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ABSTRACT

As a method of predicting the displacement of river levee in advance, Differential Interferometry (D-InSAR) kind of InSAR techniques
was used to identify weak points in the area of the levee collapes near Gumgok Bridge (Somjin River) in Namwon City, which occurred in
the summer of 2020. As a result of analyzing the displacement using five images each in the spring and summer of 2020, the Variation
Index ( V) of area where the collapse occurred was larger than that of the other areas, so the prognostic sysmptoms was detected. If the
levee monitoring system is realized by analyzing the correlations with displacement results and hydrometeorological factors, it will
overcome the existing limitations of system and advance ultra-precise, automated river levee maintenance technology and improve
national disaster management.
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Fig. 1. Seomijin river watershed
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Fig. 2. Spot of levee collapse on Gumgok bridge (Google earth) Fig. 3. Site of levee collapse on Gumgok bridge (2020.08.08.)
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Fig. 4. Precipitation and Water Level (Gumgok-bridge)

2.2 HY -3 0jHLIS
AR QN A 33 U2 Table 13} o] IA| &7, A=, A ELFY, Ti=obd 32 ot nhy] o2 L3ed 4=
St Ay 52 o] tfAY S shte] miAH US| ool AYoEA] &Eal %7 "33 (initial failure mechanisms)$-°fl 59 51



44 + ] Korean Soc Disaster Secur Vol. 14, No. 1, March 2021
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Table 1. Several Types of levee failure (Yoon, 2003)
Mechanism Contents

- Lack of levee height due to flood spills exceeding the planned scale
Overflow - Underestimation of design flood volume or convayance due to outflow of soil ro diftwood

- Overflow due to reduction in section of water flow by brdige decks or abutments and piers

- Excessive flow velocity and turbulence in steep slopes of rivers and sharp bends
Scour - Scouring of the lower part of the levee due to narrowing of the lower width section and long-term river bed

changes

- Piping due to defects in levee materials, lack of standard cross-section area of levee and ground leakage

Body instabili . . . . . .
Y ty - Problems in levee design or construction that cause instability of levee foundation

Destruction by river - Collapse of bridges or collapse of contact surfaces of constructed design of dysenteric materials
structure - Collapse at the beam installation point

2.3. Q39 dut HR| 2=
2.3.1 Sentinel-1

Sentinel-1> -89 i’(European Space Agency)©| AAISH= Corpernicus T2 138 Q4 F A HA| Aot
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2 H|PolH R F 91 BT -8 A9 HEEF7]= 69 o]tH(Seo, 2019). Sentinel- 1 %EH 4\—71‘:}% HlofEl= o 2 -S4
AL, @74 Afsliell w2 715 oS, AAIA Bof -5 thdof -85t Sentinel-1 914 %9/3-2> Corpernicus Open Access

HubDo M @& = o ARGAR A A 7 e stal F 22 55 e/ il ] o%‘ o] mg2jo|] L7} -3

Fig. 5. Example of Sentinel-1 IW-SLC data (TOPS Interferometry Tutorial, ESA)

1) https://scihub.copernicus.eu/dhus
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Fig. 6. Principle of Interferogram (IE Ozer, 2019)

¢ = ¢dem + (bflu,t + ¢(Msp + qj)u,tm + ¢71,07Ise (1)

L Interometry

gb(li,sp = ¢ - ¢(le7rL - ¢flat

2.3.3 H0J&{ 22| 7|2 (Data Processing Workflow)

B Ao M= |1 QS 5517 $I51] Sentinel G4 #2] £21 Sentinel Application Platform(SNAP)& AFE5H3
T} SNAP2 914 /o & bt tlole o] &8, 87| Y A2] 71'5-& 2| ¥ok= APIo[th SNAPCl= 913 E-Foll wht o
2] Toolbox”7} 212 ™, SAR+= S1TBX(Sentinel-1 Toolbox)2} &2+ T2 1588 ARERITE SITBX = FHojut H-8-A7 &
7474 9 Ul(user interface) & 25:0] ARg-o] HelohH o[n] 2|9 |3, QAIX] AWt FA 4, A8 9] 55 5 TRt A
7158 255k Qrk(Lee, 2017).

12 oA E-87F SNAP A=A 2] 172 Fig. 70k Aok =2 317 B8l 9 2|8 WIS F2517] 91 7o) 2= A
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Fig. 7. Work flow implemented in SNAP
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Fig. 9. Coherence statistics (SNAP)

Table 2. Coherence Percentage

Date (spring) 04.09-04.21 (1) 04.21-05.03 (2) 05.03-05.15 (3) 05.15-05.27 (4)
Percentage 50% 49% 53% 61%

Date (summer) 06.20-07.02 (5) 07.02-07.14 (6) 07.14-07.26 (7) 07.26-08.07 (8)
Percentage 44% 41% 48% 40%

3.2 Bi=/d R|4(Variation Index)
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Fig. 11. Average of Variation Index ( 1) around Gumgok-bridge (Summer)
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Fig. 12. Average of Variation Index of the levee(1km) around Gumgok bridge
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