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Development of Line Density Index for the
Quantification of Oceanic Thermal Fronts
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Abstract

Line density index(LLDI) was developed to quantify a densely isothermal line rate as standard index
in the ocean environment. Theoretical background on the LDI development process restricting index
range 0 to 100 was described. And validation test was done for the LDI application condition that total
line length is not greater than 1/10 of unit area. NOAA SST(Sea Surface Temperature) data were used
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for the experimental application of LDI in the South Sea of Korea. Using GIS, 0.1°C isothermal lines
were linearized as vector data form SST raster data, and unit area were built as polygon data. For
the LDI calculation, spatial overlapping(line in polygon) was implemented. To analyze the effect of
unit area size for the LDI distribution, two cases of unit area size were designed and descriptive
statistics was calculated including performing normality test. The results showed no change of LDI's
essential characteristics such as mean and normality except for the range of value, variance and
standard deviation. Accordingly, it was found that complex structure of thermal front and even
smaller scale of front width than unit area size could influence on the LDI distribution. Also,
correlation analysis performed between LDI and difference of temperature(AT°C), and horizontal
thermal gradient(AT°C/km) on the front was obtained from linear regression model. This obtained
value was compared with the results from previous researches. Newly developed LDI can be used to
compare the thermal front regions changing spatio—temporally in the ocean environment using
absolute index value. It is considered to be significant to analyze the relationship between thermal
front and marine environment or front and marine organisms in a quantitative approach described in
this study.
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TABLE 1. Comparison of LD and LDI with

the change of total line length
within arbitrary unit area (10° m?
Total line length Line Density Line Density
(m) (LD) Index ( LDI )
110~ 110 ~0
110 1+10™ 714
1107 110" 9.09
110 110 1250
110" 1107 20.00
1x10 1107 33.33
2:10 210 37.05
310’ 3%10° 39.64
910’ 910 4838
110" 0.01 50.00
2:10* 0.02 58.86
310" 0.03 65.67
10° 0.1 100.00
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