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Abstract - Analysis on gas accidents by types occurred has been made to prevent the recurrence of
accidents, through analysis of past history of gas accident occurring environment. The number of gas accidents
has been decreasing, but still accidents are occurring steadily. Gas-using environment and gas accidents are
estimated to be closely connected since gas-using types are changing by time period, weather, etc. in terms of
accident contents. As a result of analysing gas accidents by 7 meteorological elements, such as the mean
temperature, the highest temperature, the lowest temperature, relative humidity, the amount of clouds,
precipitation and wind velocity, it has been found out that gas accidents are influenced by temperature or
relative humidity, and accident occurs more frequently when the sky is clean and wind velocity is slow.
Possibility of gas accidents can be provided in real time, using the proposed model made to predict gas
accidents in connection with the weather forecast service. Possibility and number of gas accidents will be
checked real time by connecting to the business system of Korea Gas Safety Corp., and it is considered that it
would be positively used for preventing gas accidents.

Key words : data mining, accident warning and prediction, meteorological data, gas accident data, statis-
tical analysis.
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Table 1. Model and equation used in regression

Model Equation
Linear E(Y,)= A+ Ayt
Quadratic EY;)=Ay+ At + At
Cubic B(Y,)=A,+ At + A, + A,
Exponential E(Y;) =4, oMt

Logistic

1 _
E(Yt):(E+AUAf) !

. SAH 7|HS 0|88t 7IAAIL &

E AFolA e FHAEAS Bl 71 a st
7t2Ataele] AARA S 93 sPssE=E Y-S &
£3to] a4 ABEAT FAEAS AAEHS 7t
2Ata o] WA7EE 548 AASHATHY]. 3 AR
Aof| A AME-E oS 222 linear, quadratic, cu-
bic, exponential, logistic 282} F20 2 o]&
ERA™A Table 13 2t}

3.1. 7|4 @49 JiAALD FEE

7tAlaL A ERF S T3] Y5t e 3
71, Hur)e, HAAT|E, FUss, €% T
BE4H 7tAtae] FA o diste] B3

7EARAL oE AT BYE 7S] f18ked

Qa9 7i2Ataiste] #HEAA S JARN S F
of EYRIQIEC] 7kt vl JA

A

0
~

I o, o
ot

o

A
[o]

[}

(R)E 2235, 2t 3171409) 74 welel o

T
(oW
=
T
r
tlo
_?L
32
o
F((
o
Bl
HN
Lo
i
iin)
o
Xl
jz
QO
&

32, Z7IAAID 2 o=

B AFNNE §4 Anrles HAv)ee) Bt
e FE7Ieo R AR 2 Folt gl Ao
2 UEA A5 98 Bl el o
Hurles AA71e0) UL A8, Y E

Table 2. Relative effectiveness of meteorological

elements

2 Adjusted g A Qe

TE 7 R? | 99dE@®) | «9
Pi7]& 337 332 17.548 3
E bl 321 315 16.649 4
A7) 239 234 12.368 5
AUEE 351 347 18.340 2
= 066 035 1.850 7
A 115 11 5.814 6
BiFE 526 519 27.431 1
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Table 3. Regression equation for each meteorolo-
gical element
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Table 4. Limited and applied value for each me-
teorological element

Ngax SHAI Bk 283k
Bt 712(C) -12w] gk -12
H17](C) 25.4% 3} 254
HA712(0C) -15w] 5t -15
747 % (mm) 5723} 5.7

F%(m/s) 5z} 5

Table 5. Frequency of accident by each meteoro-
logical element on degree of danger

e | g | Moo Lov |V

o) D) | ED | & o)
HE712 | 91< | 9061 | 6.0~46 | 45-36 | 3.5>
H37)e | 50< | 4935 | 34~30 | 29~25 | 24>
HA7) S| 84< | 83~65 | 64~46 | 4524 | 2.3>
AES | 65< | 64~55 | 54~45 | 44~35 | 34>
= 33< 32~25 | 24~22 | 21~19 18>
A 25< | 24~22 | 2.1~1.8 | 1.7~14 1.3>
=5 60< 59~50 | 49~40 | 39~25 24>
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Table 6. Index of gas accident by frequency of
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Table 8. Index of gas accident by frequency of

accident accident
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Fig. 1. Index distribution of gas accident.

Table 7. Relative influence for each meteorolo-
gical element (exception of the amount
of clouds and precipitation)

wa | op | MU PR e e
7 337 332 19.000 3
H7)e 321 315 18.000 4
HA 72 239 234 13.400 5
ASE 351 347 19.900 2

%5 526 519 29.700 1

Table 7] 1%-E]-LH°4E]—

b gujH FLEE Teld 5744 ek
o B AR A4S e 4 83

2.

- 37 -

+ (¥, x0.134) + (¥ x0.199)
+ (¥, <0.297)

A71A Qe 57HA] 717d 8l o3t 52, Yo
7L, Y12 Hi71L, Yu HA7L, Yse= A
FE, Yeu T&°ITh

T3 J7), Ha)e, HA7)L, *OEH-’S—E L
59 7]’6‘35\—“' ARLRIEE 94 Fgk 54
8)°ll tHdste] dSas Alkstth ?%“?} o

2 X4:3}38}] Table 89 YERJITH

i

~

T}

v. d &

B QTANE sl Aeld wAY)
WA1S ABH 28 R SRS e %e;;l
Moz BAA gl s2AbLe] WAV A

WA5E A28 5 YE RIE w e, 1 E‘é

NE

o] &8It ARE AL B ATE 5
AL U3 gk

@ = ﬂMm‘ﬂ* 7N4ARE EAZEON
SPSS v15.0e &85l AJ@RENT FARAS 4
AstRen, 1 Azt F4d tig 3] dyE
o] 525%% 71 & Ao Yehgon, ggo g
FEE7E 35.1%, Hat7]o] 33.7%, Hi7]20]
32.1%, AA7|L0] 239%, 5 HEo] 11.5%, & o]
6.6%% LFERGT)

() 77HA 84 F A5H 2 39 digo] g
L4 BHu gou AA| o S2oA] B Ao
] k] Wi ¥ Aede 3 A}
2 Zol7t gl 771A] 7148 AE BT ekt 39
218 7hAtal WAY G &Aoo 7 B8l Fdt

Aoz Basgc
(3) 7k AN ES] HEe) ghet FheAba B

AGA5E W 8, B, BE, Fe, O %

st} A8 3] %) A|167W #1135 20124 2



)

¢}

ol

AR PR oM, dZgko] 2003 2509
8, 180]4 20| o] &, 14014 18
B, 9014 14v]5o] A B1g, 10]4) vt
S0 YA Qake] Tkl of
; g 5 A= Sk

43} o] B AFAE TpaAtae] dEE
st ARG PR FUS A5l AEH @
o WAy At Ay vel o
SAAQAFANME h2Abae] WA Fs A
A5E BAke] QRA2ET AANA HAeE
3el0] RS so] /At A PBEA) AT
288 5 9 Ao Ardn, AAE w4
Fg3to] 71939 Qe 2w} DA, 7kt
T ORAESAE AABAA AN Uuk SHE

Z
A= AL + A

¢

o
RN
o
o

=)
2
)

P 2

o
=

l

oL
o, ot rE
i
2
i)
o oo

10 v |

AoZ Eri.
Ha=s
[1] 71”33 (http:/ /www.kma.go.kr/)
[2] &A% (http:/ / www.nema.go.kr/)

S
e B
B] 5199, 057, “TheAla By BHENS B

KIGAS Vol. 16, No. 1, February, 2012

SEERRES

o - o) 57

At 2 3, KIGAS, 14(2), 27-33, (2010)

[4] =571, Bt 5 3%, U7Ish= FAE4 SPSS
(A4, SAAL, (2007)

[5] =7k AL, Z7E ), (2009)

[6] Young-Taeg Hur, Ha-Kyung Lim, and Su-Kyung
Lee, "The Reformation of Gas Technical Stan-
dards System", KIGAS, 12(3), 20-23, (2008)

[7] @=74EQASAY, ZFBA G, =7 hd
FAF AR A, (1998~2009)

[8] A, Het T 4%, HoJE B4 L §4
Z]¥ 5 SPSS #&, TYZ3AL, (2003)

O] ALGR, 89 & 3%, “2gAT 7wk "ol
npold& o83 S AW MY 2«57,
ojel718}s] slA|elet] ] =5, 552-553, (2008)

[10] ]e1¥, “vI5te] Zhabi 2Ab 2 AT,
7h229b x|, B A|1823F, 14-20, (2006)

[11] Dong-I1 Seol, “Climatological Characteristics of
Monthly Wind Distribution in a Greater Coas-
ting Area of Korea", J. of the Korean Society of
Marine Environment & Safety, 12(3), 185-192,
(2006)

- 38 -




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings false
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialUnicodeMS
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Impact
    /LucidaConsole
    /Tahoma
    /Tahoma-Bold
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 600
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 2.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 600
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 2.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


