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Abstract — This study is data modeling for the management and utilization of Biofouling information, and aims to
effectively connect port information, marine environment information, ship arrival and departure information, and
biofouling information, and create a data model based on spatial information of the port sea area. The data modeling
was performed by dividing it into three areas: reference information, history information, and core information, and
defining the detailed configuration data objects (entities), attributes, and relationships between objects. We tried to
create a data model with high efficiency and usability by preserving the production information of the research proj-
ect and at the same time enabling continuous management and utilization of Biofouling information. It is expected
that the data modeling of Biofouling information, which was performed for the first time in Korea, will play a role as
a prototype data model for managing and evaluating port environmental hazardousness by Biofouling information.
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Sampling Location Information

Realm * Temperate Northern Atlantic
Province 2 Lusitanean
Ecoregion # South European Atlantic Shelf
Country-city Portugal-Peniche
Site AW-Energy WaveRoller test site
Coordinates 39°2256.64” N, 9°18'58.68” W
Distance to land 0.4 km
Equipment Metallic and plastic test panels
Fouling period 12 months
Depth 5-10m
Temperature 12.9 °C (January)-20.2 °C (August)
Wave height 1.6 m (September)-3.1 m (February)

Biofouling Sample

83.7 mm (at 5 m)

Sample maximum thickness
33.5 kg fresh weight m™2 (at 5 m)

Sample maximum weight

Biofouling Organisms

Group ® Sub-group ® Species ® Common Name ® Max. Size ¢ Max Weight 4
Polychaeta Serpulidae Hydroides sp. Tubeworm
Spirobranchus sp. Christmas tree worms =
Bryozoa Gymnolaemata Bugula sp. Bryozoan . 37¢
Crustacea Cirripedia Perforatus perforatus Acorn barnacle 221¢ 51¢
Mollusca Bivalvia Anomia ephippium Saddle oyster 59f 0.001
Hiatella arctica Wrinkled rock borer 121¢ 0.05¢
Musculus costulatus Flat striped shell -
Muytilus galloprovincialis ~ Mediterranean mussel 89.6¢ 238¢
2 Ref. [127];® WoRMS, http://www.marinespecies.org; € in mm; ¢ in kg fresh weight m™%; ¢ at 10 m; fat 5m.

Fig. 5. Examples of european database for marine biofouling.
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. ase ©8E8 was d_se . aSe o At HE b_502 * POC(ma/L (Pariculete organic. carbon) W_poc
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- =51 d_Pb *BEY W d_Pb *8EY d_Pp * 2224 BES S_CHL © Salinity(psu) w.sal
© SES ZPTUOERAZPT © BES ZrPTROEEdZPT LS5 Bervecaiaer c2zzu = bCHL « Temporaturelc) witemp
° BEH CuPTH: d_CuPT ° BEM CuPTY wPT ° BEN CuPTH: 4_CwPT SEASWA wal o pH w.ph

Fig. 8. Port and biofouling data model’s ERD.
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Table 2. Atrributes and specifications of biofouling entity
A A F-2H Y579 1. (bf_bio_info)
No. = =% AEFHEE ) 24k 58
1 3IH(PK) scientific_name(PK) VARCHAR NOT NULL
2 2= genus_name VARCHAR NULL
3 =4 spec_name VARCHAR NULL
4 gy o s_name_kor VARCHAR NULL
5 e calss_name VARCHAR NULL
6 A7EA 7 data_resources VARCHAR NOT NULL
7 AgEA A4y ref_desc VARCHAR NULL
8 4 upr ship_name VARCHAR NULL
9 k3 G AW S ship_imo VARCHAR(7) NULL
10 A7 AP AR =} data_creation_date VARCHAR(8) NULL
11 b7 AR data_cooker VARCHAR NULL
12 QEE of - outside_species VARCHAR(1) NULL
13 QHE A /H, =] out_species_region VARCHAR NULL
14 28 Ax harmful_level VARCHAR NULL
15 A A A $] =] act_location VARCHAR NULL
16 g 024 9 A)(FK) port_name(FK) VARCHAR NULL
17 &l ekaf| ©I T (FK) coast name(FK) VARCHAR NOT NULL
18 o]l #] id img_id VARCHAR NULL
19 Eogatkid mov_id VARCHAR NULL
20 H 1 etc_desc VARCHAR NULL
21 =ZA 7] AEW E(FK) uwr_serial(FK) SERIAL NULL
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