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ABSTRACT

Coastline changes evolution of different intensities at all times under the influence of natural and
anthropogenic effects. In this paper, we extracted the coastline of the Tumen River estuary from 1985
to 2020 using the digitizing method, verified the accuracy using the visual interpretation results, and
analyzed the changes of the coastline of the Tumen River estuary through the area method and the
baseline method. The results showed that the coastline showed an erosion trend during 35 years, with
an average erosion rate of 0.05 mj/year, an average erosion distance of 3.06 m, and an erosion area

of 19.25 ha. Among the human activities that retarded the erosion of the coastline, these activities had

First author : Zhao, Yuwei, College of Geography and Ocean Science, Yanbian University, Graduate student, Yanji 133002,
China,
Tel : +86-178-3306-8575, E-mail : zhaoyvwei_ybu@163.com
Corresponding author : Xu, Zhen, College of Geography and Ocean Science, Yanbian University, Associate Professor,
Yanji 133002, China,
Tel : +86-158-4433-2323, E-mail : xuzhen@ybu.edu.cn
Received : 17 May, 2024. Revised : 21 June, 2024. Accepted : 10 June, 2024

.57 -



58 Zhao,Yuwei - Zhao,Shuging -

Xu, Zhen - °]5

a long-term impact on the natural morphology of the coastline.

Key Words: Tumen River Estuary; Coastline; DSAS; Tidal Correction; Digitizing
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Figure 1. Study area
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Table 1. Shoreline type definitions and interpretation criteria

Type

Standard

Image samples

Bedrock |and distinct contours,

The bedrock shoreline consists of rocks with a curvilinear shape
with low spectral reflectance and a
predominantly gray color in remotely sensed imagery.

Sandy

the image.

Sandy shoreline located in an open bay in front of a bedrock
headland with a relatively straight shoreline formed by the
long-term action of waves. It appears as a light white color on

Natural

Silt coasts are coasts rich in sediment that have been formed by
Silty sediment deposits over a long period of time by tides, runoff, and
other dynamics. The color shows darker on the image.

Estuary

The estuary coastline is generally located at the mouth of the sea.
The river suddenly widens. The line connecting the two banks| [
with a river width greater than 100 meters is the estuary coastline.

Artificial

Artificial coastline is entirely composed of human activities. The
outer boundary of an artificial building represents the position of| [
the artificial coastline extracted from the image.
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1990, 1995, 2001, 2004, 2009, 2010, 2015 2 20204
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Table 2. Uncertainty in extracting coastlines from Landsat data

Measurement Uncertainty (m) 1985 1990 1995 2001 2004 2009 2015 2020
Georeferencing error (Eg) 7.43 6.54 5.55 4.72 5.62 5.03 5.89 5.75
Pixel error (Ep) 30 30 30 30 30 30 30 30
Tidal range Error (Et) 0.01 0.01 0.04 0.05 0.07 0.04 0.05 0.04
Extraction error (Ex) 2092 2092 2092 2092 2092 2092 2092 2092
Total shoreline uncertainty (Ut) 3732 37.15 3699 3688 37.00 3692 3705 37.02
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Table 4. Summary of shoreline length on both sides of the study area (km)
North South
Bedrock  Sandy  Estuary  Total Bedrock Sandy Muddy Estuary Artificial Total
1985 2545 31.04 0.13 56.63 4435  28.88 3.96 0.00 4.94 82.13
1990 25.32 31.15 0.21 56.69 4440  29.09 391 0.00 5.02 82.42
1995 25.30 31.08 0.15 56.53 4446 2892 3.62 0.16 5.47 82.63
2001 25.20 3151 0.16 56.88 4520  29.38 3.33 0.00 6.13 84.04
2004 2432 3237 0.18 56.88 4511  29.28 3.20 0.20 6.21 84.00
2009 24.13 32.62 0.40 57.15 4486  27.39 3.09 0.00 7.76 83.10
2015 23.89 32.67 0.12 56.68 44.13  26.77 3.04 0.13 7.78 81.85
2020 23.87 32.85 0.16 56.88 4378  26.84 2.64 0.00 8.27 81.53
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Table 5. Average NSM and average EPR results of the coastline every five years from 1985 to 2020

Erosion Accretion Overall
Average  Average Average  Average Average Average
% of % of

NSM EPR Transects NSM EPR Transects NSM EPR

(m)  (mjyear) (m)  (mfyear) (m)  (mjyear)
1985-1990 -11.73 -2.23 59.47% 8.87 1.69 40.53% -3.38 -0.64
1990-1995 -6.59 -1.3 25.53% 15.26 3.00 74.47% 9.68 1.91
1995-2001 -17.23 -3.05 63.17% 17.04 3.02 36.83% -4.61 -0.82
2001-2004 -11.56 -3.88 63.07% 8.76 2.94 36.93% -4.06 -1.36
2004-2009 -15.11 -3.00 52.61% 13.09 2.60 47.39% -1.74 -0.35
2009-2015 -11.5 -1.82 37.33% 17.60 2.79 62.67% 6.74 1.07
2015-2020 -12.32 -2.42 69.73% 9.11 1.79 30.27% -5.83 -1.15
1985-2020 -22.58 -0.64 61.32% 27.88 0.84 38.68% -3.06 -0.07

Table 6. Overall performance of NSM and EPR on both sides of the study area from 1985 to 2020

North South
Average  Average Average  Average
NSM EPR E(r%osioofn Ac%re(t)ifon NSM EPR E(foosio(fn Ac%reotifon

(m) (m/year) (m) (m/year)
1985-1990 -3.51 -0.67 59.93% 40.07% -3.29 -0.63 59.15% 40.85%
1990-1995 11.61 2.28 27.68% 72.32% 8.34 1.64 24.03% 75.97%
1995-2001 -7.97 -1.41 64.11% 35.89% -1.88 -0.33 62.52% 37.48%
2001-2004 -3.21 -1.08 56.35% 43.65% -5.04 -1.69 67.87% 32.13%
2004-2009 -11.35 -2.25 65.23% 34.77% 4.93 0.98 43.84% 56.16%
2009-2015 8.57 1.36 34.70% 65.30% 5.46 0.87 39.15% 60.85%
2015-2020 -10.93 -2.15 77.36% 22.64% -2.21 -0.43 64.30% 35.70%
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study area from 1985 to 2020
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