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Abstract

Understanding the status of surface cover in riparian zones is essential for river management and flood disaster prevention. Traditional
survey methods rely on expert interpretation of vegetation through vegetation mapping or indices. However, these methods are limited
by their ability to accurately reflect dynamically changing river environments. Against this backdrop, this study utilized satellite
imagery to apply the Random Forest method to assess the distribution of vegetation in rivers over multiple years, focusing on the Nae-
seong Stream as a case study. Remote sensing data from Sentinel-2 imagery were combined with ground truth data from the Naeseong
Stream surface cover in 2016. The Random Forest machine learning algorithm was used to extract and train 1,000 samples per surface
cover from ten predetermined sampling areas, followed by validation. A sensitivity analysis, annual surface cover analysis, and accuracy
assessment were conducted to evaluate their applicability. The results showed an accuracy of 85.1% based on the validation data.
Sensitivity analysis indicated the highest efficiency in 30 trees, 800 samples, and the downstream river section. Surface cover analysis
accurately reflects the actual river environment. The accuracy analysis identified 14.9% boundary and internal errors, with high
accuracy observed in six categories, excluding scattered and herbaceous vegetation. Although this study focused on a single river,
applying the surface cover classification method to multiple rivers is necessary to obtain more accurate and comprehensive data.
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Fig. 1. Study area (Modified from Lee et a/,, 2023)
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Table 1. Type of land surface cover (Modified from Lee and Kim, 2018)
Type Description
| Open water (OWN) Open water surface mainly in a low flow channel and. minorly floodplain (ponds and wetland) without

vegetation

Bare bar (BAN) Emerged part of riverbed and floodplain covered with sand without vegetation

Disturbed land (BAC) Land of construction work, unpaved roads, temporarily cleared area etc.
Incipient vegetation (BAV) Emerged riverbed and floodplain covered with incipient herbaceous vegetation

Herbal vegetation (VGH)

Emerged riverbed and floodplain covered with herbaceous vegetation

Woody vegetation (VGT)

Emerged riverbed and floodplain covered by shrubs and trees and shrubs

Cropland (HUC)

Dry field cropland area

Q|||

Plantation or pasture (HUP)

Hay field, formerly herbaceous vegetation area
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Table 3. Number and proportion of main, boundary, and internal error

. Misclassification count Boundary error Internal error
Actual cl P 1
ctual classes redicted classes (Ol @i %) %) %)
VGT VGH
108 54.6 45.4
VGH VGT (18.8)
BAN BAV
106 79.2 20.8
BAV BAN (18.5)
VGH BAV
105 933 6.7
BAV VGH (18.3)
VGH OWN 77
97.4 2.6
OWN VGH (13.4)
177
Other classes (30.9) 85.3 14.7
573
Total (100) 81.5 18.5

Internal error

Boundary error

(a) Aerial (b) Expert
photograph (Dec.) classification (Dec.)

(c) VGH-VGT (d) BAN-BAV (e) BAV-VGH (f) OWN-VGH

Fig. 5. Aerial photograph, Expert classification and main error in Gopyeong, Naeseong Stream (2016)
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Fig. 6. Surface cover by year at Naeseong Stream



