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Abstract. There is a need to study the OWL-based application schema to  
ensure interoperable data exchange between ocean-related institutions, and sup-
porting researcher’s intelligent data search. In this study, the RDF vocabularies 
are defined on the basis of the elements derived through element decision study 
for managing scientific data in the field of ocean observation. The application 
schema was verified by using the temperature profile data of CTD data ob-
served in the 'Chukchi' sea selected from the data provided by the National 
Oceanographic Data Center of the US. 
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1 Introduction 

It is necessary to establish ocean observation data as Linked Data so as to make the 
data a model case (Bizer 2009) for connecting structured data on the web and to be 
published. In this study, an OWL-based application schema will be designed and 
verified in order to ensure interoperable data exchange between ocean-related institu-
tions and to support researchers’ intelligent data search. The determined standard 
elements are defined on the basis of the elements derived through element decision 
study for managing scientific data in the field of ocean observation. The higher 21 
elements and the lower 173 elements which are the basis for defining vocabularies are 
found in http://bit.ly/GTuSvi. 

2 Designing Application Schema 

2.1 Class Design 

A vocabulary dictionary is established, which consists of 21 class concepts, 50 object 
attributes and 92 data type attributes for the metadata standard elements in order to 
 



 Designing and Verify

design an application meta
Class design was carried o
used to design the followin
tion, Person”. Each eleme
<Agent>, and is defined w
③. ① is the URI declarati
schema. 

2.2 Designing Object V

<owl:ObjectProperty> and 
object value type attribute. 

Fig. 2. Desi

 
 

ying Application Schema by Applying Standard Element 

adata schema, and to present it at http://bit.ly/uMOxk
out as follows. <owl:Class> and <rdfs:subClassOf> w
ng class. ② and ⑤ define the standard elements “Inst
ent is the lower class of the common higher elem
ith the RDF schema vocabulary, <rdfs:subClassOf>, a
ion for the basic Namespace used in designing RDF OW

 

Fig. 1. Design Agent related class 

Value-Type Attribute 

<rdfs:subPropertyOf> was used to design the follow

 

ign hasAgent related object value type attribute 

111 

kD. 
was 
titu-

ment 
s in 
WL 

wing 



112 S.-T. Kim, L.-K. Kim

① and ⑤ is to define “
to state the producer and 
Each attribute is the lowe
and the higher element 
<rdfs:subPropertyOf>, as s
is stated as the value of obj
so that humans and systems

2.3 Designing Data Val

The following details of de
<owl:DatatypeProperty> an
type attributes correspondin
Each of them is the lower a
fined by using the RDF sc
④ represents the higher att

② and ⑥ applies “rdfs
attribute so as to define reso
a domain. ⑦ uses the owl:
the title attribute appearanc
uses the title attribute, can b

Fig. 3. D

m, and T.-Y. Lee 

“hasCreator, hasPublisher” as an object value type attrib
publisher information of the standard element <Agen

er attribute of the common higher attribute <hasAgen
was specified with the RDF schema vocabula

shown in ③. ④ describes that the ‘producer’ informat
ject value type attribute hasCreator, using <rdfs:comme
s can understand and process the defined attributes. 

lue Type Attribute 

esign show definition of data value type attributes by us
nd <rdfs:subPropertyOf>. ① and ⑤ defines data va
ng to the standard elements “uniformTitle, alternateTit
attribute of the common higher attribute <title>, and is 

chema vocabulary, <rdfs:subPropertyOf>, as shown in 
tribute.  
:domain, rdf:resource” of the RDF schema to represent 
ources that the defined data value type attribute can have
cardinality attribute to define a restriction of the numbe
ces, which means that classes, such as ScientificData t
be stated by using the title attribute only once. 

 

Design Title related data value type attribute 

bute 
nt>. 
nt>,  
ary, 
tion 
ent> 

sing 
alue 
tle”. 
de-
③. 

the 
e as 

er of 
that 



 Designing and Verify

3 Verifying Select

To verify the OWL applica
follows the schema was co
CTD data observed in the
National Oceanographic Da
were collected. 

The shape of the collecte

servation was conducted. ②

is about the project name 
depth of the deployment. ⑤

tion. ⑥ is about latitude a
bottom depth of the sea. ⑧

about recording interval. In
⑩ is about the records. In t
consists of 8774 records. 

Fig. 4

The figure 4 is showing
ingest the data from the NO
simultaneously made a log
generator read the records 
ment which follow the Tur
in ⑥. 

ying Application Schema by Applying Standard Element 

ted Element 

ation schema, the test for creation of RDF document wh
onducted. The test dataset, the temperature profile data
e 'Chukchi' sea selected from the data provided by 
ata Center of the US, were used. All about 10,189 reco

ed data is as below. ① is about the platform at which 

② is about the institute which is chare of data creation. 
which supply the fund for observation. ④ is about 

⑤ is about start datatime and end datatime of the obser
and longitude at which observation was taken. ⑦ is ab
⑧ is about number of records which a dataset has. ⑨

n this example, the observation was taken place per 1 ho
this example, the data were collected per 60 minutes wh

 

4. The example of ocean observation data 

g the procedure of RDF document creation. The craw
OAA web site. It collected the data and build the databa
g file as shown below in ①, ② and ③ process. Insta
from the database as in ④ process and create RDF do

rtle format as in ⑤. It makes a log file also as Crowler

113 

hich 
a of 
the  

ords 

ob-

③ 
the 

rva-
bout 

⑨ is 
our. 
hich 

wler  
ase, 

ance 
ocu-
r as  



114 S.-T. Kim, L.-K. Kim

Fig. 5. T

The following shows an 
tor and an RDF document o
converter provided at 'http:/

m, and T.-Y. Lee 

 

The procedure of RDF Document Creation  

RDF document of 'ttl type' created with the instance cr
of RDF/XML type created by using the RDF verifier an
//www.rdfabout.com/'. 

 

Fig. 6. Design Agent related class 

rea-
nd a 



 Designing and Verifying Application Schema by Applying Standard Element 115 

The above test demonstrated that the RDF document for applying the OWL-based 
application metadata profile designed in this study was successfully created by using 
the data provided by the National Oceanographic Data Center of the US (NODC) as 
input. 

4 Conclusion 

In this study, the OWL-based metadata application schema was designed by using the 
metadata standard element for managing and using ocean observation data. The appli-
cation schema was verified for the data provided by the NODC. The data of the 
NODC actually used was verified. We also proved that the selected metadata element 
and the application schema were actually applicable without modification. When 
NODC's metadata elements were tested and compared with the metadata elements 
selected in this study, all CDT data could be described by these elements like 
'SourceName', 'Project', 'DeployedDepth', 'DataItem', 'TimeInterval', 'BottomDepth', 
'ObservationLocation' etc. And each application schema also described without miss-
ing elements.  

Therefore, derived metadata standard elements for the ocean observation field are 
judged to be full of significance and expected to be utilized for metadata management 
and practical use in the field of ocean observations. The application schema proposed 
in this study will be useful for managing and using metadata involved in ocean  
observation. 
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