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ABSTRACT

This research is to assess the relationship Big Data attributes and disaster response process.
The hypothesis are designed to form decision making between situation awareness and
disaster response by defining major attribute of Big Data(Volume, Variety, Velocity,
Complexity). It is proved whether there is a moderating effect in cause-and-effect relationship
by visualizing Big Data.

To test the hypotheses, it was conducted a questionnaire survey of civil servants in charge
of disaster-related government employees, and collected 320 data(without 12 undependable
responses).

The research findings are suggested the attributes of accumulation, expandability,
flexibility, real-time, analytical, combination of Big Data have a strong effect on disaster
manager’s situation awareness.
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(Table 1) Big Data Definition

Sources Definition
McKinsey[63] o Data sets creates meaning whose size is beyond the ability of typical database
software tools to capture, store, manage.
TDWIISS] o Application of advanced analytic techniques to very large, diverse data sets
that often include varied data types and streaming data
o Technologies as a new generation of technologies and architectures, designed
IDC[33] to economically extract value from very large volumes of a wide variety of
data by enabling high-velocity capture
Leel57] o Measured in tera-bytes and above, that are too large and complex to be used
effectively on conventional systems
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(Table 2) The Main Tasks Step-by-Step
Disaster Management

Level Description

Planing and Developing in
guidelines

Mitigation | Establish of safety standards

Disaster Risk areas and facilities
management

Education and Training

Disaster resource allocation

Preparedness -
Regional Safety Assesment

Disaster areas

Disaster Warring

Emergency Alert

Response : :
Prevention Planing
Actives of Emergency Response
Recovery assistance

Recovery

Recovery Planing
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AR SRS 2 AEE oo gaaz A% SO0 Acls v
St E4X(Analysis)2 dlolE 48 A © & [SO 9240-11/ 23 @20 584 3
Aok AEEA dS A 3 2ol oAt 7} N2T AEE 52011 AR 5
Aol Hag wh =T ARATA AT el pusaeiss, 48, 811
& s B Ao A= <Table 3>} 2o, 474
19 43014 WF(EY, i, Zﬁ,zﬂ«1afﬂ4-%

o
r

HApe] 7| EAN) 5EFOR, T 6T

FFAN Aol AAFES} BAR 99 AEE AT 53 HE Sk
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(Table 3) Operationalization and Measurement Items

Variable

Operationalization

Items

Reference

Accumulation
(AC)

Data is loaded

D Accumulated data for a long time
@ Loaded data in continuity

@ Accumulated data in over time
@ Accumulated data

[39, 47]

Volume

Expandability
(EX)

Data is expanded

D Wide range of data

@ Expand the range of data
@ External data

@ Broad data

(2, 7, 28]

Variety(VA)

Variety of data types

@ Created from a variety of subjects
@ Collected from multiple channels
@ Collected from a variety of media
@ Collected from a variety of paths
® Collected from a variety of sources

[6, 7, 22,
621

Unstructured

Variety (UN)

Data is unstructured

@ An abstract concept

@ Not structured

@ Combinations of many elements
@ Various interpretations

[29]

Flexibility
(FL)

Flexible data
processing

(D Unstructured data processing
® Compatibility

@ Heterogeneous processing

@ New requirements process
® variety of processing

[24, 92, 94]

Real-time

Velocity (RT)

Immediate response

D An Immediate response
2 Real-Time Processing
@ Fast response

@ Do not delay

[78, 68]

Analytical
(AN)

Used to analyze data

D Data analysis
@ Data processing
@ Data Analysis Model

[90]

Complexi

t ..
Y Combination

(CO)

Combining complex
data

@ Integrated data
@ Used with the data
@ Connected data
@ Interactive data
(® Combined data

[24, 9]

Situation awareness(SA)

Feeling of the risk

(D Understanding risk

@ Find risk

@ Detection risk

@ Sense a risk

® Sensitive feeling a risk
® Risk recognition

[25, 66]

Disaster Response
Decision-Making
(DRDM)

Rapidity of disaster
response

(D Faster processing speed
@ Reduce processing times
@ Faster Processing

@ Faster problem solving
(® Reduction Procedures

[32, 49, 79]

Visualization(VI)

Data is easily
understood

@ Non-contradiction

@ Intuitively Understanding
@ Easily recognized

@ Very clearly

(® Be comparable

® Confirm a structure

[35, 48 52,
971

Information of respondents

Affiliation, Work position, Work experience, Work responsibility, Age
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wol Fgae]#
Ptk 1 A3 & 3RS
S AEA 1270 AT

o =24 R0ME AA FA o AREEFATE 4
2 Lisrel 8725 831, FAA=Y] 42
Koufteros and Marcoulides(2006)2] ==}
HE2002)9 AAME FHastatHs, 501.

AT S 2 JATEATH 54
29 B H <Table 4>9F 70| A=A At
HIA7E 60.0%, A5 5~TH-2 81.9%,

871708 1 o] Ako] 94.0%, Hdgi=
[e)

2
m oox

7
stk e] 7} 5RA%E -2 At Ao A
gt Ao w 2AME T

N R O TR

(Table 4) Sample Populations

Index Number Ratio(%)

National Emergency Management Agency 25 7.8%

Ministry of Security and Public Administration 22 6.9%

Affiliation Local in Disaster-related Agency 192 60.0%
Disaster-related Agency 72 22.5%

Disaster-related Institute 9 2.8%

Level 9 47 14.7%

Level 7 102 31.9%

Work Level 6 87 21.2%
position Level 5 73 22.8%
over Level 4 2 0.6%

<1 19 59%

Work 1~2 67 20.9%
experience 2~5 91 28.4%
(in years) 5~10 112 35.0%
> 10 31 9.8%

Planing of Law, Guidelines 25 7.8%

Management of Emergency 187 58.4%

Work Education and Training 2 0.6%
responsibility Management of Information System 58 18.1%
Planing of Recovery 27 8.4%

Etc 21 6.7%

10~19 32 10.0%

20~29 85 26.6%

Age 30~39 105 32.8%
40~49 98 30.6%

over 50 0 0.0%

Total(Sample size N = 320) 320 10096
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42 E3TY 24 < A58k
1A} E14 Q31%4A2 <Table 5> 2o,

=4 28 (Measurement Model) #2412 =74 54 5] JFEA S HFshe o= ()
wae] MY Bl S HEche WHeR t}E A A2} (Squared Multiple Correlation :
gAA @ ol B (EFA : Exploratory Factor R? > 049)¥} (2) E79 2158} 2(Standardized
Analysis)¥} #2149 %4 (CFA : Confir- Factor Loadings : FL > 0.7)& Este] 137] &
matory Factor Analysis)o] It} £ A= & SHUTE AAG AT

A2l £4& Arlstel PFTEFFA (Con- 22} 914 2914492 (1) Cronbach’s Alpha

mlm

o]-gste] FhARe] ek A e gk Ak
12, (2) NEA1Z) Z(CR « Construct Reliability),

vergent Validity), W% ¢34 (Internal Con-
sistency), ¥+HEFFA (Discriminant Validity)

Olt

(Table 5) Results of Factor Analysis

Dimensions| Variables| Items | R? |loading |Results| Dimensions |Variables| Items | R? [loading|Results
accuml [060| 0.78 analyl| 0.77 | 0.88
Accumul=, oo To62] 079 Analy-
ation tical |analy2| 059 | 0.77
(AC) accum3 [0.45| 0.67 |Deleted (AN)
Volume accum4 | 0.66| 0.81 _ analy3| 0.84 | 0.92
Exoand. |&0and1[0.19] 0.4 [Deleted| Complexity coml | 062 0.78
ali)ilit expand?2|0.61| 0.78 Combi- | com2 | 0.35 | 059 |Deleted
(EX;] expand3|0.75| 0.87 nation | com3 | 0.65| 0.80
expand4|055| 0.74 (CO) | com4 | 060 | 0.77
Unstruc— unstl |0.06] 0.25 |Deleted comb | 059 | 0.77
lzjrreléc unst2 |067| 082 visul | 0.71 | 0.84
(UN) unst3 [0.69| 0.83 visu2 | 0.12 | 0.35 |Deleted
unst4d |058] 0.76 Visualization(VT) visu3 | 0.15 | 0.39 |Deleted
flex] [021| 046 |Deleted| o visud | 058 | 0.76
flex2 |0.63| 0.79 visub | 0.65 | 0.81
Fle(’;‘il)hty flex3 |050] 071 visub | 0.76 | 0.87
Variety flex4 |058| 0.76 awal | 052 | 0.72
flex5 054] 0.73 awa? | 063 | 0.79
varl |037| 061 |Deleted| Siration Awareness | awa3 | 0.60 | 0.78
Vatiot var2 |052| 0.72 (SA) awad | 066 | 0.81
ﬁ/“/i)y var3 |054| 0.74 awa5 | 041 | 064 |Deleted
vard |0.62| 0.79 awab | 039 | 063 |Deleted
vard |042| 0.65 |Deleted deral | 0.67 | 0.82
reall [0.62| 0.79 Disaster Response dera2 | 062 | 0.79
Vet f;f‘al* real2 |054] 0.73 Decision-Making | dera3 | 0.67 | 0.82
elocity ime
RT) | reald |037| 061 |Deleted (DRDM) derad | 056 | 0.75
reald [0.67] 082 derab [0.007| 0.08 |Deleted
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(3) Hit A% 7HAVE : Average Variance (199)7} AABF 715 3he A AT N
Extracted)& °]-&3to] 54359 4L AFE(CR > 009 Hot E4H5FE3H(AVE >
< #2l3kith <Table 6> o], Cronbach’s 05) 9A] 7|5 3t o] o g =AM 3k
Alpha 7157 gko]l 25 0.8 o2 2 Nunnally SHA U4 dAds FRETHIIL
(Table 6) 2 Results of Factor Analysis
. loadi|Cronbach’s Correlation Matrix
Variables | Ttems | R* |° 0™ 0 10| OB |AVE G TEX [UN [FL | VA|RT| AN | CO] VI SA DRM

) accuml |0.650.81
Accu(lxgl)atlon | accum2 [0.63[0.79|  0.840 |0.839]0.635| 0.79
accumd | 0.62(0.79
. |expandZ2|0.63]0.79
EXD?%%?PMY expand3|0.73]086] 0837 | 0.840(0.637] 0.05 | 0.79
expand4 | 0.55]0.74
unst2 |0.67[0.82

U“SE{%U@ unst3 |069]083] 0837 |0.846|0646] 0.78 | 0.12 | 0.80
unst4d |0.57]0.76
flex2 |0.65]0.80
Flegg‘il)hty g:ﬁ 8i§ 8;2 0840 0836 |0560] 0.61 |-0.03] 0.67 |0.74
flex5 |0.54]0.74
) var2 [0.50]0.71
Vgﬁgy var3 063079 0809 |0.814|0.59%] 0.66 | 0.06 | 0.79 [0.63]0.77
vard |0.65]0.81
] reall |0.61]0.78
Re%l}g;me real2 [051[072] 0820 |0.824|0611]0.66 | 0.04 | 0.78 [0.62]0.77[0.78
reald |0.70|0.84
Analytical analyl 077 0'82% :
(AN) analy2 [059]0.76] 0892  10.894|0.738| 0.64 | 0.02 | 0.61 |0.48]0.59|0.63| 0.85

analy3 | 0.85] 0.92
coml |0.61|0.78
Combination gﬁz 8‘2‘; 8% 0867 | 0.865|0616] 063 | 016 | 063 |052(0.66/059| 055 |0.78
comb |0.61/0.78
visul [0.71]0.84
Visualization | Vvisu4 [0.54]0.73

(VD visus |0.63/0.79
visu6 | 0.82/0.90

0.894 ]0.878]0.645(-0.02|-0.01{-0.02|0.03|0.01 | 0.00|-0.44-0.0§ 0.80

awal |0.54/0.71

Situation N
awareness awa?_|069|086 0.860 ]0.862]0.610] 0.59 | 0.15| 057 |0.50]|0.43]0.63| 0.59 [0.55]0.02|0.78

(sA) | _awa3 |062|079

awad |0.57]0.59
Disaster deral [0.67]0.82
Response

Decision— dera2 1062]0.79 0.870 10.87310.633| 0.51 | 0.13 | 0.40 |0.46]0.33[0.45| 0.38 {0.46|0.02|0.50|0.79
Making dera3 [0.67]0.82

(DRDM) derad |0.56]0.75
Diagonals represents the square root of AVE.
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<
T

(Incremental Fit Measures), 7+

A

(Parsimonious Fit Measures)® -3}

Yepgieh. B4 A3, PRI 40 -
320, X*=975.83 df =620 X*/df =157, CFI=
0.86, RMR =0.045, RMSEA =0.042) 2. & #
wHoE Bge Aoz B,

432 7V AS

B odAqte] 7RSS g ke <l
HAAES YehE FZ24 <Figure 2>}
2},

AR, “Hldole &A% a2 <l
HAE A g A, R 7 E AN
0.15(1tl = 1.89, p<0.D3} &34 0.12(1tl = 2.30,
p<000)E EF FosHA vreERLaL, T
o] 7= &Aooz HIAFHA 0.01(t] =0.05,
p<0.DE Al&sta teg -042(t =344, p
<00D3 A4 0140t =200, p<0.05)°]

J

(Table 7) Overall Model Fit Indices

Recommended

Fit Index cut-off Scores

value from literature
X%/degrees of freedom(df) <2” <3 157"
Ab;‘?ime GFI(Goodness-of-Fit Index) =090, =0.80° 0.86'
i : : :
Measures | RMR(Root Mean Square Residual) <0.05", <0.08" 0.045"
RMSEA(Root Mean Square Error of Approximation) <0.05" 0.042"
Incremental | NEFI(Normed Fit Index) >0.90" 0.96™
Fit NNFI(Non-Normed Fit Index) >0.90" 0.98™
Measures | cFy(Comparative Fit Index) >0.90" 098"
Parsimonious | AGFI(Adjusted Goodness-of-Fit-Index) >090", >0.80" 0.83"

Fit PGFI(Parsimonious Goodness-of-Fit-Index)

The higher, the better | 0.72

Measures | pNFY(Parsimonious Normed Fit Index)

The higher, the better | 0.84

Acceptability : “acceptable, ‘marginal.
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Decision-Making
Attribute of BigData
Volume )
— 0.15*(|t|=1.89) isualizati
L N
________ 0.12=*=*(|t|=2.30)
/’/-—Varietyn- .
K\\__Q{_Q__,> \3742***(lt|=3.44) Ax2=6.34
L U-I‘-IS!IUCUJIE—-d\ .. Situation isa§tf:r Respo.nse
Variety K‘\-(U"i),_ ------ 0.01(|tI=0.05) ——= Aw?srzr;ess (?t] Z ‘;*1*1*) Dea?g);l-)h'&a)kmg
0.14+*(|t}=2.00)
2
0.37***(|t|=3.94)
X Real-Time
Velocity 0,15%*x(1t}=3.11)
. 0.19+++ (It|=2.72) *a=0.10 [t>1.64
Complexity *%*a=0,05 [t|>1.96
exa=0.01 [t2.58
(co)
(Figure 2) LISREL Structural Model Estimation Results
S et A RS ROH o] He 2§ Low X2 ¢ W FA) g
oz et By $AMCR /MW 2Edl de AoR wusi
ofstAgt 7hd2 7)1Ztekt SETF M= [46]. o] & S5t & AGlA = AZeks Y
AAIZHS 037(1t =394, p<0.1)& F2]5H Hoz Joago] & 253 v I1FS T
Uelska, B34 B44 0150t =311, p wote] 2dg v gig 7S AFskah
<0.D¥ FFA 019t =272, p<0.05) = & 1 A, A2 231, v4, vo, vo)oll t
Fofold gloz tehgrh mebd B AT @ YR 372A Yl sk 603
= ML) BB I HI D= ALl < Al9lakaL, “1.25 < A|7st s atgo] v
BE AR 7MAE AEstnh 5N =114) < 3507, “4.00 < A12+3} =zt
=4, “FEAY Adds e A% o] =2 IF(N=146) < 500”2 &AL
& AAY e AnEAE BAY A, AR AF4T Aduls 25
0.64(tl =811, p<00DZE Fel3 s 1 OAMAA” 7F A5 B33} SHAeF B3] X2
A= Ao E YELT zpol= 6.34(AX% =6.34, AlZtsl A8 2 1w
QA “AZehe) 2RI R BAE A HighX= 131365, A28 48 4L 15 Low X2
fr Y3} S7HAIeF B3] X2 Aol 7} 3.84(#} =1307.32) % 2HEIHAX2=634)7F A= A
FEIL 19 A% QAR 2 A2 oR wARAG. AR Ase g
Zh-go] 2 159 High X? gholl A Al12bs} 24 <Table 8>3} zrt},
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(Table 8) Summary Results of the Structural Model

Path Description coeligtc}ilent t-Value| Results
H-1-1| Accumulation — Situation awareness| 0.15 1.89 Supported
H-1-2| Expandability — Situation awareness| 0.12 2.30 Supported
H-1-3| Variety — Situation awareness 0.14 2.00 suplzzltﬂte q
Attribute of Big Data | H-1-4 | Unstructured — Situation awareness | -0.42 344 Not
— Situation awareness supported
H-1-5| Flexibility — Situation awareness 0.01 0.05 supported
H-1-6| Real-time — Situation awareness 0.37 394 | Supported
H-1-7| Analytical — Situation awareness 0.15 311 Supported
H-1-8| Combination — Situation awareness 0.19 272 | Supported
Sitqation awareness= Situation awareness — )
%Zi:fornf{l\ilsaﬁisge H2 Disaster Response Decision-Making 064 811 Supported
Visualize a High-Interaction
. 2
%:iifg;i;ﬁea : = éisuallijelgéﬁow{nteracﬁon A = 634 Supported
X2 = 1307.32
5. 4 = E7F 7 £478 e 2
Hdlolg o] “gFE(Volume)'7F 7HA= &
Agtel wE FEE 24E dEsEn,  AoRE SrAAS ‘9l 25 B
Qolo] versl ol wet o g B By HoR fel A3 g wlrh Ade 3
Fo] WA e Hola k. mEbA A R eR wAshs Ao] ofd o]
At gk Aol 919 AFel i AVE 0@ et vAE 99k §
W= A3l Alo] H g3l w2 ARl AL A ARl FE3E ddEolr] vl A
N&F QeAA THE AT GA4ARe A ol BaF el 94 ARty od
95 ok B ATlAE Balol vehd A B9 F4 - pAEe] whsold ol o
HoE7t e Syl Avwe wgx  olEE $8% oz wudd
BRANS BT A5T NSBEY A7 Ade AR BRI AANE B
ol ol @ Je WALA 2m A%E A UUD ARE g98<le] Aoz wy
oArEA szl 1ol AlZEkt ojwd o gholl whebA A, Adde] farldo] Bh
s FHPslEAS AFHor dATsgloe stal Sl uiFe] HelHE FasAwt 1
v 1 A vey 2 o]9lo] 5§ 7]go] HAEIIL Q& ©|olE]
A7), Aol o] oIS mx= HlY o) T AARE AEA APEE 9F HolEH R
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