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Abstract: To comprehend the status of sewer odor-related complaints in Busan Metropol-
itan City and create a complaint map, we collected and analyzed three years' worth
of complaint data, mapping coordinates based on inputted addresses. Sewer odor com-
plaints consistently totaled 1,274 cases over the three years, with a notable concentration
in downtown areas. Yeongdo-gu recorded the highest number of complaints in 209
cases (16.4%), while Jung-gu exhibited elevated complaint rates per thousand residents
and per square kilometer. Complaints were more frequent in the summer, particularly
in June, with 207 cases, compared to the winter season. Recognizing the need for
diverse analyses and foundational data for sewer odor reduction, it is deemed necessary
to establish a standardized manual incorporating various checklists, in addition to unifying
Received: August 26,2024 the management of complaint reception desks across districts. As Yeongdo-gu had
Revised:  September 12, 2024 the highest complaint frequency, a detailed investigation focused on 50 locations exam-
Acce.pted: September 24, 2024 ined four sulfur compounds in sewer odors. The contribution analysis revealed hydrogen
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sulfide as the predominant odorant, constituting 82.74% of the total, reaffirming its

https://doi.org/10.5338/KJEA.2024.43.14

Korean J. Environ. Agric. 2024, 43, 137-148

Online ISSN: 2233-4173 significance in sewer odor. Analyzing sulfur compound concentrations by land use
Print ISSN: 1225-3537 indicated higher hydrogen sulfide levels (133.61 ppb) in commercial areas compared
to residential and industrial zones. Based on these data, civil complaint map and concen-

Check for tration map of sewer malodor were made using Geocoding tool program, QGIS, R
updates leaflet package and sewerage network diagram layer. With sewer malodor complaints

persistently occurring annually, it is expected that the sewer map can serve as founda-
tional data for efficent sewer odor management. In addition, it is judged that continuous

and extensive sewer malodor investigation and plateform-type system construction
BY NC

should be conducted focusing on the original citer areas such as Jung-Gu, Seo-gu
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oA o] TAet= o EAle wiE el oot I maf HevF FHAsH, ¥t HE7t obd 1EEe] &7t
sko] 98 TAYst= ARl EA40] Utk 3 oFFHE Adshe YUEHo] e ‘4‘*‘6}3 A Gutet 2421 E4o] 7]
2o 1 sfAo] of AAolt1]. E3] T4l steHRAA fEfiEe ol e FUECIA EHdT o2 fsto
ZuE0o] F A3t Y- A5k QUTh2). s TFolA LT okx o] A delis L3St 5lstEo]| oJ5t ofF o] Ao

2 A loH[3], ol EEAEL AFLAMA Aot Q= AAdFEE 2250 i%’rﬂoi AUt shptoll A g s
=S T2 sk AETSolA et whg vdESH whgof osiM AdE= Aom dEA UTH4]. olH T
o A= AYEY AL 2 P4 HHL Ao et 847t SHEl wek ofF 5 AL Arto] dish dat
glYlo] Z715kal ok o] WYL 20061 4,7977, 20109 7,2477 20159 15,5737, 2018 32,4527 0 & IR A|5Y
o]% A 13\t of 78 S7I6IAL, 53] sk, 24F 5 F HITHAl AT o FBEIAY Q9] ARl SR AR
UERATHS]. FARFHA] Al TR 9 AL 9] A o] 7lo] A& os WSk 3loH, 53] stk HYHAIA
go W2 14 T oFF wYL 20199 4107, 20208 6757, 202149 563702 A&A o7 WS Qlrh

FAFAI 9] St A2 F 10,149 kmo|H, o] F 5,626 km(55%)7F 72| SHERIAR o] FojA Qlow, A2A[(88%)E
AlQletal= A=olA 7HY =2 ?Jﬁev/“ SHA Hlgolth R4 sk E AR 047 dE W Sk WAl HlERt
T 52 &9 "7l S HiEHo] AFEo] AT = US A9 oFF7F WS U, B o9 45
Foto] AP ohs ERAREG ATt 1 BE7E o AL AHA UTH1]. LY skt o] ¥ A7t ©ol
P YA, ojH A Lot AYSE=R]of tiet AFA A7t BEg AAolrke). EIF A2A; R A STHAIA (S Fol
= 2 2ol oFFEHA oIy v o EARIYS Ak FHcks 59 A ﬂlb‘H T ARFZRA SAY o F ] iR
JAA HjE5]-87Ee A&ote T WA g dF% SAA, sttt 5 84 49 g3 aFs 1LEsks 59
AP Q] o o R Hstela Qi

weba] 2 AtollAs BARFAA] skt of ] B Rl @S mhetelal Tof wE vl Ax AFE fIste] 167 -
9] < 7id WY ARE F4 7INe R 97 9 njofsto] Ao AT T3 R Wk, WY WA Al7] 52 ofsto]
U7l 52 A9 Aoz IFHEL 55 2ARIECH, o] ZAZE QGIS (Quantum Geographic Information System,
QE AA YATE AYPHAAR]) 3.28.1-FirenzeE &85t H(point) FEHQ] AFHsx A =F 2H/J5t0{[7,8] ot 2kH T
thd A e] o &8E & Aes: FF FAHA o F] HEE A% 7I12RARE AlSStalAt shalth

S B B o NES RN 2GS SR HRAAGY S4E BA AzAA oY Em glout,
28 BP9 LTAD Yo o UL ASE FYIAE ofeiE AOIk T & ATAAE X 2029 o8
o WY P4 AFL Sste] 0B AR A=S HYselnt

AP sh B ofF Wil AR 24 A %‘%&%717} Y2 A9 B AT, BT R =T 5 A=A A9
3 75 o JOE sk BEAEE AAJstAl
5 7hs Rt A& AQlstal 2AF A1 2k A2 7} 500~
1,000 m OJUj7} HEE sho] Sl 507l A1 e ARSI BEAGER TSt 23 DHEAAS 1621(32%), 3E LRHF7
A9 57(10%), EFAAG 1202%), FAAH 1671(32%) 52 & O, AF-A2 Table 1°] Herdglct.
AEE stedo] IFe F= FE 297 4 AFE A 71k AR 717 9~ 108 59 7 AR A9 shollA]
G 4R QL o WFHoE AR Ak
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Table 1. GPS coordinates of sampling sites

Sampling GPS Coordinate Sampling GPS Coordinate Sampling GPS Coordinate

site Lat. Long. site Lat. Long. site Lat. Long.
A-1 35.0886 129.0445 B-2 35.0871 129.0435 D-13 35.0935 129.0386
A-2 35.0898 129.0450 B-3 35.0923 129.0469 D-14 35.0927 129.0414
A-3 35.0904 129.0479 B-4 35.0832 129.0452 D-15 35.0921 129.0415
A-4 35.0890 129.0473 B-5 35.0921 129.0528 D-16 35.0922 129.0404
A-5 35.0876 129.0467 C1 35.0844 129.0419 E-1 35.0927 129.0332
A-6 35.0970 129.0587 D-1 35.0903 129.0401 E-2 35.0910 129.0350
A-7 35.0936 129.0527 D-2 35.0905 129.0414 E-3 35.0882 129.0389
A-8 35.0940 129.0566 D-3 35.0922 129.0391 E-4 35.0885 129.0370
A-9 35.0890 129.0604 D-4 35.0930 129.0379 E-5 35.0871 129.0376
A-10 35.0866 129.0632 D-5 35.0897 129.0379 E-6 35.0853 129.0366
A-11 35.0940 129.0601 D-6 35.0891 129.0394 E-7 35.0842 129.0387
A-12 35.0966 129.0625 D-7 35.0887 129.0410 F-1 35.0949 129.0481
A-13 35.0845 129.0673 D-8 35.0869 129.0409 F-2 35.0938 129.0664
A-14 35.0816 129.0711 D-9 35.0934 129.0443 G-1 35.0916 129.0675
A-15 35.0814 129.0691 D-10 35.0945 129.0405 G-2 35.0748 129.0758
A-16 35.0785 129.0732 D-11 35.0951 129.0446 G-3 35.0842 129.0761
B-1 35.0828 129.0406 D-12 35.0956 129.0461 -

A, Type 2 Residential zone; B, Type 3 Residential zone; C, Semi Residential zone; D, Commercial zone; E, Light Industrial zone; F, Exclusive Industrial
zone; G, Green zone.

A= xHF R 2 diH

oFF ARE dFHTAHAE 7= wet o &9 ARN(5L-bag sampler, supelco, USA)Q} A& A3 FHUY (5L Polyester
Aluminum bag)& o|-&ste] st Alg A3 FHUE 53] o4 Al&sto] ARSI, A Alm A3 A 2 A= A
FHYUY £5 371(HA)9] 525 R4St AR ArgE BT AR AF Al oF 1 I/min®] &9 RF2= st
ol et 7HgA stof oF 5 L AF AL, AlEe A= FAste] AdARE 8 & SA] EA5H3ITh

Alge] BXL AdHE thFo|-2 AFEA7|(SIFT-MS; Selected Ion Flow Tube-Mass)E ©|-86}0] £45}9 9™, Table 2]
LRl AA " o AIHoA FeE AR AFEE 22F F Sttt oFF 9] 79 HRIEAR IEA AU FERME 452 B4
Act.

SIFT-MS&= XA 2|2t 55 2 glo] EAgo| 22 A2ASE, W dR713E 5 vErtay 24 A0 A< - 4
A 4= U= AAo] AT SIFT-MSQ] £4] 32 303419 IS AZth A ¥4 dAl= H)7] $9 ¢&0] 7% 371¢

A4 E vfo]A21t E2t2uk(microwave plasma)E 53 0] 23X A A BHE- 0] 2(0*, NO*, H;0")& AFA17]= ©A oItk

T+ WA B ASFARES] w4 E (Quadrupole mass filter)of| Al A H ¥H-3- o] & EA40f] Q3% HES o]2E2 &
FH (flow tube)2 FYE|11, SRE7F A (carrier gas)@t F&51] PP QFYSHE ¥ o] 252 ME} Ty gy &4
we} 471A] §hgo] XY=, ¥k o] 29 oUYA|E Al HEste] B4 o] e DAt Al M dA= olF

Table 2. Target compounds for SIFT-MS analysis

Type Compound CAS No. Molecular formula Odor threshold* (ppb, v/v)
Hydrogen sulfide 7784-06-4 H,S 0.41
Methyl mercaptan 74-93-1 CH.S 0.07
Sulfur Compounds
Dimethyl sulfide 75-18-3 CoHeS 3.00
Dimethyl disulfide 624-92-0 CoHeS5 2.20

* Odor threshold measured by the triangle odor bag method (Nagata, 2003)
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AE B ol FFEHE Ak ‘:V\l T_ A=A A EHE 5 7:.4% 12 S°7Hd 3 —E—*% St= @AloIt
SIFT-MSE °]&¢3t &2 £4 €428 1Lf W&k, Bhs o2 5= % A o9 5= 52 8¢ duiddHe=

A7) o] #EE40] flojk pptv77]-X] HAJo] 7Hs5)ct

E Ao AFE-H SIFT-MS (Voice 200 ultra, Syft Technologies Ltd.)= 0|22 02 A o] 25k, U o]k 9 "3
E2 AR89 HE& mofo] 7hssltt et eXb7hAY] S Mulgolu HE7]9) Ee Fo| B4 Ao oz 28 5
B4 8 LA (Validation)& Eolo] LUbA, AFTA, S B9, 4] NBE, REvlao) Aok 97 el U A2
S 1094 H4e SHAR —"? BAs9 0, BA A 1A7F o]At9] 7]7] o3t RS AX T BASIITh E3F AR Y
FolY Ao 0@ 5 Tejsto] A7 A FUIUS s8] ol AaE AN T kg SES BA% ¥ AR 2THE B
ACH10].

oZ:iSO
:LOIrij

N

A% Sk el ok wel Aol mEW o4 fHAEE N A%, A4 AL, AP A% € 55 AR § 2P
GLom, & GO o] 3 167] 7 - TE PO T IS ALE AL, 13 U] Y BE FET AHE T

2 SEARE A5,

AYAEE 22 319(2020~2022)7F BAA] 167] - 20] ASE ohpT BE Wg B @ SYstel Wg B4,
T g 9 orF] WY WAAR 4 52 EEStlon, Y Ak 2 Al W= EJF S35 Q40| E v 3«1;(]7\45
fste] 25ttt 3 glojEHo] AskE o3 wld WAAH FAE A 239 (Geocoding Tool) L= THS gHg-sto] Tl
2149 9] - AE HISHEPSG:4326-WSG84) ST

sty Y SRR ES Ao AZ5kel7] 98] GIS (Geographic Information System) Z2 13 % QGIS (Quantum
Geographic Information System, @ &E4A HAIT AP HA|AH]) 3.28.1-Firenzes &85t H(point) e A =5 Z/Jo}
At QGISE= HEAQ @ E A T2 0T 7t Holy 23], £4], HY 7553 AlFstal AREA 7t FHLe HEYT]
2 &9 ASHe=E fEET QUTh7,8].

St T SR HS v o2 Sk b Y 2 THsAdol dist SFE U =8 (pdf, probability density function)E —Z,—Z(jﬁ]-
3, R Z2 Y] A HAIAE 7|2 F SFR leafletZ E-85k0] A|Z3SIRITE R leaflet 37| X|= AMGAF Hdh= A
gff Fa5to] HMo] 7Hset 54 A|k(interactive map)® F1Y TAAHE AlZ3lole H w9 aA Q1 HH ol

A= 1ol 7 gol AT Y= A9 Alm AHF] F4olA GPS FHE ojES BEoto] HAR(=ER)E S5t
R, FEFHEAZNA 9] - B= FH(EHEA, GRS80)E WSS Fig. 19]A4= Sk 55 E skrdgzo] A5
sl strHEE v I 2 ok WE 5] 29HE FARFGA] st Flo]of(shputd)E E-85to] A kol AlZslst

ol

a) Location of complaint occurrence layer b) Sampling site layer

Fig. 1. Layers used in map creation.
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AUt Q= HAY] SteIFEE o2 shalom, stedgzo] HAE ] = Fel(line)Tt &2 (polygon)S 7HE, A&
10 m 7+40 2 AZHgrid)3} oFAtt. SHEIH Soll= A 27 (Kriging), B413] 42 (Triangulated irregular network, TIN),
AZERI(Spline), FAT 715 EZFH(Inverced distance weight, IDW) 5-0] §loH, o] & IAg] 75 HIMHL ZH5AEH
P (Spatial satstcs) % A% B choet AT opolH HuA) ASEL UeHIL. webd B ATOIHE ZAEA) e e
oISt Magte 45171 Al 9AE 7 EAHE ANESH] sEAIRE A5kt Oﬂﬂﬂ 71 HHE 329 84

g0 o TEA] Afol9] ghE TAMH R AASHE TR, 7129 g5l TSRS Fofste] e St dutEow
W52 Atol9] Afe FEFEE ARE ARSI 7P AR deE 2 TSAE F J—Z}Z—igi A ofstH ofd 43 o]
FARH12). 978 7k BAPEL QGIs B AMgStel BASIeE, A28k 94 QGIsE ol §sher
Z: Predict Value
z Z;: Reference Value for the location
4w W, ight
= i well
7="= where W, =1/d" . & . . . .
o d;: distance between grid points and observation points
= b: distance weighting coefficient

n: number of reference values

FARFAAIS] 2 31 (2020~2022)7F St oFF] T HI A A3 Table 30 UER At RARGHAIQ] Sh4= oFF
2 20204 4457, 2021 37274, 20229 4577402, 3A7F AA WY AS4E 12747402 RAE G OH, WY 2y XS
B d=4o] Sle S A 57 € 9579 WY A5t A WY A59] oF 50%5 AHA|Sh= A2 E YEET 5
STE AT B BT WY ALt 4157, WA (km?) B WY ATt 623708 RAFE 0] P4le] A Fgo] YE o]

W=
Table 3. Occurrence status of malodor civil complaints over the past three Year in Busan
e Population Area 3 years complaint Complaints per Complaints per
(person) (km?) 2020 2021 2022 Total 10K people Square kilometer

Jung-gu 42,375 2.826 58 58 60 176 415 62.3
Seo-gu 106,930 13.956 41 18 57 116 10.8 83
Dong-gu 89,242 9.865 58 37 40 135 15.1 13.7
Yeongdo-gu 112,213 14.200 59 79 71 209 18.6 14.7
Jin-gu 355,467 29.668 1 17 20 48 1.4 1.6
Dongnae-gu 267,739 16.631 8 0 5 13 0.5 0.8
Nam-gu 267,024 26.819 18 49 73 140 52 5.2
Buk-gu 285,098 39.370 15 16 8 39 1.4 1.0
Haeundae-gu 399,947 51.503 12 12 13 37 0.9 0.7
Saha-gu 309,538 41.771 4 5 5 14 0.5 0.3
Geumjeong-gu 231,710 65.262 24 21 29 74 3.2 1.1
Gangseo-gu 147,016 181.495 1 6 3 10 0.7 0.1
Yeonje-gu 207,834 12.100 3 6 9 18 0.9 1.5
Suyeong-gu 176,387 10.213 7 20 23 50 28 4.9
Sasang-gu 212,354 36.101 49 20 34 103 49 29
Gijang-gun 178,926 218.296 77 8 7 92 5.1 04
Busan 3,389,800 883.700 445 372 457 1,274 3.8 1.4
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< B + Civil complaint sites of sewage malodor
7 2 _ (2020~2022)
S . s}
o ;- § \ &
" - -

Fracuency
Low

High
cARTO

a) Mapping of sewage malodor complaints Based on Coordinates b) Mapping of sewage malodor complaints based on density

Fig. 2. Civil complaint map of sewage malodor in Busan.

2o ¥190o] Bol WK AT Uekiick. 53] wgo] 13 ol YW AGL YT (902 2090408 A N A%
o 164%] ¥1lo] H4E 0.2 RAPEIYTE E Q1T BT Wo] /g A WA G L FeRet ASHT A Folglo
o, BTG 0 A5 Y A AGE FAT Ao AU o]dF ARE MO 4 WY AEE Fig. 2]
HEAES} VEAES] FH EASL

of

Bg g A7) A4 B Aol FRT Ao 77) SEA D s07) Aol HhlA 4ot vhero] gl g 193 7L
z7o] vlad QAT I Adsto] Am A3 F BAT AAE Table 4o FehiTh 5074 24 XA 7 24} G

Table 4. Concentration and malodor intensity of sulfur compounds by sampling Sites and metheological conditions

) Compounds Meteorological
Sar;zl;ng Hydorogen Methyl Mercaptan Dimethyl Sulfide Dimethyl Disulfide | Temperature Relative Pressure
Sulfide (ppb) (ppb) (ppb) (ppb) 0 Humidity (%) (hpa)
TYPE 2 RESIDENTIAL Zone
A-1 12.99 0.00 0.06 313 354 1009.3
A-2 0.00 0.01 31.0 349 1009.6
A-3 0.00 0.00 0.09 29.2 389 1004.9
A-4 15.95 0.00 0.00 0.27 29.2 347 1005.0
A-5 0.00 0.02 0.00 0.00 29.1 33.1 1004.9
A-6 ﬁ 0.11 235 48.5 1018.2
A-7 11.70 0.06 255 23.0 1009.3
A-8 17.35 148 0.00 0.09 246 253 1007.8

A9 9.85 0.66 0.08 28 276 999.8
ST 417 25 203 999.9
A1 67.79 177 0.05 283 416 1015.9
A-12 0.00 0.64 0.09 0.00 249 a5 102022
JSERI 0.01 0.14 250 484 1008.8
A-14 291.26 16.41 267 0.25 247 51.1 1014.8
A-15 10,67 092 263 462 10119
A-16 31531 6.89 0.00 252 503 101822
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Sampling Compounds Meteorological

Site Hydorogen Methyl Mercaptan Dimethyl Sulfide Dimethyl Disulfide | Temperature Relative Pressure

Sulfide (ppb) (ppb) (ppb) (ppb) 0 Humidity (%) (hpa)

TYPE 3 RESIDENTIAL Zone
B-1 6.42 . oss 0.00 0.10 286 386 10126
B-2 143.63 3.60 0.00 0.00 30.8 319 1010.5
B-3 0.00 0.04 0.00 29.8 45.2 1009.6
B-4 0.00 0.00 0.14 27.0 42.0 1004.8
B-5 44.80 13.45 0.00 225 29.8 1004.0
SEMI RESIDENTIAL Zone
C-1 8.53 0.00 0.05 27.9 35.8 1011.0
COMMERCIAL Zone
D-1 158.94 246 0.06 25.8 61.1 1016.3
D-2 442.65 12.93 - 0.00 26.8 58.9 1016.1
D-3 10.86 0.78 0.00 0.00 29.6 49.8 1016.2
D-4 164.22 10.87 0.00 0.00 29.5 514 1016.0
D-5 6.78 1.03 0.00 0.11 329 42.6 1015.7
D-6 115.69 3.75 0.00 31.0 48.8 1015.4
D-7 109.25 3.08 0.00 0.06 327 454 1015.1
D-8 101.61 9.27 0.00 0.18 28.7 68.1 1014.2
D-9 0.01 27.8 71.8 1014.0
D-10 0.07 28.1 72.8 1014.5
D-11 0.00 27.2 73.6 1014.2
D-12 0.09 27.0 735 1014.4
D-13 0.26 223 294 1014.7
D-14 0.19 23.9 25.7 1014.2
D-15 0.00 229 234 1014.0
D-16 0.00 237 24.2 1014.1
LIGHT INDUSTRIAL Zone
E-1 10.33 0.99 0.00 0.00 26.5 59.7 1016.7
E-2 306.54 6.00 0.00 0.00 29.3 54.3 1016.8
E-3 111.67 4.28 0.00 0.00 26.1 58.7 1015.4
e« 0.00 0.00 0.00 254 79.1 1015.1
E-5 30.76 1.97 0.00 0.00 27.8 71.5 1015.1
E-6 6.87 0.00 0.00 0.16 28.1 70.9 1014.8
E7 303.90 7.95 TR 021 20.1 668 10147
EXCLUSIVE INDUSTRIAL Zone
F-1 0.00 0.00 26.6 75.2 1014.2
F-2 m 005 245 496 10196
GREEN Zone

0.12 25.0 47.6 1014.7

0.14 27.0 48.2 1019.1

0.08 24.6 511 1016.6

D : None, - Threshold, : Moderate, : Strong, - : Very Strong. - : Over Strong

# SEE G844 9625 ppb, MDUIZRIE 329 ppb, Tolu] = ATo]= 0.36 ppb, Tholu]ETte] Aol = 0.09 ppbi ZAH
1R SR ) SR 4% 24 23 Gekes B g 2gte] s oE Utk 7o

*Q off
o
o,
)
<
i
i
rr
b
o>
el
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Fig. 3. Malodor contribution ratio of sulfur compounds by sampling sites.

Contribution(%)

mH25(0C) ®MM(OC) WDMS(OC) M DMDS(OC)

shRtEolghs Aot FAFSHATHI3].

Fig. 30A= A& A3 AHE F3RbE 459 AF719&S YEHl 24517]9&(Odor contribution ratio)2 RAHE
71 FEO] 5 g 449 AT A& (0dor Threshold Value)2 Wis 234 ZH(Odor Activity Value. OAV)T} 7
FH RS Tt F AFFHED/IR(Sum of Odor Activity Value, SOAV)S E-&5t0] AHY3it). ofF7|of& Ay A}, Foleanl]
7109 5(82.74%) 7} 7P =Skl T R0 R vEHI E271EH(17.20%) > tho|HEAto] £(0.04%) > tholH|Erho]dite] (0.02%)
+0 2 Yehgon, galpae) widr 231go] AA| 9] oF 99.94%F ot YJAEH tiet £ 7|0 E Ko o]& E40]
EAQl ot ofF] f B o] RIS st o 8 24 F FEFEY AF7 7 o, o|= AL
3 o] Aol Ak Eafl Be2jol 5o §4 HIAUSl ol Hdsks oA FIfeart ohg WAgsh] dizol
o, T3 & TF otm|iAte] EejERA HlEHERT 59 AHE ST £k Aokl shitH14].

|EAY F 7MY} =2 ZIrd 2 E UEhd AA=SA AL 2AF AF0] 371 AFH & ofF AL, E5] G-3 (709.25
ppb) A 225 FARE AETAAGY HFAF] o] AM AASAA o R B of A Fo|qinh. wabA A
EX R GES A LSt Fokead Hd 5E= AR Fo] 133.61 ppb (0.78~783.30 ppb)= 7FF =941, 1 T2 02 = &5UA
2Jo] 110.66 ppb (4.58~306.54 ppb), 2% LuFEA 20| 48.24ppb (0.00~315.31 ppb), 3% LuFEAZ o] 39.79 ppb (1.92~
143.63 ppb), A-&FAXH0] 13.02 ppb (3.19~22.85 ppb), &FAH X Ho] 8.53 ppb= RAIE| Tt WEH|E7tetE AF x| o]
Bt 5.42 ppb (0.00~35.05 ppb)= 7MY =2 s UEIWIL, 1 T2 o2+ 35 AuFA Aol 3.52 ppb (0.00~13.45
ppb), EF YA Fo] 3.03 ppb (0.00~7.95 ppb) 25 AHFFEAHA|Yo| 2.15 ppb (0.00~16.41 ppb)= ZAIE A THFig. 4). F 9]
7107t w2 kil g ERT BE JAR G0l 7MY 22 SR RAEILL, AGAG A2l X6 e £5F
A FA| E2 52 RAEAT AR AF] Al et G o AFAF EFE doie F2 R 22 S5
A, 4478 LBaL A7 o] 7Este B9 AdEe] WHEo] o] BEstr 9 ZAE A7 5ol v 2t o
5°l IHE wiEE= 5 ok viEe FEi7t ohdstar #ejrt ofg e FEE AFHEHY w27t Bokon, EF3AA Y It
AJAE Y] FHE AN =E 254 Z5 o9t FHEERE HEE= ol 50| sty BEE LAAA dFEE 5Tt
OhE Aol vl iAo s #Ud Ao wHEH

FHEHY T E ST AFEHHUT FFH7IoE Bk NE FFHEEY HA A FEF olEs5to] E AFHEEE
AA o5 WA Bl vXE 719 =F Brtshs WRoly, 7= st ol AAolth15]. webA] Table 5 ¥ Fig.
5004 SIFT-MSE ©]-&sto] #A41H 3= 459 55 AF = (Odor Intensity, OI) EHikAlo]] A-gsto] S| o
AeE UEith FHA =Y 552 0014 57 R YERH, ZHZF 0% = T3 (None), 1%+ A F7](Threshold)’, 2%+
‘BE F7|(Moderate)’, 3.+ 73t F7](Strong)’, 4= “ZASt F7|(Very Strong)’, 18|31 52= E7] o3& F7](Over
Strong)’®] AFHAEE Ou|gtth. YRt O FHHF LT 2% (HG F7]) o)delH 37 AR Ao dEA QA=t(16],
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Fig. 4. Concentration distribution of sulfur compounds by land use.

Table 5. Correlation between the concentration of sulfur compounds and odor intensity

Odor Intensity

Compound Functional Formulaa 1 2 3 4 5
Threshold Moderate Strong Very Strong  Over Strong
Hydrogen sulfide Y =0.950logX + 4.14 5.0x10™* 5.6x107 6.3x107 7.2x10" 8.1
Methyl mercaptan Y = 1.25logX + 5.99 1.2x10™ 6.5x10™ 41x10° 2.6x107 1.6x10"
Dimethyl sulfide Y =0.784logX + 4.06 1.2x10™ 2.3x10° 44x102 8.3x10" 16
Dimethyl disulfide Y = 0.985logX + 4.51 2.8x10™* 2.9x107 3.0x107 3.1x10™ 3.2

* Odor Intensity(Y) and odorant concentration (X), (Nagata, 2003)
2 All concentrations are plugged in ppm unit

Yolrad] AFFEE 0~4.04529] HRAOH, FHFET} 25 ol A2 5070 A F 3471 Aol At
R 2] 74 0~4.1750] Hom, = 25 o]l A2 297 A o2 RAE QI TroH e duto] =(DMS)
91%70*3 225 2R A2 R Aol en, tolrErto] duto] =(DMDS) 2] 3¢ FF = 228 2IRRE A2
gle ACR FAEITE ot AHE vgCR FF sl ofF A tiF] 1 Al /HEEE ] B w7t ofd FFHAEE
aesfop & Ao WEQUH17].

ERE AL OV 5071 A 9] FelehE A AYE steariieol] AlAeiet A Fig. 60l eI st 2 F s s st
Lo B H3f stz v A 3 ok WE 5ol 2ok —.{%ﬁﬂl St #o]oj(shpitd)E &-8D
of Aol AlZestd o, skt eol] EAE O] A= 2hl(line) ¥ EF](polygon)E 7HE, A& 10 m ZFAO.2 HXK(grid)S}
SFRAT. Rt AFEA] F2 AH ] foulet Mgk 345 As) 9A2 7he EAHE ARt sEAEE AAs ATt
[12]. SEA AFTE AAY oFF7]0lgo] 2 Feoleast v 2w AR FAM Y S=7t =2 FFeler, trolHddut
o|E9} tojvdriolduto|=9] ¢ Fkrt Hl-¢- Hob 5%t IS V= o
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Fig. 5. Odor intensity distribution of sulfur compounds by sampling sites.
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Fig. 6. Concentration map of sewage malodor by sulfide compounds in Young-Do District
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&2 AFolM s FAAY 1670 - - 29 JFL 3WZH2020~2022) H5E Sk o5 Wld WY AFARE ]85t sk
or W A=E 2Hdsiie, ol Ediz v TAAEE A= Hd *1745}‘6} o R R o Ao Histe] tEA<l
BT oFF AABAY PLE 45 BA o}aizu%, QGIS Tool& AF83te] Wl thit X o] gt sHT FHSEAES
ALt

99 A ZE= Geocoding Tool =TI S-goto] gl WPXH] ¢ - B HHESforg o, JEstd v YA
N|7¥51517] 9lstol QGISE olgsto] 2HAlsloint. Eat W19l WA HL v o ST o ulgl Wl JisAo] it S
TS 745 R leaflet TRIHS B-Z510] AlZSl6lH.

SIFT-MSZ 2413t 507 A 9] oletE Fas=v Foe4 96.25 ppb, HIEH =7 3.29 ppb, Tho|H 2 Hutol= 0.36
ppb, T12]3L thojHerio] duto] = 0.09 ppbRth. F7|oE&0] & B4t HEH ENES JYAFNA s=7F 52 AT
ojlow, trolv g duto| =9} ttolHd ol duto| == F7t Ul W2 £EOR RAEAG. olF AiE v o A4t
Skt FEAEE #3397 o] 7P wol AR d= A1 5070 A ddeR HEAEY UeA xS FHE
#ASHH oW, FIRtE AP AHE St E Aol AASSHAH-.

FAA 9] st T 9%4 U2 v A &2 0w Aol met sk vlo] AAAE} HEE 2
mefd o= e Sk oAF W Ak H sEAEE 884 skt oFF BE 9 V12AIRR ol8Y ¢ U
ESF Ado g Tl U T} =oke] 1 AL, 5 9 gl B Al 9L A0 g x&F o] P9
AFHAE AL EFE FEY AL" F50] FAO] o|FojAor & Ao HHEHAM
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