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ABSTRACT

In this study CALPUFF was used to estimate the influence of temperature rise, according to the observation
value of temperature rise based RCP scenario, on meteorological elements (wind direction, wind speed, mixing
height) and the change of pollutant diffusion. According to the result. applying estimated value of year 2050
temperature rise, the mixing height is increased as per the temperature rise, so the range of atmospheric diffusion
is widened. In summer case, by applying temperature rise of 4C and comparing with before applying temperature
rise, there was change of diffusion range as per the change of temperature between 10 AM to 11 PM. And the
range of diffusion was wider than that of before temperature rise. In winter case, by applying estimated value of
temperature rise, 2.3C, diffusion range has been changed between 8 AM to 4 PM, showing different diffusion
aspect from summer. Also, according to the result of air pollution level assessment with temperature rise, it was
proved that the ratio of area with increasing air pollution level has been getting higher by increase of temperature.
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Table 1. The input data of CALPUFF modeling

Items

Input

Capital area
(70 km x 70 km)

Grid origin X (Easting) 288,185.00
(reference point) y (Northing) 4,129,011.00
Grid spacing (AX) 1 km
WY .
k(0 x g
grid cells)
Domain size
Ny (no. y 7
grid cells)
NO. of vertical layers 10

Cell face heights (m)

0, 20, 40, 80, 160, 300, 600,
1,000, 1,500, 2,200, 3,000

Time zone UTC+0900
Projection UTM 52 ZONE
Origin of Lattitude 37N 37N
projection [ opoitude 126E 127E
False easting 0.0
False northing 0.0
Datum WGS-84
Continent/ocean Asia

Geoid-ellipsoid

Korean geodetic system
1995 :WGS 84

Region

South Korea

Modeling period

In January 14~17, 2011 /
in July 16~19, 2011
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Fig. 1. CALPUFF modeling area.
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Table 2. Surface meteorological data

83

2 oj72o] gAIR|edRl AlxTle] HiEe EES CAPSS(Clean
Air Policy Support System)2] 2011 % =& o]83I3T)
KZzIroll= o x| AL, A FHLS A LJeh HiEYo]
EASR= A o2 YeRgti(Table 3). A2T2] tiaE2 24|
220 278.62 gfsO 2 AMYSIATH

2.3 7|2 AbA

- OO

ALt

2 Afollxls FH71 e H ] RCP 8.5 AJute] 2.9
2|31 7231k HA 7| oS ARE d7]|ed 24 S A
of -8 71& s W= ARESE] f18l 2011d ThE] 2050
o] 712 ato] ghe A8t 2011'd 3 2050d 9] AlEE
(A=(12~24), F(3~59), 95(6~89), 7I=(9~114)) &
W3] ApolE AHET o3 Agol 247 4TeF 2.3T9
FEAE Hol= A& yEyith

HooJaro] BA77ke 201199 of 3 ALQ] 712 I35t
o1d 5 2 2 HAARE)S 7ee® & H - HE 5
o] 7VHSE AlQjstar sl EA717RS 2011d9]
a1 7)1 (7Y 18y x33l 422011 7€ 16~19Y)
T 2 712 A1 169y 2307 4Q2011d 1€ 14~17
d)olck

71 aa(E 55, S| HSE dohdr] I8l A
|3 7] A5 2TE 2065E714] gHbe 7|53} Ajue]
2 F FA 71 A5A] 23TE Y= HRest gholth

File name Station number (ID) X (km) Y (km) Timezone Elevation Ht
DDC 98 330.02 4196.48 UTC+0900 (—9) 1124
PA 99 303.60 4195.22 UTC+0900 (—9) 30.1
SE 108 320.42 4159.68 UTC+0900 (—9) 85.5
IN 112 290.70 4149.27 UTC+0900 (—9) 68.9
SU 119 321.18 4126.36 UTC+0900 (—9) 33.6

Table 3. CAPSS classification code of Seochogu emission source
SCC CODE Division SCC CODE Division
03000000 Manufacturing combustion 08000000 Non-road mobile source
04000000 Production process 09000000 Waste disposal
05000000 Energy transport and storage 10000000 Biogenic emissions
06000000 Organic solvent 11000000 Agriculture
07000000 Mobile emission 12000000 Fugitive dust
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(b) After 2°C rise

Fig. 2. Mixing height change in the modeling area.
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Fig. 3. Wind direction change in the modeling area.
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Fig. 4. Wind speed change in the modeling area.
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Fig. 5. Spread degree of air pollutant on July 18, at 2
pm.
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Table 4. Increase and reduction area ratio of air pollu-
tion level in the modeling area in summer

Increase area ratio of Decrease area ratio of

Time air pollution level (%) air pollution level (%)
0 1.2 2.1
1 33 3.9
2 5.7 10.9
3 6.0 11.7
4 11.5 6.0
5 7.0 10.4
6 8.5 15.3
7 9.3 17.2
8 10.0 12.8
9 11.5 124
10 15.5 12.8
11 13.8 122
12 24.6 14.0
13 19.9 14.3
14 34.1 9.8
15 31.7 8.5
16 24.8 8.5
17 19.7 83
18 13.8 6.8
19 11.7 5.5
20 11.0 5.7
21 11.3 5.6
22 9.9 7.3
23 10.0 6.2
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Fig. 6. Increase and reduction area of air pollution le-
vel on July 18, at 2 pm.
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Table 5. Increase and reduction area ratio of air pollu-
tion level in the modeling area in winter

Increase area ratio of Decrease area ratio of

Time air pollution level (%) air pollution level (%)
0 7.7 5.1
1 6.7 5.7
2 4.1 7.5
3 7.2 6.2
4 8.7 4.7
5 10.0 6.9
6 9.5 3.6
7 4.6 4.8
8 7.0 3.7
9 7.3 4.8
10 14.1 0.6
11 13.7 0.7
12 124 0.1
13 11.1 1.7
14 12.3 0.1
15 124 1.6
16 8.3 4.7
17 5.9 7.9
18 5.5 8.6
19 8.1 10.7
20 8.3 7.2
21 49 7.1
22 11.9 52
23 5.6 7.8
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