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Abstract: Problem statement: Due to recent advances in the IT industry, the imgewe of ontology
has increased as a tool of knowledge representatiohome or abroad for implementation of
intelligent and personalized service system suchead generation semantic web environment and
ubiquitous computing environment. But, although timportance of wetlands are being recognized,
systematic management is still not enough due wufficiency of financial or professional
management personndlonclusion/Recommendations. Therefore, this study aims to analyze the
information on the wetlands environment which pdag a variety of human comfort, designs wetland
environment context awareness data model by detpdéixical meaning and relationship between
words using ontology techniques for the applicatbrmvetland environment and presents methods for
systematic management of the wetland environment.
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INTRODUCTION change and occurrence in the evaluation of plteahs
that exist in each circumstance. For such reagenss
Wetlands is a wet ground surrounded by riversare defined in part, an awareness of plural sitnati
ponds, swamps and water remains all the time due tihat each item has is, in reality, evaluated oniyabdew
natural environment around and rich in naturalexperts, an the baseline of data is defined difittydoy
resources and it has a variety of benefits sucfioad  national unit or by researcher Natlonal Institutt o
control, slope erosion control, animal habitat gmund ~ Environmental Research Environmental Kit. Therefore
water supplies, water quality improvement, prevandf  context awareness reasoning, where similar service
global warming. As a target of management at @nalti  search is available, is needed in terms of appicatf
level, it will require active conservation actiesi Kwater — service by use of systematically-defined knowledge,
Environmental Kit. even though perfectly matched service to situatiai
Wetlands are treated as a national problem aroundne wants to find is not defined (Choi and ParlQ90
the world but, the management does not have aapeciTo this end, this study defines underlying ontolayy
system compared to interest and importance dugcto | various water elements across the wetlands. Thkis al
of finances and professional managers. Thereforgjesigns wetlands environment situation awareness
effective wetland management system even wittontology models and presents its application mettiod
minimum finances is urgently needed. In addition,efficient management of water environment to make i
systematic method of water quality such as eaclpossible to be convenient and quick in analysishef
Ubiquitous Sensor Network (USN) service domain,wetland environment and be precise in the detecifon
ontology-based context awareness, productionabnormal data and be immediate in the context
management technology development appropriaténéor t awareness even without specialized knowledge.
type of service is required for the developmentU&N As for configuration explains related research@s;
middleware-based services with recent changes én thdesigns situation awareness model by the defindih
trends of next-generation semantic web environment. data analysis on a variety of sensors and itemshfor
A variety of environmental conditions such asrecognition of wetland environment; and then pnese
eutrophication, algal blooms in the wetland forthcoming research directions and comes into a
environment can make a difference in the probghdlit  conclusion.
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obtained from official agencies in the nature otlamd

B S environment. This study uses the former method lwhic
is possibly available to develop ontology with lied
time and personnel, to build ontology model.

Substantiate the reality of the current in the state, characterized Wetland environment anaIyS| s-based ontol ogy
model design:
Configuration of ontology context awareness
Tnteroperability: People. places, objects situation system: Ontology-based context awareness technique

requires clear definition of what the first thirgfirst to
provide information with use of terms that computer
understands. Technical measure which can express

5 N N 1 User, every situation in the real world is required tokeaeal

JSET Phvsical charactenistic . B . . . R . !

St i system ptual situation in the virtual space into information linking

Spatty record the real space and virtual space and, by usingtthis

provide intelligent user-centric services. Basedhis,

Fig. 1: Context-aware structure gene_ral _onftology context — awareness  system
configuration is shown in (Fig. 1).

Related research: Ontology consists of words and Figure 1 is a structure map which is composed of

relationships as formal and explicit specificatiem four kinds of general context information and itds

conceptualize some areas of interest. And wordgew| €/eéments are user's physical conditions, computer
to a specific domain are represented hierarchicaly ~ SYStem, user characteristics interaction hls.torwsT
additionally includes inference rules to extendsthi Indicates that as for ontology design, situationdeto
Thereby web-based knowledge processing, knowledgghould be established l?ased on interoperabilitgubf
sharing between applications and the reuse is lgessi €/€Ments such as users’ status and physical sita.,
(Mahesh, 1996) and it gives us the infrastructuie oS€NSOr, overall computer, user, specific interadtistory.
information sharing to allow us systematic sharaig
information (Park and Rarn, 2004). Wetlands environmental data analysis. What should
Ontology-based search system has advantages: lie preceded prior to the ontology modeling is to
can alleviate user’s repeated searches as a Iiigralrc analyze various data of wetland environment and
search; it is easy to retrieve various informationthe ~ classify the relationship between terms. Thereafter
status of wetlands which is the top-level domaitthis ~ ontology model is to be designed as to more than 60
study through definition of relationship betweemts  items of investigation items related to the curneater
and associated search. An ontology that makes @guality and a variety of situations of wetlands.
hierarchical classification of words on a spec#fibject This study presents context awareness ontology
can be utilized in various fields and can be predicdis model for eutrophication and algae which heavily
a basis for ontology modeling in varied environnaént influences the wetland water quality with more ti&n
field in the upcoming years. Ontology is currently water quality standards and collectible data from
under development in many areas and automatedhseargutomated water quality monitoring, that is, auttiena
support for user needs has been studied by usingpntinuous measurement of water pollution monirin
relationship between upper classes (Srinivagaal., in the river or lakes. Each test item mentioned has
2006; Ranganathan and Campbell, 2003). Suckhown a correlation between items and the reldtipns
ontology establishment methods are: (a) use otiegis between the terms has a direct impact on the upper
thesaurus or dictionaries (Limet al., 2003) (b) domain of this study: eutrophication, predictiontiagl
extension of base ontology by using distribution ofcurrents, algal blooms, sewage flows, which mayaact
words obtained as a result of text analysis (ktnal., @ combination. First, prediction of tidal curreritas
2004). In context awareness computing, model idour steps separately: watch, alarm, hypertrephied,
required to access, mange and express situationkifting based on Chlorophyll-a concentration and
information. In such context awareness model, the&yanobacterial cells. The criteria of eutrophicatio
former method, ontology-based approach can buid thincludes T-P, T-N, chlorophyll a and transparenidye
knowledge base which can be immediately availableriteria of eutrophication depends on nation, lakel
without any extra work as public data such as legafesearcher, ontologization of the criteria  of
standards and already publicized items are easilgutrophication to uniform numerical value is an
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essential part for situation awareness service. @gno of “include” which forms inclusion relation for dac

various criteria of wetland environment, this studyproperty of location.

refers to credible and authorized reference maseioa Figure 3 is a simplified event situation of wetlan

situational information such as algae alert andenvironment and has higher class such as senatus st

eutrophication and focuses on the situation ofseason and region. Each higher class should bet@able

eutrophication since the effects of eutrophicatase  consider expansion and express complex and

general and widespread. fragmented key map on schema implementation for an
Figure 2 shows positions of water quality optimized management of wetland environment

monitoring network and current status of senscemas  through reference or inheritance for ontology

at the Water Purity Control Office. characteristics. As for such complex ontology, ¢t
Each sensor of Water Quality Monitoring Network diagram edit methods have constraints, Class tree

has different type of sensor at each location, Bgrh  should be designed to regulate the level of infdiona

is modeled into instances under position clasanlf

properties that belongs to the criteria betweeraalg Wetlands environmental ontology model design:

phenomenon and eutrophication are compared t@omprehensively, information on the properties and

sensors that automatic monitoring device has, tdites conditions mentioned in this study should be dteati

is not constant. and, as shown in (Fig. 3) the type of sensors betwe
For example, as shown in (Fig. 2), Noryangjinclasses, that is, measurement data for each item,

must determine eutrophication through multiple measurement location and the situations that caoroc

situations by two sensors: T-P and T-N. As thelistex should be represented on the ontology model streictu

two evaluation criteria like single evaluation andand models shown in (Fig. 4) are designed.

multiple evaluation, Noryangjin is not an impossibl The arrows represent the relationship between

area to assess eutrophication unlikely as in Jaamgll classes and the relevance of each plural item are

Gumgang although accuracy may be problematic. Ifjrouped as a large circle.

properties that belong to each situation and dédimiof

the relationship and its association are desighexligh

modeling, it is possible to determine whether sitwe ) P g 00 - %1 oy 72 on [ | fou 20 | {4

are recognizable and judge depending on conditions. - — = :
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Basic ontology: This defines a direct relationship with 5 .
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data by building key map for the connection and
extension of relationship between information and
conceptual framework based on investigated datat,Fi -,
the most upper domain is defined as wetland |,

environment and dictionary definition of terminoleg 12| sovere e
which has a lack of public awareness should bengive 2 ]mesin
In addition, properties that have a big impact on =
seasonal or geographical location and the overall | ;| e
situation of the wetland environment together with 1| o
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data collection of each and every situation viasees Bl
are put into sub-category and instances suitalvl¢hto
characteristics of each class are set and grouped. L
When building ontology in situation awareness -
computing as a model for accessing, managing and z —
expressing situational information, a designer [,
determines a small number of nodes in the highlleve |z
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and based on this, builds and extends ontologyg¢hwhi A ojojwjofojnje ey afsjsjnjrijnjrjijrsje !
is called basic ontology as shown in (Fig. 3).

In (Fig. 3), each instance of sensor class isiplylt  Fig. 2: Water-quality automatic measurement
included in each property of location class sep#yat monitoring location and Measurement sensors
sensor’s instance in modeling explicit domain ooggl in Korea
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Fig. 3: Wetland environment base ontology
Table 1: Verb ontology signification relationships situational reasoning in the event of certain
Classification Signification relationships circumstances. The key words that configure wetland
Verb ontology Compare, search, warn, measurement,  anyjronment situation awareness ontology modebate

detection, occurrence, increase, decrease

like (Table 1) in the below based on the criterfa o
. eutrophication.
The best upper class and sub classes like sensor, As the sensors of Water Quality Automatic

l(fl)ggggg’inséittg:’si%?gsns&e; zﬁtc)\?v?]dine(alfih cz‘)fsuch Monitoring Network have different reserve items on
9. ). gach location, “include” is set in the locationssla

Each property in the sub-class modeling uses erb Fi 4 tes two | dl
ontology key words such as “include”, “compare”, lgure 4 separates two layers(upper and lowes) as

“measure”, “exceed” to describe the relationshiween conceptualized ontology and context-awarenesscgervi
property, deduce a situation when a certain sinati €0 b€ provided by making a modeling of low-level
occurs and provides already formulated engineering€nsor information into ontology-based informatzom

measures suitable for step-by-step situationairalaf ~ converting it into upper-level information of the
eutrophication or situation step. situation. As mentioned the sensor locations shown

(Fig. 2) are put on location class of (Fig. 4) ahds
Context inference through verbal ontology: As a been modeled to determine abnormalities of  the
representation of domain ontology, verbal ontologydata and locations based on legal standardshin t
makes a modeling of verbal words into a stratifiedevent of situation search compared to the dedah
structure and is able to deduce an appropriatéceeby ~ Sensor receives shown in (Fig. 4).

345



J. Computer <ci., 8 (3): 342-347, 2012

@

Sensor

Location

3 iy

Data Sensing

-
/
|’r
emperature
meter
That or What
not 405 Sensor »

A regular
happen
location

G oo

Standard

Legal 5

That or
What not
205
Location

/

7

HIGHLEVEL

\\ LOWLEVEL

Tidal
current
Situation

Eutroph
ication

\
Measurement [

Level Situation Countermeasure
Implementation Warning

] — [ Level situation alert

(S

Fig. 4: Context-aware ontology model

In addition, as for chronic occurrent region clagsch
was one of the unmentioned contents, regional imtat
of frequently occurring specific situation at edeke
and river is put on the subclass in the locati@sgland
represented as “include” relationship to improve th

reliability of such researches and to make wetland

environment situation awareness more accurate.

Context awareness ontology model application:

standard after reviewing the standard value ofveeie
items by using the relationship between words ¢iaah

item has. Table 2 shows the relationship between th

data sensed. If eutrophication is usually reachd,
increases USGS Science for

indicators of eutrophication and the variation of
numerical value of related items according to the
impact of eutrophication can increase the efficjeot

environmental management and accuracy of context

awareness.

Factual data required for modeling is statisticall
built in conjunction with distributed data on thelwor

with data cooperation supported by Water Pure ©bntr
Office mentioned above or authoritative agencies.
Various wetland environment items are defined lghea Ontology-based DB table allows you to search
word, abnomalties of a specific water quality can b information of water pollution possibly to occur Hye
monitored and searched when data exceeds legiglationship between terms as quicklypassible.

Table 2: Sensor data correlation

Sensor correlation

Water temperature increase
Water temperature increase

a changing worldcoD increase

Environmental Kit. Eutrophication assessment byr fou TDS increase
346

DO decrease
PH decrease
BOD increase
DO decrease
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Depending on the expansive needs of increasinglgnvironment related data and data search of dextjon
automated, intelligent and sensor-driven contextmeaning and information.

awareness services, awareness of two situatiotisein For the future intelligent data retrieval and
management of overall wetland information is enoughdetection approach, more diverse subclass and
to prove the effectiveness. In other words, atithe of  relationship must be defined based on related water
detection of specific abnormal sensed data, highlyjuality data collection from the Institute of Publi
associated situations to the item from sensor etass Health and Environment. Further, by applying the
should be recognized, the comparison between sgasqroposed ontology model, in addition to informatimin
flow velocity, frequently-occurred region should be eutrophication and algae phenomenon and alarm
made to show the measurement of the possibiliticltwa sending, more comprehensive management of wetland
and alert level should be provided by recognizing t environment and continuous research on the methiods
situation in wetland environments and preventivehow to build and expand applicable to various domai
measures should be taken at the same time of metect will improve the completeness of system design of
of abnormal data and presented to users. In additio wetland environment context awareness.

ontology model as above standardizes various

representation such as symbols and water termiiesog ACKNOWLEDGMENT
to obtain integrated data, it can be used as immtigdor ) . )
the wetland environment. This research was financially supported by the

The established ontology can rely on otherMinistry of Education, Science Technology (MEST)
ontologies, thesaurus, dictionaries and be expande@nd National Research Foundation of Korea (NRF)
The utilization of various terms defined in thestixig ~ through the Human Resource Training Project for
wetland can reduce cost, time and efforts t on thétegional Innovation.
expansion of ontology.
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