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Abstract

We conclude the following with air pollution data measured from city measurement
net administered and managed in Gwangju for the last 7 years from January in
2001 to December in 2007. In addition, some major statistics governed by Gwangiju
city and data administered by Gwangju as national official statistics obtained by
estimating the amount of naticnal air pollutant emission from National Iastitute of
Environmental Research were used.

The results are as follows ;

1. The distribution by main managements of air emission factory is the following .
Gwangju City Hall(67.8%) > Gwangsan District Office(13.6%) > Buk District
Office(9.8%) > Seo District Office(5.5%) > Nam District Office(3.0%) > Dong
District Office(0.3%) and the distribution by districts of air emission factory ; Buk
District(32.8%) > Gwangsan District(22.4%) > Seo District(21.8%) > Nam
District(14.9%) > Dong District(8.1%). That by types(Year 2004~2007 average) is
also following ; Type 5(45.2%) > Type 4(40.7%) > Type 3(B.6%) > Type 2(3.2%)
> Type 1(2.2%) and the most of them are small size of factory, Type 4 and 5.

2. The distribution by districts of the number of car registrations is the following ;
Buk District(32.8%) > Gwangsan District(22.4%) > Seo District(21.8%) > Nam
District(14.9%) > Dong District(8.1%) and the distribution by use of car fuel in
2001 ; Gasoline(56.3%) > Diesel(30.3%) > LPG(13.4%) > etc.(0.2%). In 2007,
there was no ranking change ; Gasoline(47.8%) > Diesel(35.6%) > LPG(16.2%) >
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etc.(0.4%). The number of gasoline cars increased slightly, but that of diesel and
LPG cars increased remarkably.

. The distribution by items of the amount of air pollutant emission in Gwangju is
the following; CO(36.7%) > NOx(32.7%) > VOC(26.7%) > SO0x(2.3%) >
PM~-10(1.5%). The amount of CO and NOx, which are generally generated from
cars, is very large percentage among them.

. The distribution by mean of air pollutant emission(SOx, NOx, CO, VOC, PM~-10)
of each county for 5 years(2001~2005 } is the following ; Buk District(31.0%) >
Gwangsan District(28.2%) > Seo District(20.4%) > Nam District(12.5%) > Dong
District(7.9%). The amount of air pollutant emission in Buk District, which has
the most population, car registrations, and air pollutant emission businesses, was
the highest. On the other hand, that of air pollutant emission in Dong District,
which has the least population, car registrations, and air pollutant emission
businesses, was the least.

. The average rates of SOx for 5 years(2001~2005) in Gwangju is the following ;
Non industrial combustion(59.5%) > Combustion in manufacturing industry(20.4%)
> Road transportation(11.4%) > Non-road transportation(3.8%) > Waste
disposal(3.7%) > Production process(1.1%). And the distribution of average
amount of SOx emission of each county is shown as Gwangsan District(33.3%) >
Buk District(28.0%) > Seo District(19.3%) > Nam District(10.2%) > Dong
District(9.1%).

. The distribution of the amount of NOx emission in Gwangju is shown as Road
transportation(59.1%) > Non-road transportation(18.9%) > Non industrial
combustion{13.3%) > Combustion in manufacturing industry(6.9%) > Waste
disposal{(1.6%) > Production process(0.1%). And the distribution of the amount of
NOx emission from each county is the following ; Buk District(30.7%) >
Gwangsan District(28.8%) > Seo District(20.5%) > Nam District(12.2%) > Dong
District(7.8%).

. The distribution of the amount of carbon monoxide emission in Gwangju is shown
as Road transportation(82.0%) > Non industrial combustion(10.6%) > Non-road
transportation(5.4%) > Combustion in manufacturing industry(1.7%) > Waste
disposal(0.3%). And the distribution of the amount of carbon monoxide emission
from each county is the following ; Buk District(33.0%) > Seo District(22.3%) >
Gwangsan District(21.3%) > Nam District(14.3%) > Dong District(9.1%).

. The distribution of the amount of Volatile Organic Compound emission in

Gwangju is shown as Solvent utilization(69.5%) > Road transportation{19.8%) >
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Energy storage & transport{4.4%) > Non-road transportation(2.8%) > Waste
disposal(2.4%) > Non industrial combustion{(0.5%) > Production process(0.4%) >
Combustion in manufacturing industry(0.3%). And the distribution of the amount
of Volatile Organic Compound emission from each county is the following ;
Gwangsan District(36.8%) > Buk District(28.7%) > Seo District(17.8%) > Nam
District(10.4%) > Dong District(6.3%).

. The distribution of the amount of minute dust emission in Gwangiu is shown as

Road transportation(76.7%) > Non-road transportation(16.3%) > Non industrial
combustion(6.1%) > Combustion in manufacturing industry(0.7%) > Waste
disposal(0.2%) > Production process(0.1%). And the distribution of the amount of
minute dust emission from each county is the following i Buk District(32.8%) >
Gwangsan District(26.0%) > Seo District{(19.5%) > Nam District(13.2%) > Dong
District(8.5%).

. According to the major source of emission of each items, that of oxides of

sulfur is Non industrial combustion, heating of residence, business and
agriculture and stockbreeding. And that of NOx, carbon monoxide, minute dust
is Road transportation, emission of cars and two-wheeled vehicles. Also, that of
VOC is Solvent utilization emission facilities due to Solvent utilization.

The concentration of sulfurous acid gas has been 0.004ppm since 2001 and
there has not been no concentration change year by year. It is considered that
the use of sulfurous acid gas is now reaching to the stabilization stage. This is
found by the facts that the use of fuel is steadily changing from solid or liquid
fuel to low sulfur liquid fuel containing very little amount of sulfur element or
gas, so that nearly no change in concentration has been shown regularly.
Concerning changes of the concentration of throughout time, the concentration
of NO has been shown relatively higher than that of NQO; between 6AM~1PM
and the concenfration of NO; higher during the other time. The concentration of
NOx(NO, NO2) has been relatively high during weekday evenings. This result
shows that there is correlation between the concentration of NOx and car
traffics as we can see the Road transportation which accounts for 59.1% among
the amount of NOx emission.

49.1~61.2% of PM-10 shows PM-2.5 concerning the relationship between
PM-10 and PM-2.5 and PM-2.5 among dust accounts for 45.4%~44.5% of
PM-10 during March and April which is the lowest rates. This proves that
particles of yellow sand that are bigger than the size 2.5 im are sent more than

those that are smalier from China. This result shows that particles smaller than



2.5 mm among dust exist much during July~August and December~January and

76.7 % of minute dust is proved to be road transportation in Gwangju.

Key words: Air Pollutant Emission, Sulfur Dioxides, Nitrogen Oxides, Carbon
Monoxide, Fine Particulate Matters, Volatile Organic Compounds
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Fig. 1. The map of air monitoring site
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Table 1. Instruments for measuring air quality

Component Instrument Method Supplier

S0; 502 analyzer Pulse U.V.-{luorescence Dasibi, M/L, Thermo, Horiba

NO2 NO; analyzer Chemiluminescent Dasibi, M/L, Thermo, Horiba

U.V. Photometric

O3 Q3 analyzer . Dasibi, M/L, Thermo, Horiba
Chemiluminescent

Co CO analyzer Non-Dispersive Infrared Dasibi, M/L, Thermo, Horiba

PM-10 PM~10 analyzer  B-ray Absorption, TEOM Dasibi, MetOne R&P

PM~-2.5 PM~2.5 analyzer B-ray Absorption, TEOM MetOne R&P
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Table 2. The classified table of air pollutant emission source
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Table 3. The annual variation of population in Gwangju

(unit: capita)

Year Gwangju Donggu Seagu Namgu Bukgu Gwangsangu
2001 1,387,360 119,556 301,302 226,454 475,314 264,734
2002 1,401,525 117,696 312,600 221,673 472,363 277,193
2003 1,400,683 117,059 314,319 216,417 463,518 289,370
2004 1,406,915 118,432 316,586 213,714 459,375 298,808
2005 1,408,106 115,220 312,192 215,047 455,818 309,829
2006 1,415,953 114,936 310,129 212,450 463,088 315,350
2007 1,423,469 116,121 308,050 209,890 469,013 320,395
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Table 4. The annual variation of air pollutant factory

(unit: vehicle)

District Type

Year Total

Gwangju Donggu Seogu Namgu Bukgu Gwangsangu 1 2 3 4 5
2001 648 297 45 57 54 114 81
2002 741 414 38 53 53 107 76
2003 798 471 33 60 49 102 83
2004 745 437 32 58 39 90 89 16 22 64 292 351
2005 725 455 12 52 39 76 91 16 24 62 292 331
2006 717 467 2 45 39 68 96 16 23 65 291 322
2007 692 469 2 38 21 68 94 15 23 58 298 298
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Fig. 2. The distribution of air pollutant factory type.
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Table 5. The annual variation of motocar registration in Gwangju (unit: vehicle)
Gwangiu

Year Donggu  Secgu  Namgu  Bukgu  Gwangsangu No. of Increase

Total increase rate(%)
2001 28,068 80,179 53,852 125,688 75,208 362,995 26,390 7.8
2002 29,663 91,669 656,665 132,772 84,323 395,092 32,097 8.8
2003 30,398 98,518 57,568 136,567 91,179 414,630 16,538 4.9
2004 31,080 99,989 58,680 137,045 95,595 422,389 7,759 1.9
2005 30,984 102,457 61,072 139,295 102,236 436,044 13,655 3.2
2006 31,683 104,617 62,262 145,013 106,336 449,911 13,867 3.2
2007 32,467 106,883 63,375 150,012 109,719 462,456 12,545 2.8

160000 1 BDonggu BSeogu [ONargu  OBukgu B Gwangsangu J
140,000 '

120,000

58 8
g 8 8

|
=
|

Registrated motorcars

8
8

o

Fig. 3. The annual variation of motorcar registration in district.

Table 6. The variation of population and motocar registration in district.

(unit: capita, vehicle)

Division Year Total Donggu Seogu Namgu Bukgu Gwangsangu
(’o?‘fén 1,406,288 117,003 310,740 216,521 465498 296,526
o 100.0%  8.3% 22.1%  154%  33.1% 21.1%
| o1~'07)
Population A
VB 1,419,711 115529 309,090 211,170 466,051 317,873
('06~'07)
Cosiopy  1000% 8% 2L8%  14.9%  328%  22.4%
Avg.
(o1 420502 30,620 97,759 59,125 138,056 94,942
e 100.0%  7.3% 23.2%  14.1%  32.8% 22.6%
(01~'07)
Motocar Y
B 456,184 32,075 105750 62,819 147,513 108,028
(06~'07)
%
C06—tg7y 1000 7.0% 23.2%  138%  32.3% 23.7%

BEAYIE M24A 45 - 106 -



Table 72 d=Astd] W& 2AFd F254
#S Ugd Aes A Aee #FA:
&3 & e dEE ¢ 4+ 4
t}. Fig. 4 dE¥s & d5¥ A%
A5E Wsts Yehlen, Table 82 A}
fdg5o] B AFEATE dFS JEHNU
o} 20019x9 AEdRe #E AFA

Table 7. The annual variation of registrated motocars in Gwangju
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(unit: vehicle)

Year Total Passenger car Passenger van Truck Special car
2001 362,995 251,847 35,603 74,580 965
2002 395,092 278,386 36,5671 79,137 998
2003 41,463 295,525 35,996 82,087 1,022
2004 422,389 304,346 31,143 82,812 1,088
2005 436,044 320,531 30,637 83,758 1,118
2006 449,911 335,481 29,599 83,651 1,180
2007 462,456 348,285 29,374 83,466 1,331

Table 8. The annual variation of registrated motocars by using fuel in Gwangju

(unit: vehicle)

Year Total Gasoline Diesel LPG ete
2001 362,995 204,275 109,076 48,814 830
2002 395,092 214,065 124,360 55,590 1,077
2003 414,630 218,092 136,396 58,847 1,295
2004 422,389 214,652 145,118 61,124 1,495
2005 436,044 216,546 152,818 65,048 1,632
2006 449,011 218,427 156,466 70,262 1,756
2007 462,456 220,945 164,804 74,827 1,880
250,000 —~—~% ElGasoline Diesel OLPG

o 200,000
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Fig. 4. The distribution of registrated motocars by using fuel.
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Table 9, The annual variation of consumed energy in Gwangju

Electric

City gas  Briquet
(1000m) (Tony  POWET

B~C Subtotal Propane Butane (Mwh)

Di Petroleum products(ki) LP Gas(Ton)}
jsion
Boiler
Subtotal Gasoline Kerosine Kerosin Diesel
Year e

2001 1,004,835 244,703 246,077

32.262 439,907 41,886 147,997 41,116 106,881 304,717 33,005 4,639,008

2002 964,132 246,762 222,824 26,414 432,166 35,976 130,062 41,810 88,162 321,361 32,066 5,000.058

2003 910,502 219,083 188,763 20,924 455

095 26,137 134,117 42,076 92,041 342,051 31,254 5,337,212

2004 867,970 211,130 157,987 13,670 461,528 23,655

135,745 39,844 95,901 364,827 35711 5,761,793

2005 849,490 216,008 142,044

11,813 448,554 30,081 134,930 41,565 93,365 412,042 46,771 6,205,053

2008 941,368 252,668 118,431

8,275 501,801 60,198 123,601 31.817 01,874 456,083 44,832 6,441,162

2007 986,791 289777 95579 13018 527,511 60506 126,818 31,689 05,129 452.051 46,885 6,803.518

Avg. 932,155

240,159 167,386 18,0564 466,722 39.834 133,337 38,574

94,763 379.019 38,646 5,764,128
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AAC et Z7F U719 dEASHL o
9 AAs 7 3 BAARER #EE

BIALIE H24H 45

ok
PAAERAL A A4 B33 4=
A 24z FRAY, stast BhdE At

ARG BA-o= AR Fol sk ng‘?é
ERAWEFANE ST e gEE F
#471e FEQ] LIEZEAEE, %Lé:/t}
35, ditgieka, W) 9@ VOC ol digt
&S A58 AFs e 57,

__12_
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Table 10. The classified table of air pollutant emission source

No Classification A el

1 Combustion in energy production A, Al AR AA F

2 Non industrial combustion FH, 44, F54 Y759 b

3 Combustion in manufacturing industry A% wlEA)de dsds

4 Production process Az AdeF@ads A9

5 Energy storage & transport Faf FEFHAe vOC #l&

6  Solvent utilization F7] 8 AMgolA 7]QlEte VOC W&
7  Road transportation A R ol&ab 9% v

8  Non-road transportation A, A, &§3F7], 577, 144
9 Waste disposal HE 24 2 o

10 Nature 2 Ao 9% VOC 2 g Zyo} uj&
11  Agriculture FRA MBEAE, 7EERA

AglA  F7rEdot

A FA oY,

FFEFAA ] dxd gqr)edERd wi Zol, 20029=o] 7
2 wgs 57085(S0x, NOx, CO, VOC, 20043 R HE Hadtn
PM-~10)o] dlsir] A HEW Table 1134

Table 11. The trends of air pollutant emission in Gwangju (unit: Kg)
Year Total SOx NOx CO vVOC PM-10
2001 46,455,375 1,388,829 14,223,909 18,029,495 12,121,057 692,086
2002 56,041,507 1,184,945 17,465,653 22,573,328 13,992,284 825,296
2003 57,199,078 1,129,790 20,594,737 19,360,000 15,272,932 841,618
2004 51,758,687 1,264,848 17,054,312 18,362,831 14,248,401 828,296
2005 46,490,339 1,074,798 15,074,448 16,412,867 13,229,070 699,157

AATE 7|2 EEA 53(2001~2005 &G To) s e B gr)edEA
d) JF WEF FEE Table 1294 2 wl&Esko] s @gtod, A7, A%, o
o] B7(31.0%) > FAT(28.2%) > AF 712 @HEdL T AR BL 7Y Oy
(20.4%) > FTF(12.5%) > FT7(7.9%)&0) LAEAEFol M AA Yebdd
B, A7, AFAFFUF, d7dguEd

Table 12. The trends of air pollutant emission in distict (unit: Kg)
Year Contribution
. Average 2001 2002 2003 2004 2005
Region rate(%)
Donggu 7.9 4,094,875 3,772,954 4477905 4,668,653 3,955,517 3,599,346
Seogu 20.4 10,527,411 9,144,867 12,444,877 10,338,571 10,693,083 10,015,658
Namgu 125 6,423,022 5,810,830 7442438 6613435 5776097 6,472,308
Bukgu 310 15,986,931 15433,077 17,693,471 17,469,110 16,094,723 13,244,276
Gwangsangu 28.2 14,556,758 12,293,648 13,982,816 18,109,309 15,239,267 13,158,752
Total 100.0 51,588,997 46,455,375 56,041,507 57,199,078 51,758,687 46,490,339

- 13 - J. of ESE, Vol. 24, No. 4, 2009
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3.1. FisE

Ry A5F9 F(Sulfur) A&}
N F7 F a9 Adsid AANdE
7] Fo2 WEdn, FARo] 4EE
A o]atat (SO0l i o 4bsbsid 4
g3}HS0xe] Hed, ol 8o IisE
olg} & SOx(SO:9 S03)= Yetdith
SOz #F7] FAA H4A SO:2 Atstsrd
Fidol HAL FEIH e oA
HAHHS00W2o dvh. FAsEL 74
o] g A4 7IAR 43 Fx oo’
TF7) FEEA, AFEANE Aol
okgk 2B HE Fo| A AZ F UH

HAASEL e B 2 3
A, Agk 9 AR danpd FolA &
Aste] AAguE UigAd ske 99 EHo

S
rord S b

W oYt F457EEE ¥4 A7D §4
2o #F 71Utk WHuE o= EAY

7
FTEA g FHd AHE FAR gjFe2
HEsH mgz= AfFde] ZHL go
PAdozn FaEre vt 5 AFF,

Asee) WAHE 44 BAES Folz,

Table 13. The trends of SOx emission by source in Gwangju

23 FEE FysAsVE §

FaE AR Ao AL 2 AEE
whdo] gld, AHHA dFez: AR
B2(AF 4593 ) T AAIBEHAG
7b&,  LPG)  AME, AHAFY 9%
(desulfurization) %°] 3, AHE3 Wye
Ao diolA LT WE
7t2(flue gas)?] FAFEE FHOE )
F37) Ao AAsE wjagFdgel i
Wl gde AAGAAM diFzAdolgt
A& 5@ FA AP,

Table 1304 ¢} o] FFFAA i3s3t
T WEFE I R69.5%) > AEY
A2(204%) > EZ o|FLEHU(11.4%) >
HER olFodd@.8%) > HIEAHF
(B.7%) > AAFAN.1%)&2 & e

Table 149A19} Zo] A8 FiAsE
5¥(2001~2005%) H+F WEH E¥xe *
AHT(33.3%) > EB7(28.09%) > A7419.3%)
> 97 (10.2%) > FT0.1%)ELZ Ve
o},

2E 7

(unit: Kg)

Non Combustion

Combustion

Road Non-road

. industrial Productio Waste
Year Total in energy . . {ransporta transportat ..
. combustio manufacturing n process . . disposal
production . tion ion
industry
2001 1,388,829 - 776,697 320,856 48,556 151,172 41,947 49,601
2002 1,184,945 - 715,109 213,381 4,694 149,179 47,347 55,235
2003 1,129,790 - 658,450 219,083 5,644 139,950 70,381 36,382
2004 1,264,848 - 636,039 399,568 4,114 142,404 40,189 42,623
2005 1,074,798 - 811,168 81,347 4,245 106,227 29,079 42,732
BEAMBE R24A 43 - 14 -
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Table 14. The trends of SOx emission by vear in Gwangiju (unit: Kg)
gar  Contribution o e 2001 2002 2003 2004 2005

Reg1d rate(%)
Donggu 9.1 110,522 100,246 78,239 129,869 117,493 126,761
Seogu 19.3 233,315 272,796 238,902 205,992 213,168 235,719
Namgu 10.2 123,266 152,232 118,630 107,733 107,298 130,438
Bukgu 28.0 338,914 413,530 391,807 314,443 269,611 305,178

Gwangsangu 33.3 402,625 450,026 357,367 371,753 857,277 276,701
Total 100.0 1,208,642 1,388,825 1,184,945 1,129,790 1,264,848 1,074,798

3.2. 320358 715 AEd &4& Fe7t 84, ZPMO
BAAHEL giFEo] R2PhTA A 2 AR frgolA 44

A0l d7l FoE wWEHEd, dEE  dd. eEvteE geR OP‘JE}Q.}.\_

< 37 T HaY dad o3ty A A (N:0)= vlHAR 2ol A7 24d3E

v 4R ds 7 H249 s $4% el 2AME @A v

o Zae Uy g AXNGES 4 Table 15049} ko] FFFAA] Pt

doked, 4AELNO), AAseldi FE WEYR BT oj5L¥U(9.1%) >

(Nz03), o4t dA(NO) §o] 2 AAH HESR o]Fe2U(18.9%) > HAgdx
= dHold, oF o
2 NOz& NOE &tk NOE &7 A (1.6%) > AAFH0.1%) €22 Yeikdth

A Agsta] NO.2 H¥sta 2o HoH
AAHHNOy)) Hug &atstEs) wizistA
2 Adnle 4d 840t

EERIE R

2 Aztd 3E/% Aol 45e go = yu

Table 15. The trends of NOx emission by source in Gwangju

8 AAsE NO (13.3%) > AZHE26.9%) > #AEXE

Table 169 A} Zo] AAFE A2ts)
5 53(2001~20059) H7 W& BX:s
BF(30.7%) > FAT(28.8%)
QA Faizd, AFHe (20.5%) > @7(12.2%) > F7(7.8%)&o

> AT

(unit: Kg)

: Combustion

Combustion Non p . Road Non~-read
Year  Total  in energy industrial in  Production transport transportat Waste

production combustion npnfactiring - process ation ion disposal

industry

2001 14,223,909 - 2165,130 682,334 23,042 8746686 2300331 306,385
2002 17,465,653 - 2339,421 592,806 - 11,015,975 3,194,962 322,488
2003 20,594,737 - 2216,186  3179,658 - 9,962,795 4,975799 260,300
2004 17,054,312 - 2171,101 790,238 - 10919235 2,931,104 242,634
2005 15,074,448 - 2336,961 557,053 - 9,337,163 2,604,547 238,724

- 15 - J. of ESE, Vol. 24, No. 4, 2009
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Table 16. The trends of NOx emission by year in Gwangju (unit: Kg)
Year Contribution
. Average 2001 2002 2003 2004 2005
Region rate(%)
Donggu 78 1,324,151 1,215,298 1,369,182 1,534,389 1,311,746 1,190,142
Seogu 20.5 3461844 2922843 3,930,561 3,493,927 3,608,405 3,353,486
Namgu 12.2 2064408 1,733,680 2,294,601 2,239,163 1,907,640 2,146,954
Bukgu 30.7 5177393 4,733,878 5,586,496 5,910,786 5,328,607 4,327,198
Gwangsangu 28.8 4854815 3,618,210 4,284,814 7416471 4897914 4,056,667
Total 100.0 16,882,612 14,223,909 17,465,653 20,594,737 17,054,312 15,074,448

3.3. 9itseta

datdetss F2 45 F gt B
Ada & o A4ddd. Jasgga(Coe
74, 739 H5 AR AlFo] A
FUEE FES dora AAsE H&
S et gusesg

0] 89 F
o] CO-HbE FAster

==

FAsd

e

2R (HLY Ags

1, COE Ata

Hlsto] Hbwhel A3s# ol 200 old e

2 AAM SrEEY i

#FaA0Y, Fh TgdL

2 w77k Folth sHA AL A

& FER9 AA

2t Aol B

gursge 2
78 Wy, A%
-
g Wy

d dgrkae] F8 AJEo] vz didsg

Ao0] 1:1_133.

Table 1704} ko] FFFdA] Aals
g4 HEFE ERolFodd

v A A(10.6%) >

HE 2

A<

(82.0%) >

SEXLE

(5.4%) > A=PAR(1.7%) > HA7NEA

o ¥

0.3%) ¢

YERRE T

Table 1804 ¢} Zro] zpx]7E U4ksiek
2 513(2001~2005) Hy wWlEHF E¥E

E2(33.0%) > AT(22.3%)

>FA

(21.3%) > $F+(14.3%) > FFO.1BEL
2 e

Table 17. The trends of CO emission by source in Gwangju

(unit: Kg)

Yer  Tow et Noo indiiol Sy Pl o e A

2001 18,029495 - 1,997,303 146,303 - 15,071,545 750,915 63,429

2002 22,573,328 - 1,895,857 115,582 - 19,466,259 1,025,316 70,313

2003 19,360,000 - 1,779,323 1049,543 - 14,945,137 1,538,862 47135

2004 18,262,831 - 1,902,077 160,974 - 15,314,050 931,696 54,034

2005 16,412,867 - 2,486,717 138,734 - 12,905,097 828,107 54,212
BHAAMBE H24A 45 - 16 -
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Table 18. The trends of CO emission by year in district (unit: Kg)
N CO:;SZ;;OH Average 2001 2002 2003 2004 2005

Donggu 9.1 1,727,434 1,523,364 2,029,434 1,946,186 1,657,799 1,480,385
Seogu 22.3 4,230,874 3,956,689 5,310,585 3,903,043 4,196,770 3,787,283
Namgu 14.3 2,700,646 2,622,432 3,344,748 2,601,246 2,528,977 2,405,827
Bukgu 33.0 6,257,593 6,307,362 7,570,032 6,185014 5,985,777 5,238,781
Gwangsangu 21.3 4,031,157 3,619,649 4,318,529 4,724,511 3,992,507 3,500,590
Total 100.0 18,947,704 18,029,495 22,573,328 19,360,000 18,362,831 16,412,867

3.4. FWAH71E3E(VOC, Volatile Organic

Compounds)

&3 AE, VOC,
ot 2atH o2 wWAlsE

AolA AFE

e gl =] Sl

ZARA wiE
EZo] ofyn U}ﬁw BH
&% 47 QAEaL ohAT yrle

ol X Fag @Y Fdel7] HEd AN

agirt,

REO)E FE ASd Fv)d BE3Y
(90%), W78 F7)= 2F10%)T &7
A2 QEARGS
FHAor AXANFET VOC W&o F
TVt A FaEukg-o] gatgl =2 9 x
g Fe aFEe LFEo] wlsa 9o, 1
AN7F Het Q%57 0.12 ppm o)Adold F

st Zlo] Ak,

A=

ouzt Weidth e&e ¥

B3 #2d R8sl

aMHlQ.

ARE

7 Fe Axist
o} 3t}

HheS B8 B E, 59 2Ea W) ot

22 NOx, CO % &8lrAE o wjEsie

2 2A5AoF ga dzeko] FRE giEA oA
2F % PAN(peroxyacetyl nitrate) o] 4

49 7t =0

2EE ol R WAAG 21 slo] §
1% R A wgshs SHEAS AAsE

o o g=7)E v, 719§
RE 2Ee BANA Ay

(<]

37178747

s ¥

7 o HAE

s 2oEch

71874719 A4S aExE

& kE3HAY AvE shHeta 37
govg AuF &
717k dasith dybHog QEw PAN F3

T QA=

e HisE(oxidants)-& AF4o] A, F
A5 &AL zAF”

Hell AAE &4 olelolx Aol 27
EAg s 540] AA HHdZledEd=
543 5T e U ur|eHqEHo
EAgt}, £3 gFaRo)gln B Ui
HAIZRERAS R715345F ol &
A, AzA F& wRste, e Aysrie

FEE

e,

galg <

Ad, B, XEYHs=

WA, olAE, 4% e, 1y davts

vk A8k st Ha Hode

AHFA

ARgERE 24 e E R Qg HuiEr)
oJate] MPFFZ o] WA= Bt

Table 19649} Zo] FFFAA] FEAH-
7183 E wjEHe F71EAR69.5%) > =

ZolFed

419.8%) > olAFE
44% > ¥=E olFeudd

3 A%

(2.8%) > #H71EA

Z(2.4%) > AAR05%) > BFH0.4%)

> AZEHAA0.3%)
Table 20004et o] ApA1 7 LY

To= Yt}

715}

3= 59(2001~2005%) Hf wWiEF BXE=Y
T{36.8%) > ETH28.7%) > THIT.8%) > HF
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Table 19, The trends of VOC emission by source in Gwangju

(unit: Kg)

Non Combustion

Combustion jn4strial in Production _.EDer8y Solvent Road Non-road yy,4t,
Year  Total ;;_nogﬂ(e:a%% e max]-n’g]factu E?'oggslsn Sttr% :sgpeo r% o transportan transporta d;sggs%l
on industry
2001 12,121,057 - 64.924 20,646 40,047 606,173 8,217,661 2,605,039 272,880 293,688
2002 13,992,284 - 70,850 16,824 47,154 616,714 9,001,403 3,481,982 384,262 373,094
2003 15,272,932 - 71.984 142,083 23,880 587,910 10,799,872 2,629,204 592,012 425,987
2004 14,248,401 - 73,303 24,017 17,480 562,375 10,268,479 2,668,887 347,685 256,176
2005 13,229,070 - 78,776 18,655 120,781 610,904 9587,237 2,235,649 307,486 269,580

Table 20, The trends of VOC emission by

year in district

(unit: Kg}

ear Contribution

Y
k Average 2001 2002 2003 2004 2005

Region rate(%)

Donggu 6.3 867,077 876,761 935,908 980,485 800,010 742,222
Seogu 17.8 2,449,976 1,862,769 2,795,950 2,683,723 2,510,611 2,496,828
Namgu 10.4 1,432,186 1,210,244 1,573,438 1,557,106 1,132,731 1,687,408
Bukgu 28.7 3,957,754 3,737,963 3,871,076 4,776,786 4,240,029 3,162,914
Gwangsangu 36.8 5,065,756 4,433,319 4,815912 5,374,832 5,565,020 5,139,698
Total 100.0 13,772,749 12,121,057 13,092,284 15,272,932 14,248,401 13,229,070

3.5. "ARA]
H2E= 7]
81}2.‘“ A=
ge shatn =43 gatel 370 ot
dze] F717F A&

;;Lgsgri

RiAs]
o]
=

MR jo
m,,

CH Ot

239

e,
@ ofgol Frkahe
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ol WoyAY 48 U
2A4e wact, Azt wlH

& ATgeEy Fad, I
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b
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245 ol
Aoz 24 9l
Mg adoR He ¥

F4471

olFT

e Aoz dA duh BE F
7] % ?32}4 A74L 0.001~500 m ‘B
o #A gey 0.1~10 m HHY A=A
4 2o 1 mE 100089 1
10000A & 9ju] g},

7l & 44 FEE Jehie S
F@Py oz TSP, PM-10, PM-2.5 $9)
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m EE=

9lt}. TSP(total suspended particulate)=

7 5

R Qe

FRAA Y Folx
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than 10 micrometers in diameter)<
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10im ojsigl wxje] goln, PM-2.5(Particulate
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than
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micrometers in diameter)® Z7Ze¢] 2.5

m o8l W)
.

Solch. A SEve
< PM-109 Hi3lo 5= 7]

Fol AAlHe] glod, LA WA=
g3fo] AujFozm £ PM-2.58 oF

Fo] viEso] YA gon, AAHVEHS
€ AT &9 Fo . gEsE AR

2010d

e Ve E

Aol .
Table 219049} Zo] FFFLA WA
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A MEFS ERFLHAT6.7%) > M
EZ oE0¥9(16.3%) > uAddAA
6.1%) > A=LAR0.7%) > H7EH
0.2%) > YAFA0.1%)=o2 e,

ZFFN 18 =

B Uisg #5000

Iy
e

g 19

53(2001~20054) W wiey §3XE &
T(32.8%) > FAT26.0%) > AT
(19.5%) > ¥7(13.2%) > B1(@B.5%)FL
2 Yetrt.

Table 220041} o] AA+E v A
Table 21. The trends of PM-10 emission by source in Gwangju (unit: Kg)
Combustion  Non Comt-mstlon . Road Non-road
. . - in Production ) ) Waste
Year Total in energy industrial . transport transportat .
. . manufacturing process . ) disposal
producticn combustion ation 0n
industry
2001 692,086 - 40,976 5,722 3,269 547,254 93,389 1,476
2002 825,296 - 48,177 4,711 133 642,463 128,236 1,577
2003 841,618 - 42,654 6,993 70 596,433 194,257 1,211
2004 828,296 - 50,486 6,951 79 654,894 114,693 1,194
2005 699,157 - 53,074 3,313 150 537,975 102,564 1,181
Table 22. The trends of PM-10 emission by year in district (unit: Kg)
Y Contributi
NS OmMBUNONp erage 2001 2002 2003 2004 2005
Region rate(%)
Donggu 8.5 65,691 57,285 65,143 77,724 68,470 59,835
Seogu 19.5 151,401 129,771 168,880 151,886 164,129 142,342
Namgu 18.2 102,516 92,243 111,022 108,186 09,450 101,681
Bukgu 32.8 255,277 240,344 274,059 282,081 269,698 210,203
Gwangsangu 26.0 202,405 172,444 206,193 221,743 226,548 185,096
Total 100.,0 777,291 692,086 825,296 841,618 828,296 699,157

4. Q712@5=9 Adud, 944, dx¥ 49 3197 driedE AEE Aed

W54 aske]  AdEE AEEHen, SO,
NOz, NO, 05, CO, PM-10, PM-2.59] 3}
4.1 0}3"5“47}"‘(802) F 5 AzddE H3EA4L Fig. 5, Fig.

FEgAAdA e3-Best de A3

d F4E, FUE, $IF, LAF, 74T,

FTEFY 20019 19 1955 20079 12

119] Vel 2k 88 QFEd 94 i
3} E42 Fig. 6, Fig, 120] et 7%
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Fig. 5. The variation of air pollution by hour in Gwangju.
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Fig. 6. The variation of air pollution by month in Gwangju.
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Fig. 7. The variation of SO; by year in Gwangju.
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4.2. o}4F3 A 2 (NO2)
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Fig. 8. The variation of NO2 by year in Gwangju.
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Fig. 9. The variation of Oz by year in Gwangju.
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4.4. QAFE2R(CO)
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Fig. 10. The variation of CO by year in Gwangju.

4.6. AR(PM-10, PM-2.5)
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Fig. 11. The variation of particulate(PM-10, PM-2.5) by hour in Gwangju.
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Fig. 13. The variation of particulate(PM-10, PM-2.5) by year in Gwangiju.
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Table 23. The variation of particulate by year in Gwangju

Year
) 2005 2006 2007
Particulate
PM-10 49 pg/w 55 ug/m’ 51 pg/m’
PM-2.5 30 peg/m’ 27 pg/m’ 29 pg/m’
(PM-2.5/PM~-10) 6l1.2 % 49.1 % 56.9 %
Table 24. The variation of particulate by month in Gwangju (unit: pe/m')

Month
\ 1 2 3 4 5
Particula

6 7 8 9 10 11 12

PM-10 51 52 66 71 58

56 38 30 34 47 54 47

PM-2.5 33 30 30 31 35

28 29 18 18 28 30 29

(PM-2.5
/PM-10) % % % % %

65.7 57.3 454 445 59.7 51.7 75.8 59.9 53.1 59.2 564

62.1%
% % % % % %

d 12974 7dzk drledAss 353
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o 7} FAEAAER #sn U= F
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i e HEL Ik
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(40.7%) > 3%F(8.6%) > 2%F(3.2%) > 1¥
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Aol obF ®ol gtk

BIZAUSE N24W 43

2. AAGEYTY A9E Exe 57A
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