.54 1 701.65 441.14 47.45 43.03 1 693.88 3.60
N 13.24 35.03 33.15 0.42 0.15 0.06 0.01 1 069.70 0.05
4.96 10.56 9.67 0.16 0.05 0.02 0.00 8 210.28 0.02
0.04 0.07 0.06 66.53 33.26 13.31 2.66 0.01 0
0 1.70 1.82 0 0 0 0 409.84 0
4672.13 5050.42 14 479.08 684.92 476.80 3.90 0.21 354.87 1.01
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Fig.6 The distribution of annual average simulation concentrations of secondary pollutants in Hainan Province

Table 4 Annual average simulation concentration of SO, and NO, contribution rates in
cities (districts or counties) of Hainan Province

4

(

)S0:

NO,

SO NO .
€0 7% 7% 7% 7%
10.4 86.6 3.0 0.6 97.8 1.6
12.6 83.1 4.3 0.6 97.0 2.4
78.4 18.7 2.9 14.4 79.9 5.7
11.3 80.6 8.1 0.5 94.9 4.6
76.8 20.5 2.7 35.2 61.6 3.2
11.1 85.9 3.0 2.1 95.5 2.3
16.7 79.0 9.3 0.5 93.7 5.8
29.0 64.3 6.7 1.7 94.1 4.2
57.4 36.1 6.5 5.0 87.7 7.3
55.8 38.6 5.6 6.3 88.1 5.6
8.6 86.2 5.2 0.5 96.7 2.8
21.9 70.4 7.7 1.2 93.7 5.1
57.6 36.8 5.6 5.5 88.8 5.7
11.3 80.6 8.1 25.0 68.1 6.9
41.4 51.6 7.0 4.4 91.2 4.4
8.0 87.8 4.2 0.4 96.6 3.0
13.0 80.8 6.2 0.6 95.8 3.6
27.4 66.8 5.8 1.6 94.1 4.3
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Table 5 Annual average simulation concentration of particulate matters contribution rates in cities
(districts or counties) of Hainan Province

PMi, PM;5
< /% /% /% /% /% /%
0.1 45.5 54.4 3.1 46.6 50.3
0.2 38.5 61.3 2.8 41.0 56.2
0.1 22.0 77.9 9.5 22.0 68.5
0.1 26.8 73.1 2.4 29.3 68.3
0.1 24.7 75.3 18.0 23.9 58.1
0.1 47.1 52.8 4.0 48.5 47.5
0.2 25.2 74.6 2.8 28.1 69.1
0.1 28.3 71.6 5.5 30.6 63.9
0.1 21.2 78.7 6.1 22.0 71.9
0.1 21.8 78.1 7.9 22.7 69.4
0.2 35.0 64.8 1.6 37.1 61.3
0.1 25.5 74.4 2.9 28.1 69.0
0.1 23.3 76.6 9.0 24.1 66.9
0.1 17.7 82.1 17.9 18.0 64.1
0.1 22.0 77.9 7.6 27.4 65.0
0.2 40.0 59.8 2.5 41.9 55.6
0.1 30.7 69.2 3.6 33.5 62.9
0.1 29.5 70.4 32.1 4.6 63.3
, L7l M. .2013.
(3) . [2] [EB/OL].[2019-05-
09 ]. http://www. jamstec. go. jp/frsgc/research/d4/emission.
3 htm.
(1) 2016 2015,
SO,.NO,.CO.PM,; .PM,,.BC.OC.VOCs,NH, " . ot s
1.50 X 10" ,5.10 X 10",4.56 X 10°, 82,
2.34X10*,2.10 X10*.3.50X10%,1.20 X 10" ,4.96 X [5] , ,
10*.6.50 X 10" t, SO, .VOCs S L. +2018.34(2) 2027,
6 2012
, 89.33% 98.58%. SO, | Dl. 2015,
NO, .CO.PM,, PM,; ; o
VOCs NH; o 0. ,2016,32(5) :30-34.
() . (8] . .
[Jl. ,2008,29(8):2366-2371.
’ : [9] .2016 [R].
’ ,2017.
, R [10] , ; ..
[J]. ,2005,25(2) :133-137.
’ [11] S
(3 S()Z = = [J1. ,2015,35(2) :364-373.
, NO, > > [12] QIJ,ZHENG B, LI M,et al. A high-resolution air pollutants
, > > , emission inventory in 2013 for the Beijing-Tianjin-Hebei re-
gion, China [ ] ]. Atmospheric Environment, 2017, 170 156~
168.
s PM,; ’ [13] ZHENG] Y,ZHANG L J,CHE W W,et al. A highly resolved
temporal and spatial air pollutant emission inventory for the
Pearl River Delta region,China and its uncertainty assessment
° [J].Atmospheric Environment,2009,43(32) :5112-5122.
[14] [D].
,2009.
[1] . . . ( 665 )

* 659 -



» : 2017319  [A].

3
. ( :2019-07-03)
(1) 2017 SO, . NO, . CO,
T U U
VOCs.NH, ., TSP.PM,,.PM,;.BC ocC ( 659 )
15 224,60 663,102 600,93 256,26 266, [15] . _ . .
118 923.70 367,19 024.941.1 622 t, 2016,34(7) :93-97.
[16] . . . PM, 5
(2) «C . ) o ;
[Jl. ,2012,3(5) :1060-1065.
SO, CO ,NO, [17] , , )
,VOCs oC .,NH, L1 22015,40(2) :5-7.
C [18] . [EB/OL].[2019-05-12].
B ° http://www.meicmodel.org/.
(3) 6 . [19] . 2017[R].
S()Z : .2017.
[20] s s N
’ NO, ’ 0. ,2017,37(9) :3240-3254,
PM, ; PM,, [21] , . Lyl
,2008,28(2) :368-375.
Cs ’
’ VO S [22]
, NH; o [R].
(4) SOZ ‘NOI \PM“) \PMzAg VOCS »2007.
[23] . . -
C ) [J7. ,2015,35(9) :2655-2669.
,  NH, R [24] . R .o 2015
[l ,2018,38(6) :2062-2074.
[25] s s . [M].
,2018.
[1] USEPA.Air emissions inventories| EB/OLJ.[2019-07-01]. ht- [26] . [D].
tps://www. epa. gov/air-emissions-inventories/2017-national- ,2018.
emissions-inventory-nei-data. [27] , , .o CAMx PM, 5
[2] . il 22018,41C  1):251-256.
(D). . 2009, [28] - " -
r3] [l ,2019.,39(4) :1678-1686.
' 297 HAO J M,WANG L T,SHEN M J,et al. Air quality impacts
. .2015.39(1) .78 [29] ] . J.et al. Air quality impacts
% of power plant emissions in Beijing[ J]. Environmental Pollu-
: tion»2007,147(2) :401-408.
4] ’ ’ T [30] , . - CALPUFF 0.
[l ,2017,40(3) :204-210. .2009.21(3) :9-13.47.
(5] I .o [31] . . .CALPUFF
[l ,2015,31(2) :5-11. [R]. . 2016,
[6] s s .10 [32] s s , .CALPUFF
L1l ,2017,39(6):610- L1 ,2014,37( 2):530-534.
615. [33] s s . SOA
[7] . VOCs [77. bl »2019,40(4).
+2015,34(2) :60-66. [34] s » .2015
(8] . . ) [l ,2019,39(1).
[35] . , . .AERMOD
R ,2015,34(4) :150-153.
[o] 2015 VOC [rl. ,2015,35(9) : 2570-2575.
’ ’ o 7 ® [36] .2017 [M].
(7. ,2018,39(11) :4892-4900. 2018,
[10] ’ ’ Co [37] JONATHAN I L, JOHN D S, DENNIS H. et al. Using
(M. : »2017. CALPUFF to evaluate the impacts of power plant emissions
(11] ’ ’ . VOCs in Illinois: model sensitivity and implications[ J]. Atmospheric
[R]. : Environment,2002.36(6) :1063-1075.
,2015.
[12] ( : ( :2019-06-01)

* 665

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



