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Abstract : Marine oil spill accidents are occurring continuously due to the marine transportation
of the oil. While building a preventive system for oil spill is uttermost necessary, we also need to
have a systematic response system to handle the oil spills that inevitably occur. So far, studies have
focused on the environmentally sensitive resources affected by oil spills. However, there is a need
to conduct research to evaluate the damage to the socially and economically sensitive resources that

make up the life of local residents.
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This study represents the process of building an analytical framework for the assessment of socio-

economic resources affected by marine oil spills. While it is important to provide a scheme for

identification and indexation of socially and economically sensitive resources that is compatible

with Korea’s situations, using existing data for identifying socio-economically sensitive resources

might also be meaningful. However, to allow accurate analysis for better evaluation, we need to

select more applicable data among the various indicators. In this research, we have reviewed many

existing case studies of sensitive resources, studies of the variables that have been used for indexing

sensitive resources, and various factors considered in SIA (Social Impact Assessment). Based on the

findings, we classify socio-economically sensitive resources into marine products acquisition,

population, land usage, administrative area, and cultural heritage and tourist region.

Keywords : Marine pollution, Oil spill, Socio-economic Sensitive Resources, Sensitive Resource

Identification, Sensitive Resources Index
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Table 1. Marine accidents according to vessel type (Unit:
vessel, %)

Oil Tug
tanker | boat

2015 | 741 66 115 65 94 401
2014 | 536 51 111 51 102 221
2013 | 467 29 107 52 78 201
2012 | 539 32 109 45 104 249
2011 | 566 22 118 43 86 297
Total | 2,849 200 560 256 4064 | 1,369

Year | Total | Passenger | Cargo Others

Source: Korea Maritime Safety Tribunal (2016)
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Table 2. Details of each categories on the Marine Pollution
Impact Survey (Related to the Article 59)
Area Survey Items

1. Weather
2. Ocean current - Tidal current

Natural 3. Submarine geology
Environment | 4. Marine Environment(Water quality -
biology - sediment)
5. Marine ecosystem
Living 1. Use of coastal area
. 2. Stability of marine products
Environment

3. Pollution damage of public facilities

1. Population

Socio-economic | 2. Residence
Environment | 3. Industry

4. Fishing sites

Source: Ministry of Government Legislation, http://www.law.go.kr
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Table 3. Human-use resources in ESI map of NOAA

Data element Sub-element

Access
Airport
Artificial reef
Beach

Boat Ramp
Recreation / Access | Diving Site
Ferry
Helipad
Marina
Recreational Fishing
Surfing

Designated Critical habitat

Indian Reservation

Marine Sanctuary

National Park

Nature Conservancy

Park

Special Management Areas
Wildlife Refuge, Preserve, Reserve

Management Areas

Aquaculture Site
Commercial Fishing
Log Storage Sites
Mining

Subsistence

Water Intake

Archaeological Site
Historical Site

Resource Extraction

Cultural Resources

Source: NOAA 2002.
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Table 4. Database structure of socio-economic resources for coastal pollution response

Category Items

Fishing village societies

Fishing ground /

aquaculture Fishing ground and aquaculture

Fisheries cooperative union

Industrial facilities including power plant and water intake facilities
Port

Dock

Moored buoy

Industrial facilities -
Passenger terminal

Fishing port

Shipyard

Socio-economic Waste, oil and toxic substance handling facility

utilization Cultural heritage sites and protected management area
Beach
Coastal park, Recreation area and habitat for migratory birds

Campground

Tour site -
Aquarium

Mooring

Coastal accommodation

Other facilities

Source: Korea Coast Guard 2010.
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Table 5. The case study on the classification of socio-economic sensitive resources in South Korea

lassification of socio- i e o
Sl 1on O soclo-economice Classification criteria Contents
sensitive resource
. . ... | Fishing with fishing rights, fishing port, seed cultivation facili
Use of coastal resources Fishing and water intake activity 1SMg With 1ISAME rghts, Hshing port, utvation fact v,
Inland fish farm, power plant, and other water intake facilities
Use of waterfront area Coastal area recreation activity Beach, coastal park mooring, aquarium
e Facilities for logistic and Container, ferry dock, passenger wharf, petroleum noxious
Port facilities . - . s
flammable object liquid substances handling facilities, moored buoy
Natural resources management | Biological and natural resources .
! g e ! Natural monument habitat

area management area

Source: Kim et al. 2006.

Table 6. Classifications of socio—economic sensitive resources

Large Medium . Research
e . Small classification =
classification classification NOAA | ITOPF | Korea Coast Guard | Kim etal.
Marine product Fishing ° ° ° °
acquisition Aquaculture ° ° ° °
Use of coastal —
TESOUTces Utilization of Mining/salt pond ° o - -
natural resource | Power plant, Industrial facilities o o o o
and generation of related to water intake
. Tourism and recreation ° ° ° °
Tourism resources "
Cultural heritage ° ° ° -
Space usage
Management area ° - ° °
Other space usage -
Agriculture - ° — -
Transportation Port ° o o o

and logistics Coastal accessibility ° - - -
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Figure 2. Example of socio-economic vulnerability assessment

Source: Fattal et al. 2010.
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Table 8. Suggestion scheme for identification and indexation of socio-economic sensitive resources

Parameters Features Calculation
Coastal fishery Village fishery, fish farming region(Unit: km®) Proportion of the fishing area (1~5)
Population Population density(Unit: person/km’) Quintile or normalization (1~5)
Land use land cover classes(Unit: km?) Categorical allocation (1~5)
Management area Fishery resources protection area(Unit: km?) Proportion of the fishery resources protection area (1~5)
Cultural heritage | Registered cultural properties, Basic survey of tourism Normalization of the number of cultural resources
site and tourism | resources of South Korea(Unit: the number of location) within 500m coastal inland area (1~5)
Indicator
| Coastal Fishery || Population ||  Landuse || Management || Cultural heritage
| & Tourism
Dot Land coverclasses [
Fish farming region, Ag).eveloped;::;t' Fisheries resources Cultural properties
village fishery dand protection area and tour site
wetland, barren and
water)
Dimension

| owio || oww || owwo || owio || owiwo |

Sum: 0 to 500
254 i 5 classes (according to quintile)

Integrated Socio-economic
sensitivity index

Figure 3. Flowchart of index calculation process

[ cuturai Heritage & Tourism . Coastal Fishery [ cutturai Heritage & Tourism . Coastal Fishery

[ vanagement M Fopuiation [l Management M Popuiation

variable
[l cossta Fishery
M anouse M anouse Il Fopuiation
ragionc: regionD B Lanuse
[l vanagement

[ cutural Heritage & Tourism
[ cuturai Heritage & Tourism| B coasta Fishery [ cuttural Heritage & Tourism B coastaiFishery

[ Management [ Fopuistion [l Management B Popuiation

B Lanouse B Lancuse

Figure 4. Data visualization of scores of each socio-economic sensitive resources
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