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Abstract

The purpose of this study is to evaluate the nutritional status of Lake Jinyang using Landsat 8 satellite image band
correlated with chlorophyll-a, which is also related to algae proliferation. We selected 20 Landsat 8 images dating
from 2013 to 2017, taken close to water quality measurement date when the cloud cover was less than 20 %. Based
on the results of the previous studies, analyzing the correlation between chlorophyll-a, and Landsat 8 satellite image
band, we selected near infrared wavelength, band 5 which is closely related to the population of algae. The
nutritional status was classified using the Aizaki trophic state index (TSIm). The results of the regression equation
between band 5 and the observed chlorophyll-a data was used to calculate chlorophyll-a for the image data from
2013 to 2017. The concentration of chlorophyll-a ranged from 3 to 16.1 mg/m’. To illustrate the spatial distribution
of chlorophyll-a within the lake, the chlorophyll-a concentration was divided into five grades. The images on
October 14, 2014 and April 10, 2016 showed relatively high value of chlorophyll-a, while January 18, 2015 and
December 6, 2016 chlorophyll-a value were below 5. The images on October 14, 2014 and April 10, 2016 were
rated as eutrophic status in most areas. The results of simulating water quality for the day when the water quality was
not measured resulted to an approximate value for the Panmun station while the Naedong station needed some
corrections.
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Fig. 1. Jinyang lake and selected algae monitoring stations.
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Table 1. Spectral resolution and spatial resolution of Landsat IodEd 5 alem, A7 o detss As5d 435
8 satellte image ol A JFgH AXEZ ALAAL, £4 B 43
Wavelength Resoluti
Sensors Landsat 8 avelengt esoltion
(um) (m) Table 2. Image capture date and Algae quality measurement
Band 1 0.433-0.453 30 date of Landsat 8 satellite in Jinyang lake
Operational Band 2 0.450-0.515 30 Image Algae quality Image Algae quality
Land Tmager Band 3 0.525-0.600 30 capture date | measurement date | capture date | measurement date
Band 4 0.525-0.600 30 2013.03.27 2013.03.26 2015.11.02 2015.11.02
Band 5 0.630-0.680 30 2013.06.05 2013.06.04 2016.04.10 2016.04.11
Band 6 0.845-0.885 30 2013.10.27 2013.10.28 2016.08.16 2016.08.15
- I Band 7 1.560-1.660 30 2014.05.07 2014.05.07 2016.12.06 2016.12.05
erma
Band 8 2.100-2.300 15 2014.10.14 2014.10.13 2017.01.23 2017.01.23
InfraRed Sensor
Band 9 1.360-1.390 30 2014.12.17 2014.12.15 2017.05.15 2017.05.15
Band 10 10.30-11.30 100 2015.01.18 2015.01.19 2017.11.07 2017.11.06
Band 11 11.50-12.50 100 2015.05.26 2015.05.27
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Table 3. Jinyang lake Algae quality measurement data from
March 2013 to November 2017

et | G densty | T EC ] i densit
date (mg/m’) Naedong date (mg/m”)_Panmun
2013.03.26 7.0 2013.03.26 74
2013.06.04 82 2013.06.04 9.4
2013.10.28 4.1 2013.10.28 8.1
2013.11.11 8.1 2013.11.11 3.7
2014.04.21 3.6 2014.04.21 8.0
2014.05.07 34 2014.05.07 3.1
2014.10.13 5.7 2014.10.13 6.2
2014.12.15 7.8 2014.12.15 4.6
2015.01.19 7.5 2015.01.19 5.5
2015.03.24 6.5 2015.03.24 5.0
2015.05.27 82 2015.05.27 5.8
2015.11.02 3.0 2015.11.02 43
2016.04.11 114 2016.04.11 9.7
2016.05.11 10.1 2016.05.11 124
2016.08.15 9.5 2016.08.15 12.8
2016.12.05 43 2016.12.05 4.5
2017.01.23 7.3 2017.01.23 10.1
2017.03.13 3.8 2017.03.13 3.8
2017.05.15 16.1 2017.05.15 113
2017.11.06 83 2017.11.06 7.3

Table 4. Aizaki trophic state index

TSI Transparency Chl-a Total phosphorus
(m) (mg/m) (mg/m’)
0 48.67 0.10 0.41
10 26.74 0.26 0.91
20 14.69 0.66 2.03
30 8.07 1.64 4.50
40 443 4.10 9.97
50 2.44 10.25 22.13
60 1.34 25.63 49.09
70 0.74 64.07 108.89
80 0.40 160.17 241.56
90 0.22 400.43 535.86
100 0.12 1001.08 1188.74
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3. Results and Discussion
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Table 5. Correlation analysis of Band 5 image by algae quality monitoring stations

Water quality monitoring station Regression

model

R? RMSE RMAE NSE

Panmun, Naedong

Chl-a=0.00102 (Band-5 DN) - 0.286

0.67 2.23 0.52 341
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Fig. 3. Seasonal chl-a distribution from 2013 to 2017.
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Table 6. Comparison of water quality between simulated and measured value

Simulated value Measured value
Station Station
Image capture date Algae quality measurement date
Panmun Neadong Panmun Neadong

2018-01-26 5.87 4.29 2018-01-22 6.50 6.40

2018-03-31 8.65 6.55 2018-03-26 7.10 6.70

2018-04-16 13.40 11.33 2018-04-16 11.30 3.50
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