Relationship between movement types of shallow landslide and

topographical and geological conditions in Da Nang City, central Vietham

Yamaguchi Akari, Sato Go (Tokyo City Univ.) , Nguyen Van Thang, The Viet Tran (Thuyloi Univ.)

In recent years, the frequensy and magnitude of soil disasters in Vietnam have increased ewing fo exirame weather events associated
with global warming. For instance, fn the seuthwestern region of Da Nang City, cenfral Vietnam, many lancslides were triggered by
heavy rainfall caused by Typhoon Molave in Octeber 2020. Yamaguchi et all. (2025) created a landslide distribution map for the study area
and found fhat the freguency of landslides varied across diffferent geological sefliings. However, understanding only the distribution
characteristies of landslides is msufiicient for elucideting the movement precesses of landslide debris, including flow paths and
deposition areas. Therefore, in this study, the geomerphic interpretation of satellite imagery was conducted with reference to Heo Ma et
al.  (2024). Landslide movement types are classified by distinguishing between he sources of landslides and their deposition areas.
[Furthermors; the relationships between landslide movement types and geological and topographical characteristics are ciscussed.
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Fig.1. Topographical map of the study area. The elevation shading is shown on the map, and
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Surface Model (DSM) from the ese Advanced Land Observing Satellite.
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Fig.4. Distribution of shallow landslides induced by heavy rain in October 2020. Fig.5. Distribution of landslides classified based on movement type.
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Fig.8. Distribution of landslides classified by movement types: (a) Elevation, (b) Slope, (c) Geology. (a-c) were made from a 12.5 m DSM. Map (d) was made from a 1:50,000 geological map.
Topographic analysis was conducted on landslide source areas to clarify topography characteristics associated with each movement type. In this
study, elevation and slope angle shown in Fig 8a  and 8b  were utilized. To examine the relationship between landslide movement types and
iy geological conditions, a comparative analysis was performed using three major geological units—granite, gneiss, and schist—as shown in Figure 8c
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Fig. 2. A) Satellite image before landslide occurrence, captured on March 6, 2019. This map was 1,600

Table 2. Topographic analysis results showing the proportion of landslides by
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Table 1. Typical for identifying landslide movement types — c_ annele . . a"nee_ e erosio . onflow
Movement types of landslide Description Fig. 9. Initial landslide sites using four basic topographical parameters. a) Elevation, b) Slope Based on the results presented in Figure 9 and Tables 2 and 3,Slide-
Slide-flow(Non-channeled) ;‘;ﬁ;ﬁ:ﬂf_]“y“e mass moves without being constrained by valley Table 4. Average landslide area by movement types for each geological unit. flow (non-channeled) landslides were concentrated at elevations of 600—
Siide-flow (Ghanneled) gr:‘e \an|d§lide mass moves while constrained by the valleys. Landslide types Granite Gneiss Schist 1,000 m on slopes of 20-30° , with many sources located on ridges
annels' morphology. - u - ; ) N
Siide-flow (Bed erosion) The landslide mass becomes fluidized and travels downslope Slide-flow (Non-Channeled) 2,310 m? (49.9%) 1,606 m?(592%)  1,841m?(505%)  and middle slopes. Slide-flow (channeled) landslides occurred at 800—
while eroding the slope bed. _ : Slide-flow (Channeled) 4,999 m? (5.8 %) 4317m2(11.0%) 3,264 m? (8.1 %) 1,200 m on slopes of 15-30° , and slide-flow (bed erosion) types at
Side - Fall (Non-flow) No apparent fluidization is observed in the landslide mass. This X . , ) , o N

type primarily to small-scale slides or rockfalls. Slide-flow (Bed erosion) 9,915m? (27%) 11,798 m2(1.8%)  8,102m? (2.4 %) 1,000-1,400 m on slopes of 20-35° , both mostly originating from
Slide/Fall (Non-flow) 1,263 m? (41.6 %) 858m2(27.9%)  758m2(39.0%)  ridges and middle slopes. Slide/fall (non-flow) landslides were
60 . 50 . 0 . concentrated at 600-1,000 m on slopes of 15-25° , with sources on
g 5 | Granite 2 5 Gneiss 2 50 Schist middle and lower slopes. These results indicate that slideflow (non-
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2.0 20 u channeled) landslides tended to occur at lower elevations and middle
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S0 8 g £ slopes compared to other flow-type landslides. In contrast, slide-flow
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L) § 2 22 (chanm.selled) and bed erosion types were ‘more frequent at higher
&0 o g 10 elevations and steep ridge sﬂopes, suggesting dl@vms[l@pe movemem
[N L g, along valley topography. Slide/fall (non-flow) landslides were typically

[ Siidefiow (Non-Channeled) [ Siide—flow (Channelec) [ S'ide-flow (8ed erosior) I Slide/Fall (Non-fiow f.ou.nd on gentler slopes and lower 1.0 middle slope positions, ﬂmP";ﬁng
limited movement and short runout distances or near-source deposition.
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