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Abstract

To make an assessment of the compatibility between DOAS and conventional point monitoring system
(MCSAM-2: MS2), we investigated the concentrations of three criteria pollutants which include S0,,NO;, and O3
from a national monitoring station in Seoul during the periods of June 1999~ August 2000. The average
concentration values for the whole study period derived from hourly concentration data sets of those three species
indicated that the mean differences between the two methods can be approximated as 18%. When the bias structure
of two systems was evaluated through the computation of percent difference (PD) between the two such as (Cpoas-—
Ceonventiona/Cpoas)* 100, differences between the two systems appeared to be quite systematic among different
compounds. While the mode of bias peaked at 0~20% or 20~40% in terms of PD values, the cause of such
positive bias mainly arised from generally enhanced concentration values of DOAS system. The structure of bias
among different species was further assessed through linear regression analysis. Results of the analysis indicated
that the dominant portions of differences observed from two monitoring systems can be accounted for by the
systematic differences in their spanning and zeroing systems.

SO, (MS2) =0.6385 SO, (DOAS) +2.0985 (12 =0.7894)
NO, (MS2) =0.6548 NO, (DOAS) +7.437 (12=0.7687)
05 (MS2) = 1.0359 O3 (DOAS)—7.7885 (12=0.7944)

The findings of slope values at around 0.64~0.65 from two species suggest that DOAS should respond more
sensitively in upper bound concentration range. The offset values apart from zero indicate that more deliberate
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comparison needs to be made between these monitoring systems. Jowever, based on the existence of strong

correlations from at least 8,000 data points for each species of comparison, we were able to conclude that the

compatibility of two monitoring systems is highly significant. With the improvement of calibration techniques for
the DOAS system, its applicability for routine monitoring of airborne pollutant species is expected to be quite

extendable.
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Table 1. Comparison of three criteria poliutant concen-
trations measured from this study (Al concen-
trations in ppb unit).

DOAS data Conventional

(MCSAM-2)
SO, NO: 05 SO; NO; Os
Mean 497 4861  25.90 523 3923 1808
Median 399 4562 2035 500 3700 1100

SD 406 2357 1738 300 18.15 19.77
Min 0.00 000 3.3 100 400 000
Max 3270 147.04 12321 2500 13000 146.00
N 8568 8573 8573 10136 9898 9982
CI(90%) 0.07 042 031 005 030 033

0], 80,8] A% 7|EAI L] T ¥ FUT B
b A fi} 2] 73-%-, DOASeI| A %% AN
B} okizke] 2bo] & DOASE 7|E22 %o
2 AAE A, SO —52%,NO= +19.3%, 03
= 296%5 el o33t Adtel] FaA EH,
SOl A ezp7re] Apo)7h 714 22 7 A el
= whsl, 0s7} b 2 ez vebdet A

o ¥g

i

02 o]E 33Ee| it 9F A AEIZ O] Zlo]E
Fobad W 18% Fwel Aolst BV AE
o 4 aleh

gt o3t Afo) & WA TRLAE AT
7] gae T A BelN T3 B 2o
7k Qleh $4 74 Alage] Moz AT ¥4
3184 uncertainty 226 A E bias7} F o 5

alch 5 WAl 2E 7+ 9haje] A 448 2ol
(& Eo}, point-oriented #2422 line-integrating
detection svstem (DOAS HFA))9l 722 Q9lEo] F
2% QAw 44T 4 AL = LA WA WA
o A%, A7 A% A s, B, AET

A 58 AAcR TR HAEH Aoz
dl 71718z WAL  dx FEoH F uA
AR A, 71719 A& Adglel 298
T EX %*égl apol7} vz 3, 7+ 71717} o¥

g sl g 71F0l hes) A op
= AR & 4 Ao

A bq A uksh 2ol 71714 biash Ha
35l Aol ZAle] 79 #3F factor®: B
gusshe des wel H2E 4 ol 4 VB
& mixinge] 7}5& Z1AMAQ Aoz FZHH
A4 HuD A% AV BEEHA 4AA
o2 ¥ YX=E Y A& M £ o ol
7o 7)=ke] 7b5Ale o|u) Martini et al.(1994)
Sl o) AN v Ak £ e BHAA B

N _I
o

(o

o

Table 2. A statistical summary of concurrently determined pollutant species and meteorological data.

PMI10 NO NOx CH4 NMHC  THC CO uv HUM WS TEMP
Mean 53.84 37.02 7625 201.64 26.35 22799 6.66 40.94 67.68 1.48 15.62
Median 4400 17.00 56.00 194.00 2000 21400 5.00 400 70.00 1.30 17.30
SD 37.65 51.08 63.39 32.08 2425 50.03 525 68.33 19.44 0.85 10.58
Min 1.00 1.00 7.00 2.00 0.00 2.00 0.00 0.00 0.00 000 -8.60
Max 53200 47000 57500 82300 37800 985.00 41.00 656.00 99.00 6.70 34.70
N 10080 9898 9898 9892 9892 9892 11000 10016 10240 10234 10213
CI(90%) 0.62 0.84 1.05 0.53 040 0.83 0.09 1.12 0.32 001 0.17

AZA7BATHA A 17 A5



3 g Aozt BAT 4
AT, o)sh B el ARG, P Fx
o2 golal 4 g}

3.2 MIEREe} AAMZ ulo|ojAg| otal

F AZNE A ASEAE clslsh) A
G ECRIE T PR PR TS
=) epEs £ 2 Besl A 29 1o
ANE AEpxe] oo, S0.5 L P4
o) Hole] Agglel Hulgrel vehir Fxdrt
B e & 4 9 S0 BAA 2
43gle] 10ppb ol3}e] Fdh7} 4 s w
U A% BAT S AUk 2w olus 7
Hge) 3=} wophon ad ez s

s

A o) HeY B2 S £FEL FARE A
Aol =98 H2guA e 71718 P&

PO IS

9 BAHe =29 Wo) s washe
o2 o#A Qo AdA ez DOAS A|AEle] A
%2 AZTAE AT 4 W) WEe) AHE
=9 Aol oF 7717kl YAEs) Ardes
Yol 4 ke Ae gAstolor & Aol 2.2
2 10~20ppboll A 7} o) WisEEI} rh=
Ag BAF + AUt

ol & ¥ el dafM= Huizke] Al F £

10000

~—0—D-502

8000

8000

4000

No. af occurence

2000

10 20 30 40 50 60 70 80 90 100 >100

Concentration (ppb)

Fig. 1. A plot of frequency distribution for three criteria
poilutant concentrations measured using both
DOAS and conventional monitoring system dur-
ing June 1999 through August 2000. In figure
legend, symbols “D~” prior to compound denote
data from DOAS.
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Table 3. Comparison of three criteria pollutant concen-
trations after excluding outliers at varying extent
of 10, 5, and 2 times. Outliers were determined
by percent difference values.

(A) Comparison after excluding outliers with 10 times differences

Conventional

DOAS data (MCSAM-2)
SO, NO; 03 SO, NO; Os
Mean 503 4852 27.18 530 3921 2108
Median 406 4543 2235 500 3700 1500
SD 402 2359 17.68 289 17.62 2049
Min 0.11 345 3.13 1.00 4,00 1.00
Max 3270 147.04 12321 23.00 128.00 146.00

N 8248 8179 7332 8248 8179 7332
CI(90%) 007 043 034 005 032 039

(B) Comparison after excluding outliers with 5 times differences

Conventional

DOAS data (MCSAM-2)
SO2 NO O3 SO NO O3
Mean 5.12 4854 2901 535 3923 2347
Median 4.16 4548 2474 500 3700 18.00
Sb 401 2358 17.69 289 1761 2051
Min 021 345 313 100 400 1.00
Max 32,70 147.04 12321 2300 128.00 146.00
N 8081 8172 6516 8081 8172 6516

CL(90%) 007 043 036 005 032 042

(C) Comparison after excluding outliers with 2 times differences

Conventional

DOAS data (MCSAM-2)
SO; NO: O3 SO: NO; O3
Mean 609 4876 34.16 591 3949 3008
Median 528 4582 3066 6.00 3700 2500
SD 389 2350 1748 292 1746 20.16
Min 050 385 495 100 500 3.00
Max 32,70 14704 12321 2300 12800 14600
N 6348 7938 4620 6343 7938 4620

CI(90%) 0.08 043 042 006 032 049
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Fig. 3. Results of linear regression analysis between two
monitoring systems using the whole measurement
data for the whole study periods.
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Fig. 4. Patterns of linear regression analysis of SO, ex-
cluding outlier (OL) at varying levels. The OL levels
are selected to be 10, 5, and 2 times based on per-
cent difference values.
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Table 4. Comparison of data acquisition pattern between
DOAS and conventional method (MCSAM-2:
MS2) for the periods of 18 June 1999 through 20

August 2000.
No. of actual No. of actual
measurement measurement
Y * data data
Month/Yr NMOD (DOAS) MC2)

SO, NO; Os SO; NO: O3

Jun, =99 319 294 294 294 295 295 295
Jul. 9% 744 612 612 612 742 742 742
Aug.-99 744 2 2 2 742 741 741
Sep. -99 720 715 720 720 712 715 715
Oct. -99 744 426 426 426 741 741 741
Nov.-99 720 720 720 720 71 712 712
Dec. -99 744 744 744 744 737 741 741
Jan. -00 744 706 706 706 682 658 658
Feb. -00 696 694 694 694 683 486 570
Mar.-00 744 256 256 256 732 732 732
Apr. =00 720 720 720 720 716 717 717
May -00 744 744 744 744 719 687 687
Jun. =00 720 711 711 711 717 715 715
Jul. =00 744 744 744 744 731 739 739
Aug.-00 480 478 478 478 474 475 475

*No. of maximum obtainable data
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Table 5. A comparison of statistical parameters for data acquisition trend during the whole study periods (18 June

1999 ~ 20 August 2000).

% data acquisition % data acquisition No. ratio No. ratio

Month/Yr (DOAS) (adjusted) (MC2/DOAS) (MC2/adjusted)

SO;  NO: 03 SO, NO: 0; SO, NO; Os SO, NO» O3
Jun, -99 922 922 922 922 922 922 1 1 1 1 1 1
Jul. -99 823 823 823 823 823 823 1.21 121 1.21 1.21 1.21 1.21
Aug.-99 03 03 03 371 3705 3705
Sep. -99 99.3 100 100 99.3 100 100 1 099 099 1 099 099
Oct. -99 573 573 573 573 573 573 174 1.74 1.74 1.74 1.74 1.74
Nov.-99 100 100 100 100 100 100 099 099 099 099 099 099
Dec. -99 100 100 100 100 100 100 0.99 i 1 0.99 1 1
Jan. -00 949 949 949 949 949 949 097 093 093 097 093 093
Feb. -00 997 997 997 99.7 997 997 058 0.7 0.82 098 0.7 0.82
Mar.-00 344 344 344 286 286 286
Apr. -00 100 100 100 100 100 100 059 I 1 0.99 1 1
May -00 100 100 100 100 100 100 057 092 092 097 092 092
Jun. -00 988 988 988 988 988  98.8 1.01 1.01 101 1.01 1.04 1.01
Jul. -00 100 100 100 100 100 100 058 099 099 098 099 099
Aug.-00 996 996 996 996 996 996 059 099 099 099 099 099
Mean 839 840 840 942 942 942 258 258 258 1.06 1.04 1.05
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