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Vulnerability Assessment for Ocean to Climate Change
Using Spatial Information Based on GIS
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Abstract The vulnerability of ocean should be assessed to establish the climate change
adaptation policy in field of the ocean, which has big effect on human and natural system. In this
study, the criteria for assessing vulnerability of ocean to climate change were employed in terms
of sensitivity, adaptative capacity and exposure. And suitable indicators for the criteria were
selected and spatial data set for the indicators was prepared. In the ocean sector, the data for
indicators were divided into two types, such as the inland and ocean data. The inland data were
extrapolated and integrated to the coordinate of ocean data for the vulnerability assessment to
climate change. As a result, the spatially diverse distribution of vulnerability on the ocean could
be derived from the integration of two types of data. The results showed that southwestern ocean
is much more sensitive than west and east ocean. Also southwestern ocean of exposure ratio of
change is higher than the other part of ocean. On the other hand the adaptative capacity found
that the highest in east ocean. The vulnerability assessment result showed southwestern ocean

is more vulnerable than the other part of ocean.

Keywords : Climate Change, Sensitivity, Adaptative Capacity, Exposure, Assessment Vulnerability,
GIS
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Normalized Value= (X-Xmin)/(Xmax-Xmin) (2)

where

X : Vulnerability Indicator

Xmin : Minimum value of Vulnerability Indicator
Xmax : Maximum value of Vulnerability Indicator
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3 1. Assessment Criteria and Indicators for
Ocean Vulnerability

Criteria Indicator Data term Unit
Water 1961-2008 | C
Temperature
Exposure Salinity 1961-2008 %
Dissolved 1968-2008 | mg/L
Oxygen
Population of n/
the Fishing | 1969-2008 | "¢
household
. Industry
Sensitivity
Fishery Yield 1990-2008 ton
Coastal area 2006 kar
Reliance Ratio B o
of Local Finance 2003-2008 %
Gross Regional
. Domestic
Addptl.VG Product (GRDP) 2003-2007 Won
Capacity
per person
A per capita
number of civil | 2003-2008 | Person
servants
*  Dbsenvation Point
EEZ
Korea Temitorial Sea

1% 2. Observation points of exposure indicators
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2. Coastal Area in Each Region

-
It

Salinity
Dissolved oxygen

<

Spatial data
temperature
Data interpolation

Indicators for ocean
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Ocean surface
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Vulnerability
assessment

<

on administrative
district
Input administrative
data to ocean district
Raster calculate

Districting ocean based

D

<

Indicator for land
(Administrative Unit)

district
Fishery Industry

+ Fishery Yield
+ Yield of Processed
Marine Products
* Industrial Structure

Data of administrative
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19 4. Maps of exposure indicators
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13 5. Maps of adaptative capacity indicators

(c) Reliance ratio of local finance
climate change

1% 6. Spatial distribution of ocean to
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