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SUMMARY

I. Title

Development of Ontology based Intelligent Slide Modeling and Urban Climate Disaster Index
II. Purpose & Contents

These days, with the development of information technology, new paradigms have been
created through academical and technological convergence in various areas. The IT
convergence draws much attention as the next generation technology for disaster prevention
and management in the construction and transportation area. Along with global warming,
global climate changes and unusual weather occur around the world, and consequently
disasters become more huge. IT convergence based disaster management service makes it
possible to quickly respond to unexpected disasters in the ubiquitous environment and mitigate
the disasters. Although research on disaster prevention and management has constantly been
conducted, it is relatively slow to develop the technology for disaster prediction and
prevention. For efficient safety and disaster prevention and management in the next
generation IT convergence, it is essential to establish a systematic disaster prevention
technology and a disaster prevention information system.

As weather observation technology develops, natural disasters such as typhoon, earthquake
and heavy snow can be easily monitored as well as basic weather elements such as weather,
temperature, precipitation, wind and air pressure. Advanced IT enables the statistical analysis
of weather information and converged weather service. A variety of studies are being
performed to analyze and utilize weather, temperature, humidity, etc. by using these IT
convergence technology and weather observation technology. Meteorological Administration
develops and provides the weather index to help the daily life of people by using weather
elements. Influence of weather on life, industry and health is calculated by using indexes to
provide weather index service. The weather index services are classified into life weather
index, industry weather index and health weather index according to use. Weather indexes are
correlated to each other as they are calculated by using common weather elements and
advanced weather index service can be provided by analyzing these correlation patterns. The
conventional service shows difference from the actual weather situation around the user as it
is calculated by using weather information measured at the observation points. To improve
this, personalized service can be provided by using context information-based ontology
modeling and reasoning engine.



Users share information in real time through Facebook, Instagram, Twitter, blogs, Internet
communities, etc., and they are provided contents in a variety of fields. In addition, with the
spread of devices based on Internet of Things (IoT) and the development of advanced
technology, information producers have changed from corporations into individuals. Recently,
in order to provide customized services, there has been increasing interest in big data, cloud
computing, and personalization and the government have provided accessibility and
productivity of information by opening so that anyone can use the public data. Accordingly,
various researches for utilizing the public data are being progressed. Korea Meteorological
Administration (KMA) provides the weather index service which analyzes the degree of the
impact that the weather has on people’s lives and industry by analyzing the accumulated
public data. It is measured by region by using the data collected from meteorological
observation points and provides step-by-step measures and warnings along with regional
weather indexes through the Internet and Apps. However, the currently offered weather index
has a problem that does not consider the user’s specific location as region-based services and
it has a shortcoming that does not have a general index to judge the state of the whole
weather index, though offering various uses by dividing into the Life Weather Index, Health
Weather Index, and the Industry Weather Index. Also the weather index based on weather
information is correlated with each other, so it is required to analyze and utilize it.

Il. Research Results

This study proposes ontology-driven intelligent 3D slope modeling for disaster management
service through the convergence of construction and transportation technology and IT. User
profile, environment information, location information, weather index, disaster, statistics and
analysis of disasters, and forest fire disaster index are used to build internal context
information, external context information, and service context information. Ontology-based
context awareness modeling of the landslides and disasters created is constructed, and
relevant rules are generated by inference engine. Based on ontology based context awareness,
environment context information on slope, including landslides, snow, rain, fogs, fire,
explosion, and smoke, is developed into intelligent 3D slope modeling simulation. As a result,
depending on goemorphic characteristics, disaster management service can realistically and
visually be offered to users in 3D virtual reality. In addition, it is possible to experimentally
apply disaster situations virtually through 3D virtual reality, and thereby judge their potential
risk. By addressing the social issues related to disaster prevention and response and judging
the potential risk of disasters, the proposed technique can contribute to improving the safety
of the public and the quality of their life.

This paper intends to propose a mining-based city weather disaster index service according



to potential risk. The proposed method constructs XML files provided by Meteorological
Administration and Open Data Portal in the form of a tree by using the DOM parser and
preprocesses it. Emerging risks are selected among socially important issues by using
disaster-related keywords and early detected by using WebBot. The collected weather indexes
are normalized to construct weather index transactions. FP-Tree for mining is used to
construct the weather index frequent pattern tree and extract correlation sets. Natural
disaster risk, social disaster risk and life safety risk are calculated from the extracted
correlation sets. City weather disaster index is calculated by considering common elements
among potential risks, weather information, disaster information and emerging risk.
Experimental application is tried to develop and verify its logical validity and effectiveness of
city weather disaster index monitoring. Therefore, city weather disaster index service detects,
predicts and analyzes the trend of various risks such as disasters and safety accidents. It is
also used for decision in disaster management in order to determine risks based on natural,
man-made and social disasters and predict future progress and direction of spread. Potential
risk is predicted by using user’s weather index calculated by user’s contexts and divided into
Life Potential Risk, Health Potential Risk, and Industry Potential Risk. Life Potential Risk and
Health potential risks are predicted by using Life weather index and Health weather index
which reflect user context information. Industry Potential Risk is predicted by using user’s
Industry weather index calculated by using the mining based correlation and relationship of
index.

IV. Expected Contribution

e The ontology-based context awareness was applied to intelligent 3D slope modeling
simulation development. The natural phenomena of disasters were simulated in 3D virtual
reality with the use of 3D computer graphics. The environment context information on slope,
including landslides, snow, rain, fogs, explosion and smoke, and disaster context according to
users’ context information were simulated in 3D virtual reality. Also, it was possible to judge
the potential risk of disasters according to users’ exposure to risk. By addressing the social
issues related to disaster prevention and response and judging the potential risk of disasters,
the proposed technique can quickly respond to disasters and contribute to improving the
safety of the public and the quality of their life.

e The city weather disaster index service visualizes risks associated with city weather disasters
and provides action guides for the current and predicted situations in order to ensure
preventive response. It can be applied to disaster management to predict disasters and provide
disaster information to the relevant regions and users by using Public Safety LTE.

e [t is expected that the developed method will contribute to the study for prediction of the



result of political or economic events by using Web media such as news. It can be applied to
the detection and risk determination of negative public opinion for a nation or company and
detection of social, negative public opinion related to policy, disease and crime. It can detect
and predict risk factors. It can also be used for customer management, marketing,
decision-making support and crisis management by applying social Big Data to atypical Web
logs.

e The city weather disaster index service according to potential risks pre-detects the
formation of a risk to the user and provides action guides of National Disaster Information
Center in order to ensure proactive response by prediction in case of an occurring or severe
disaster. It also detects emerging risks, predicts potential risks and visualizes the results of risk
trend analysis to ensure preventive response to the current and predicted situations.

V. Keyword

urban damage, landslide modeling, disaster prevention, disaster index, climate
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o,

_13_



] o
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Fabsl e A A G A A8 Ades BRE A AGE BE B4

4, 7k Tl Fste AQdZeR ety TAStE AHE dEbd. 1 Ad2 3
A, &, 1T, BFLd T HeFIol Aote R ol vE YEH. /‘}ﬁx—i A
2 1A, uF, AR, 5§ 7, A 5 =7He] IRk AA vl ek =7F dde] &
A sl ot A E yERd27] &2 HEHolHERE AR Ao gAo] F ol T
& el FAHCRE AL ol7E olHA 2AR AHAF ol AToE A
A FolE BHFo=A v F4k WEFH AYEE dFste Tles NEsta S+
A8 FAol oA Aol =7 @Ak, dibHolA] e Al i WHEE
Aste] A2 el A TSl Eﬂf?} d77F A E L 5{18]

HEolHE o] &3 Rlayz A5 2d 7dl 42 AAd ddre=z AAd 5
wokoll M3tE dod Jem A4 /‘Wlﬂ wopoll A 8= l5{28] HlolHE 3l
HFHe FHE 248t AA, AA, 23 @S dSstaa st AT 22 A

dEl1 A xR A2 Biginsight[13], Social Metrics[14], Recorded Future[15],
DataHive Consulting[16]oll4] &&= 1 <

717872 AES mutdS T =Rl dAkd Al AH Z&ol Thedt 7R
£ ATt e 717 BSAHCN AAe R #7714 volH et A FAARE
olgste] A&, AA, Aol NI A= FF] BEE AFEH =T

71327 Arlae A9E BS5AHY 25, §5, v 59 718 HolHE ol &3k
A @ ¢S #e LMz X2 AT VIEATE 5§55 v 59 7144
HE 38284 E AEste A5E 3o dado]l WYehd(1,9,10]. 7133 o)A
o BENEA T, wG7VEA T, TR, Z1dAS A o AE, dAE tiA
b FAARE AT AANE ZNEA AN AAVEAFE ATSAAT, AA
ol =val AEE= AV AT FEUCH T2 TR o] THe 2]

@) =A AR AL

oA 743 I7kAAE Ael, Ad, s T dHoly £Aeg2 xRl b A4
dol H A= FFE AFE FPJstH AFStar s d

DRI(Disaster Risk Index), MRI(Mortality Risk Index), NDRI(Natural Disaster Risk Index),
RRI(Risk Reduction Index), DDI(Disaster Deficit Index), NDH(Natural Disaster Hotspots),
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EDRI(Earthquake Disaster Risk Index), NHIM(Natural Hazard Index for Megacities),
PVI(The Prevalent Vulnerability Index), NWS(National Weather Service) o] $1-2{3]

DRI= Al Fset 1ol tinlstr] €8] United Nations Development Programme o] A]
3 2%, EM-DAT(Emergency Events Database) A BI0|EE o] &3] Zt=o] A}
W A3 AEE vlusty, AdAG F Vks, S, B, Al 2" AT Y
YEE 24 DRIE 02 7714 8RR TR0 00 /Phe5% Ageigel v,
| 77+ E Aol =55 UERY. DRI Ul Re A= & AdirES
e s st HWIMsA WAsts FaqrRe] AdANE LHEA T FAT A=
TS ARGAs) vlolE o] FAsetal, w7l ke HolE el Apolm Qs A5
of A&3t7] o2 @xlo] 3&16]

-

o

RRI: AdAs|Zat 4 s Zaebesh, shede), Ystebrol, dawols, 5e
2, e}, 207l BEEA A zeAER 7 27l AAA s Aad

=
B ZAT ASY. ADY 2AFL BYSe] 98E FaAE 0 4Fade)
B wE, A9 D AduE, FE 9 $A%Y, A a5 23 99ecde
#7 2 AAAL, ABAA, AT, EX 2 B4 52 guF A5 29 9
s ST Aol AdY BA ARANE 2E ARNE PR 2AYT]

PVIE A HAHolt BHA AHE SHHD 4NN =EFE, ASFA
A by AE, A G RS ol g A4 BRF. ADAN =FHE
L AT 8 EA4RE AT DR, WES uE, GDP ol 9le. ASAAA Hepy
e azmE A%, 1 uE, BRFHY, AGE, B/ 5ol Ug A wge
A7) 4G e A G FE ZH .

DDl thF#E Aol W 7o AR B G ts) Bristel 3. A
A2 zesE AAH 29 Ao YA E 4 o] Y=B
=45 A% DD} 120h 2w A4 o] uls] £2%0] A tehd 21 owg)
NDHE 574 A9 AR, 4k, 44, 5, 7HE S AB=S 24
F.7 TR ARAEEG BAH AR, ADNGER] FHHA
AT A% ol A WHHE, Al =FH AT D A4, 53 A
T 2 Ao AP S TFSHAT AAAe] hF Hpgol we
7k 9819111

oL
S
K

NHME 2 AA 5071 A8 tgos AdAslel o &8 Y28 238 A%,
A7, £F, F5E T8 d¥ado AL H4h 4R, 5 52

23, NHME AdAsl, 8Ad, As1a A, ARG A
NDRIE Atk 3047ke] AedAld st 1009 W Apg-golu
of AR QA3te] ABAEE
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v, &, EF, A, Tk, duak & aEste] $43h Low risk, Medium risk,
High risk, Extreme risk 4@A2 YeRd

. Maplecroftp/] AR Avl2

About Us Products and Services News and Insight Login / Register

Risk Indices 2 Overview L . ol
_ ‘ ‘\2’ 4:?%
Human Rights Due Diligence Political Risk %‘Z’:bo
Commodity Risk Human Rights Risk %
Madern Slavery Environmental Risk
ESG Investment Analysis Economic Risk
Trial access Environmental Risk
Reports, analysis and scorecards + See all risk indices
Sign up for 7 day trial access to 40 risk indices and interactive
see free up-to-date examples of Risk calculators and dashboards v maps compare the risks
Verisk Maplecroft's reports and associated with climate change,
analysis. Advisory Services v environmental issues, and

natural hazards down to 22km2

: Sector Resources ’ worldwide. 198 country
Register scorecards.

o NWSE W5 A9S oo FugBe] Baw 48 APAF, GAF A4 A5
59 N3RS AFF AN AFE AH .‘:%El&’i% A A HE 372
of gEE AEE 0-5BAE gl AFL 0-24AE 25A, 3L =

A, 677 A= FZA, 8107k WA, 110]d2 Hepale] Sk li Tkl 0F-E
1U7HA Y A5 AT

3) § 71% 7 Ade) Auxs

o« AU BAE, AP, Qs Sol BE AT A FARI} hsshEw, 24

Aol ATHOE AF A FE7E Al HksA FAHT YL olel met
ABE AdE dF5T AHE Hassnd e GFT AT QPR Y

o §YrIwe] BHOR Fue| AP FH, ALANAL o] F BEF I AT

M2vh SRS g ANTE A, AW B A Fwe b AsE Ha3

stU=E ¢ PS-LTE (Public Safety-LTE) 714dke] =7}

e
. =
PHEARL TEH 98(11,12,13]
=

J
X

ol
O

e PS-LTE+= %1% HlolH FAILS ol &3] Ad HA dAA 4Fes u3ds F4dol
U 24, &9 59 "HYvHo AEE &8st A ﬂ]g MBI 2E AFsheE =7HA
WelAaEAwel. 7]& LTE 5414 Mobile to Mobile 41, 15%3} 7]%0] F71d
WAoo w FY, 4, B 5o ustd dEo] 7ted

1) Maplecroft, www.maplecroft.com/.
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sto] B35t A, S AFshe AGAI =" FHo 283 AGA "L FF
A RS Tl AL AFEAAl dEste] Asl, A B A wE A= AT
2 Agkel g A + A={14]

Aol HZskr] ofge AdolA JAe Al F e 2RSS MEs] A% §F
Zle d77F JAAHIL e 25 AI2"HE A4S, Aestz 2R F8HE7E B
7Anl, FEdolA A, Adom YWoial Sl AAERAA AEI vt oA dE =
Aol 2RE FYste] F7F AW E A =3 AddS =X, FAdFdeT), =
< o83t Ad A FSH1]

ko

[oT 7]4¥te] xﬂthra M| 2= Aol tis] AbAd, iw
Z2E830 7530}04 EA ]J%ﬂQI EEAHE Zola ¢f
]

e to W

T AR, 914, GPS, 2ntEE 5 AHE7V|E T AvtE fhpo]xo] By
2 olE TRt gdsiAl Adde MuAE AT A BRAM= F5, FA,
Z4d, AF, 4AE 59 Ad LAAl LTE @271E 53 13 AGEAE Aul=g
ol AEREIH A Ad oA H BAAA U= ARSANA AGEF T A Uets
S FA ez ALY E11-14]

dES A TA A FARY dAFH] FAE A LEHOIY AT &% T
715 AAsHY &&stal & ol= Aoy 2y Fo Ador FA 7|Awe] 3
o] Filol EVHsd Aol spste] AT YA Aol TGS FAst HRAL
< A4 3H15]
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ATERHY 2 WE

D A AulzE A FF3A-E 74
o A A Au|2~E Qs HBE-ZigheX¥ SkyeModule M9 A A&} 7)Ao 7 AR 4, =
TG AH BAE Y] S 3 TA 9 B4, AEA AEAFAREA2EY AHEHE
Aol o3 F+HE BRE VINoE AP AFARE =T
o At AMHI2E S FFAHRE AT =&2]& Ve s ZAgdst
o FEAR ZIRke] AdHe] AHlAE 7]EY AR HolE el #RH o]y, 1gal A

A
o &% dlolg 7t 2 a3H29] 252 wiZfAelA ARGALe] HAFH} A GPR 5l S
BABE F53t3l, HBE-ZigbeX¥ SkyeModule M9& o] 83t 9 F g r el Wi
SHEE FAEHD
o o FFARE & FFAE, A FFAFE, v AR FES R S2A
HE Yupo]2E &&sto] AGgEet /AAR 3l GRS s, o9 A&
A7 AA =g sAY Ubi- Z1gbeX AA ZIke) opfFolln ZUlF oY FRIA, F
B4l A Ao, dloly F44l, SPI 547 Aulze ot boleE I53
o 714IL 7R B 71 %ﬂr% 7le Mde Fall 78RR &&EokE st
s 718H S oA A =Hlo] ARE FE&F F UEE Ut ALV EE
MEste] AGER MBS Al A7EARE AB73A T, Ad71EAF, B
A7) A T2 B/ EX7F A", Ay, B fokol M= 9 AEE e
A7 A T L3N ==l El% §HE ALfHA 5, ATF5AF, AT, <
A, A=, F97be, Ast7|ZdA sz E7E A7 A A4 &5 H
BAA THAFAES A% BERE AT, AAAF, FEAT, AUAAF, 1EER2T)
BATR 2R BA7VEAee IRl A3 ddE BEE AT AS, -

ARNEA S, HEFI AR, 95
o AAVANAFE AR5, A
=9 3TDAE 64, 184l A-F3tH

A5 B

(2 95 B3R
o A WE AdH AHIAE AFEr] A FFBR] BRI Do 9Fe
A A AR AY Fre} &7 HARE F53kaL, o7
BEARE T 7Y 9F FFAHEE 3 FIAAE,
HR=E EHFIH2, 36]
e 3 AEARE I AFAE, A AFAE, AHE 5 ASAR, Ad AEAH R,

_—

¢

1

i
¢

2) K. Chung, "Recent Trends on Convergence and Ubiquitous Computing", Personal and Ubiquitous Computing, Vol. 18, No. 6, pp.
1291-1293, 2014.

) 71744, http://www.kma.go.kr/.

4) H. Jung, K. Chung, "Ontology-Driven Slope Modeling for Disaster Management Service", Cluster Computing, Vol. 18, No. 2, pp.
677-692, 2015.
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BE FHAR 5 DFOE T SN AFYRE DN Do) 9L Fi
AAZ EFRG. A FRYRE A Fe 2 9P webd Slump, Slide,

Flow, Topple, Torrent, Fall2 43
o AlH B3 A3ARE 9H QI YHQoloF
3}, a5 7} Fo @9 F¥F7) & - vl

o Wsiz TAsE, YHadlent $Ro od FE AF, MA® FU, AW
Sy 2 A, B4 2 g, 4T U 3k AR AWY E3E THY

o AN ABARE AAAGH dAAGoR BRAN, AAAGE BE, e, F
B9, A, 2E G U4, B A7, A, SAEL, F5E PR AAAde
AR, B3, EW EAL AEAL, @ BA PR

e A FHHRE AT ANT ARE SWow ANAE AT 424 X
Huol o) AASE AdBY ANAE B 5 gdon gAY ANPRY A
g ks TEE G9RE FE/IROR R AW 4PIEE STt F
AU Ak grloh SRS o BTl BHE eEFHOT BRI

Weather Date Temperature Rainfall Probability Amount of Rainfall Amount of Snowfall

Factor | | ‘ | ‘ ‘ ‘ ‘ ‘

Wind Speed  Duration Magnitude Amount Humidity Wind

Weather Context
Information

Sunny Cloudy Rain Blizzard Fog Rainstorm

Weather ‘ [ ‘ | } ‘

Thunderstorm  Typhoon Rainy Season Storm Snow

Human Disaster

Forest Fire Explosion Collapse Traffic Accident Railroad Accident Dam Collapse

Disaster Context
Information

Typhoon Landslide Torrent Heavy Rain Rock Fall Strong Wind High Seas
| | | | | | |

Natural Disaster
| | | | | !

Heavy Snow  Earthquake Tsunami Flood Cold Wave Volcanic Explosion

5) R. Boutaba, K. Chung, M. Gen, "Recent Trends in Interactive Multimedia Computing for Industry", Cluster Computing, Vol. 17,

No. 3, pp. 723-726, 2014.

6) #5748, ASE, AAYE, o4¥, AL, "FEAA 7] fEA AE MBI A" =884, A1, A7F, pp. 21-29,

2011.
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Transformation Destruction Neutral Stress Increase Frostbite & Melting

Internal Factors ‘ ‘ ‘ ‘

Clay Expansion Crack Progressive Binding Slowdown
Slope Failure Context
Information
Geomorphic Changes Load Increase Unit Weight Increase
External Factors ‘ ‘ | ‘ ‘
Water Increase Earthquake Water Increase
Outdoor Current Location Destination
User Location ‘ ‘
Indoor Location History Starting Location Nation Position Number
Location Context
Information
Fire Station Evacuation Facilities National Disaster Information Center
Public Institution I | |
Hospital Police Station Forest Service Weather center
Landslide Context
Information ‘ ‘ ’ ‘ ‘ ’
Slump Flow Slide Topple Torrent Fall
Infinite slope Finite slope/Swedish method
Slope stability
Information
Infinite slope Finite slope Finite slope/Slice method
Lifestyle
Information
Swimming Ski Camping Trail Mountain Bike Fishing
User Device
PC Smart Phone PDA IPTV Radio
Equipment Context
Information
Transportation
Train Car On Foot Cycle Motorcycle



He FEIAA M¥EE AFstr] fsiMs W AREER 2R 229 R
FRARE MRS 718 AR SkyeModule M9E &-83F AFEAS] A FRFAFEE

ol gu2EE HolHE FAAY AY YA wolEE FEIH29]
oYX ARgRe A ARYRL BRDET 0T FEs] Mulxs

o

o A ARFAR= AREAS] fAI9E AREATE ol st ARe AR Aoy, HA|, A
u, 29, A, 9N, B2, SR, A A, AR A, SHAR 2R A A
% 2

FARE AHEAY T2 HolHE WEhaL, A<}, yol, AW, olF, AAEH,
sEHE 7T

Accommodation Destination Road Trail House
Position Context ‘ ‘ ‘
Information ‘ ‘ ‘
Position Position Indoor Position Qutdoor Starting Position Current Position
Personal Context
Information ‘ ‘ ‘ ‘ ‘
Job Age Sex Name Health Activity

(4) Muz= FFER
o ARGAMNA BtEE AddE MRAE AT &) R - R ZRPERE TNtem
sto] AbgALe] AR R AR Mu2T) AlFEo ok g ARl AFAFERE AY
AR, A BER=2 &5 & AR} A AH=E AT

Alert Area

Normal Watch Warning Current Location

Location Service Context
Information

High Seas Heavy Snow Heavy Rain

Disaster Alert ‘ 1 l

Strong Wind Tsunami Storm Surge Typhoon

7) K. Y. Chung, "Recent Trends on Convergence and Ubiquitous Computing”, Personal and Ubiquitous Computing, Vol. 18, No. 6,
pp. 1291-1293, 2014.

8) K. Chung, R. C. Park, "P2P Cloud Network Services for IoT based Disaster Situations Information", Peer-to-Peer Networking
and Applications, Vol. 9, No. 3, pp. 566-577, 2016.
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Emergency Contacts Evacuation Route Emergency Response Plan

—— Emergency Situation |
Rescue Self—Monitoring GPS
Guideline Context . —
inforiation ——— Disaster Situation I I I |
Reaction Manual Traffic Control Disaster Plan Advisory
— Warning System ‘ ‘ ‘ ‘
Radio Text Message Broadcast DMB

o AQARE= AR AHie A HAAE dEFe AEREA A GHY AF RS
UEt ™ A G Be ARAHoa ERIHIT] AdERE FHe FH/HE Strong Wind,
Heavy Snow, Heavy Rain, High Seas, Storm Surge, typhoon, Tsunarmi BF3 ARA
q2 AR A HAE VIRte R K, FolH, FHO| JTAR FEst] AuH| =g

e A ARE A A YF AN HARE ATIoEN, dA ALEAY] FH AR
£ AT 5 deom, AHEATE A AFE gl wek Fs Al i dnE Al
TH36] FHE AREAe] 9F, WF ZFAEE T SR, AdERl ‘-‘E K
Z (A Au2g AR A2Ee A8 91X AR wel 5 2 Ad 4

2L

m[o

(5) Al ok a4 A g
o ARE Ao E FHUIN WE o] g o] TI Yt AEWS UERIL s
BAZ e A Rl o s WE EAG AWl e A5 Eaka ¥
UAE RS AEel de) mE AbEel BFea s ¥ BF, AEOE TAHY

g AR R 7+ AMHe dRVF "olx YslstAY SeA oA Aol &
° 3} 2 g% Ao uz} Rotational slides<}

E o
o2t
i
rr
PR
]o

9) A. W. Skempton, J. H. Hutchinson, "Stability of Natural Slopes and Embankment Foundations", State-of-the Art
Report, Proc. of 7th International Conference Soil Mech & Fdn Eng, No. 2, pp. 291-335. 1948.

10) S. H. Kim, K. Chung, "3D Simulator for Stability Analysis of Finite Slope causing Plane Activity", Multimedia
Tools Application, Vol. 68, No. 2, pp. 455-463, 2014.
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o AHRol o3 FA A Wiz T WAA KT B AP S wt gFd
Yol A= EFRT ofye} &9 dR/MA xFet B e dFE ATFYoE AL
Sl= WL AMHe] S8 wet A3 e =S JFASte] Add 4 9o Fellenius
Method!D, Bishop’s Methodl2), Janbu’s Methodl® o] A}-&3

e Fellenius Methode= Aol o3 AN A F 71 @ed ALHoE dsdsAHA
of Agsta Ay &Kol 2Est= P9 F= 022 7HAHsHE thadt %

XninH» 70 E En+1

et
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gg tehh, AHe] Wael £AI gL ueiste] Adsn ohe
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e Fellenius Methodol] 2]t QA& A4kalo = ui/M4el fa528 N S H835to o
23 2ol YEhd
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11) W. Fellenius, "Calculation of the Stability of Earth Dams", Second Congress on Large Dams, pp. 445~462, 1986.

12) A. W. Bishop, L. Bjerrum, "The Relevance of the Triaxial Test to the Solution of Stability Problems” Proc. of ASCE
Reserach Conference on Shear Strength of Cohesive Soils, Boulder, pp. 437-501. 1960.

13) N. Janbu, "Slope Stability Computations in Embankment Dam Engineering”, Casagrande Memorial Volume New York: John
Wiley and Sons, pp. 47-86, 1973.

14) D. Nash, M. G. Anderson, K. S. Richards, "A Comparative Review of Limit Equilibrium Methods of Stability Analysis", New
York: John Wiley & Sons. Slope Stability, pp. 11-75, 1987.

15) J. C. Kim, J. W. Baek, E. J. Jung, H. Jung, K. Chung, "Performance Evaluations of User Potential Risk Index for Disaster
Safety", Proc. of the 3th International Conference on Digital Policy & Management 2016, pp. 451-452, 2016.
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Service

Inference Info.

Inference Rule

Location
Information
based
Service

Disaster
Warning

Emergency
Risk

(?Customer hasEmergency ?Emergency)(

(?Disaster Level(?emergency,Lvel5)N(?Locations,Danger)
M ?Alert Area Index(Location,Danger)

-> (?Emergency ?Danger)

Emergency
Warning

(?Customer hasEmergency ?Emergency)(
(?Disaster_Level(?emergency,Lvel3)(?Locations, Warning)
M ?Alert Area Index(Location, Warning)

-> (?Emergency ?Warning)

Disaster
Risk
Location
Information

Seoul,
Landslide

(?Disaster Level((?Landslide.Slump)
(?Customer(Locations,Seoul))

(?Weather Index(Location,Seoul,Careful))N
-> (?GIS ?Seoul Safety)

Gangwon,
Landslide

(?Disaster Level((?Landslide, Slump)
(?Customer(Locations,Gangwon))(

(?Weather Index(Location,Gangwon,Careful))
-> (?GIS ?Gangwon_Safety)

Guideline
Information

Landslide
Measure Alarm

(?Customer has ?Landslide) M

((?Environment hasTime ?Minute.30) M

(?Environment ?hasTime ?Morning))

((?Environment hasTime ?Minute.30) M (?Environment ?hasTime
?Night))

-> (?ActionGuidelineInformation ?MeasureAdvice)

Rain
Alarm

Morning

(?Customer hasRain ?Rain)

(Environment hasTime ?Morring)

-> (?ActionGuidelineInformation ?MorningRainAlam)
(?ActionRecommand hasActionRecommand ?Actionl Disaster)

Night

(?Customer hasRain ?Rain)

(Environment hasTime ?Night)

-> (?ActionGuidelineInformation ?NightRainAlam) M
(?ActionRecommand hasActionRecommand ?Action2_Disaster)

Snow
Alarm

Morning

(?Customer hasSnow ?Snow) N

(Environment hasTime ?Morring)

-> (?ActionGuidelineInformation ?MorningSnowAlam)
(?ActionRecommand hasActionRecommand ?Action3_Disaster)

Night

(?Customer hasSnow ?Snow) NN

(Environment hasTime ?Night)

-> (?ActionGuidelineInformation ?NightSnowAlam) M
(?ActionRecommand hasActionRecommand ?Action4_Disaster)

Fire
Alarm

Morning

(?Customer hasFire ?Fire)

(Environment hasTime ?Morring)

(?Environment Weather hasTemp ?Temp >50)

-> (?ActionGuidelineInformation ?MorningFireAlam) M
(?ActionRecommand hasActionRecommand ?Action7 Disaster)

Night

(?Customer hasFire ?Fire) M

(Environment hasTime ?Night) N

(?Environment Weather hasTemp ?Temp >50)

-> (?ActionGuidelineInformation ?NightFireAlam) N
(?ActionRecommand hasActionRecommand ?Action8 Disaster)

o ARTE] A2 S 22 T

= 1=
2o Q.

Service Inference Info. Inference Rule
(?Customer hasEmergency ?Emergency)()

Slope Emergency | (?Slope_Level(?emergency,Lvel5)N(?Locations,Danger)
Management Slope Risk M ?Alert Area Index(Location,Danger)
Information Warnin -> (?Emergency ?Danger)

based g

Service Emergency | (?Customer hasEmergency ?Emergency)()

Warning (?Slope_Level(?emergency,Lvel3)(?Locations, Warning)
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Guideline
Information

Measure Alarm

M ?Alert Area Index(Location, Warning)
-> (?Emergency ?Warning)
Seoul, (?Slop_Level((?Slop Stability.Infinite Slope)(
Slop (?Customer(Locations,Seoul))
Manageme | (?Weather Index(Location,Seoul,Careful))N
Slope Risk nt > (?GIS ?Seoul_Safety)
Inlggf;t;zin (?Disaster_Level((?Slope Stability, Infinite Slope)
Gangwon, | (?Customer(Locations,Gangwon))(
Slope (?Weather Index(Location,Gangwon,Careful))
-> (?GIS ?Gangwon_Safety)
(?Customer has ?Slope) N
((?Environment hasTime ?Minute.30)
Slope (?Environment ?hasTime ?Morning))

((?Environment hasTime ?Minute.30) N (?Environment ?hasTime
?Night))
-> (?ActionGuidelineInformation ?MeasureAdvice)

Morning

Rain

(?Customer hasRain ?Rain)

(Environment hasTime ?Morring)

-> (?ActionGuidelineInformation ?MorningRainAlam) N
(?ActionRecommand hasActionRecommand ?Actionl_Slope)

Alarm

Night

(?Customer hasRain ?Rain)

(Environment hasTime ?Night)

-> (?ActionGuidelineInformation ?NightRainAlam) M
(?ActionRecommand hasActionRecommand ?Action2_Slope)

Morning

Snow

(?Customer hasSnow ?Snow)

(Environment hasTime ?Morring)

-> (?ActionGuidelineInformation ?MorningSnowAlam)
(?ActionRecommand hasActionRecommand ?Action3_Slope)

Alarm

Night

(?Customer hasSnow ?Snow) N

(Environment hasTime ?Night)

-> (?ActionGuidelineInformation ?NightSnowAlam) M
(?ActionRecommand hasActionRecommand ?Action4_Slope)

Morning

Fire

(?Customer hasFire ?Fire)

(Environment hasTime ?Morring)

(?Environment Weather hasTemp ?Temp >50)

-> (?ActionGuidelineInformation ?MorningFireAlam) N
(?ActionRecommand hasActionRecommand ?Action?7_Slope)

Alarm

Night

(?Customer hasFire ?Fire) M

(Environment hasTime ?Night) N

(?Environment Weather hasTemp ?Temp >50)

-> (?ActionGuidelineInformation ?NightFireAlam) N
(?ActionRecommand hasActionRecommand ?Action8_Slope)

o AT FE2L YT LERA T2

<?xml version="1.0"?>
<IDOCTYPE Ontology [

<IENTITY xsd
<IENTITY xml
<IENTITY rdfs
<IENTITY rdf

"http://www.w3.0rg/2001/XMLSchema#" >
"http://www.w3.org/XML/1998/namespace" >
"http://www.w3.0rg/2000/01/rdf-schema#" >
"http://www.w3.0rg/1999/02/22-rdf-syntax-ns#">]>

<Ontology xmlns="http://www.w3.0rg/2002/07/owl#"
xml:base="http://www.semanticweb.org/jckim/ontologies/2014/1 1 /untitled-ontology-7"
xmlns:rdfs="http://www.w3.0rg/2000/01/rdf-schema#"
xmlns:xsd="http://www.w3.0rg/2001/XMLSchema#"
xmlns:rdf="http://www.w3.0rg/1999/02/22-rdf-syntax-ns#"
xmlns:xml="http://www.w3.org/XML/1998/namespace"
ontologyIRI="http://www.semanticweb.org/jckim/ontologies/2014/11/untitled-ontology-7">

<Prefix name="rdf" IRI="http:/www.w3.0rg/1999/02/22-rdf-syntax-ns#"/>

<Prefix name="rdfs" IRI="http://www.w3.0rg/2000/01/rdf-schema#"/>
<Prefix name="xsd" IRI="http://www.w3.0rg/2001/XMLSchema#"/>
<Prefix name="owl" IRI="http://www.w3.0rg/2002/07/owl#"/>
<Declaration>

<Class  IRI="#Accommodation"/>
</Declaration>
<Declaration>

<Class  IRI="#Activity"/>
</Declaration>
<Declaration>

<Class  IRI="#Advisory"/>
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</Declaration>
<Declaration>
<Class IRI="#Age"/>
</Declaration>
<Declaration>
<Class  IRI="#Alert Area"/>

</SubClassOf>
<SubClassOf>
<Class IRI="#Weather Context Info"/>
<Class  IRI="#External Context Information"/>
</SubClassOf>
<SubClassOf>
<Class  IRI="#Wind"/>
<Class  IRI="#Factor"/>
</SubClassOf>
<SubClassOf>
<Class  IRI="#Wind_Speed"/>
<Class  IRI="#Factor"/>
</SubClassOf>
<SubClassOf>
<Class  IRI="#Finite Slope/Swedish Method"/>
<Class  IRI="#Slope_Stability Info"/>
</SubClassOf>
</Ontology>
<l-- Generated by the OWL API (version 3.5.0) http://owlapi.sourceforge.net -->
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