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Fisheries Management
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Coral reef habitat mapping using

high spatial resolution remote sensing image

1,24
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Coral reefs play significant roles in marine ecosystems. Recently, they have been experiencing
degradation primarily due to global warming. Monitoring the coral reef ecosystem is a crucial part
of rehabilitation and preventing further degradation. The utilization of remote sensing has been
used for that purpose. In this study, we used high spatial resolution multispectral image data from
the QuickBird sensor and in—situ measurements acquired around 2011 to derive a benthic habitat
map around the coral reef ecosystem in Weno Island, Micronesia. However, there is an effect from
the water column that should be eliminated for extracting information from the satellite image. To
perform the water column correction, we employed a band combination approach known as the
depth invariant index (DII) transformation. The combination of the new images generated by the DI
transformation was used for image segmentation. This approach was conducted for applying
object—based image classification. To determine the accuracy of the classification, we separate the
in—situ data into 174 training data (70% of the data) and 75 testing data (30% of the data). From 75
test data, 58 data were correctly classified and 17 data were misclassified. The misclassified data
can be caused by the misinterpretation of the observer when collecting the in—situ data or the in—
situ data is located in the boundary between two different classes. This study was able to produce

classification results with an overall accuracy of 77% and a kappa value of 0.68.
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Implications for Fisheries Management

Doni Nurdiansah'?*", Jong—Kuk Choi'*#, Deuk Jae Hwang', Seon Ju Lee*

"Korea Ocean Satellite Center Research Division, Korea Institute of Ocean Science and Technology, Busan, Republic of Korea
2Major of Ocean Science, University Science and Technology, Daejeon, Republic of Korea
®Research Center for Oceanography, National Research and Innovation Agency, Jakarta, Indonesia
“Cooperative Institute for Satellite Earth System Studies (CISESS)/ Earth System Science Interdisciplinary
Center (ESSIC) University of Maryland, College Park, Maryland, United States

*Corresponding Author: jkchoi@kiost.ac.kr

This research focused on the spatial distribution of mackerel catches within the Exclusive Economic
Zone (EEZ) of South Korea from 2011 to 2019, using satellite—based environmental data and catch
per unit of effort (CPUE) information provided by the government. By examining mackerel fishery
data, including fishing locations, times, and fish weights, we utilized the Habitat Suitability Index
(HSI) as a reliable metric for assessing mackerel habitat suitability. The HSI is well-regarded for its
effectiveness in identifying and predicting fishing grounds. By integrating mackerel catch data with
satellite—derived environmental variables, we calculated the HSI for mackerel within South Korea's
EEZ. Our study identified optimal environmental thresholds: Chlorophyll-a (0.32 to 1.6 mg m™), Sea
Surface Temperature (SST) (14.45 to 26.72°C), Sea Surface Height (SSH) (0.61 to 0.84 m), and
Primary Productivity (PP) (654.94 to 1,731.3 mg C m™ d™"). Based on the HSI analyses, we tried
mapping the potential area of mackerel habitat in monthly bases. These results indicate that our
HSI estimation is a reliable method for predicting mackerel fishing grounds in the South Korean EEZ.
Additionally, this study provides insights into the spatial distribution patterns and environmental
preferences of mackerel in South Korean waters, offering valuable information for enhancing

fisheries management practices.
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