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Large—Scale Slope Stability Analysis Using Climate
Change Scenario (2): Analysis of Application Results
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ABSTRACT

This study aims to assess the slope stability variation of Jeonbuk drainage areas by
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2 Large=Scale Slope Stability Analysis Using Climate Change Scenario (2)* Andlysis of Application Results

RCM model outputs based on AlB climate change scenario and infinite slope stability

model based on the previous research by Choi et al(2013). For a large—scale slope

stability analysis, we developed a GIS—based database regarding topographic, geologic

and forestry parameters and also calculated daily maximum rainfall for the study

period(1971~2100). Then,

we assess slope stability variation of the 20 sub—

catchments of Jeonbuk under the climate change scenario. The results show that the

areal—average value of safety factor was estimated at 1.36(moderately stable) in spite

of annual rainfall increase in the future. In addition, 7 sub—catchments became worse

and 5 sub—catchments became better than the present period(1971~2000) in terms of

safety factor in the future.

KEYWORDS : Climate Change, A1B Scenario, Infinite Slope Stability Model, Large-Scale

Slope Stability Analysis
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4 Large ~Scale Slope Stability Andlysis Using Climate Change Scenario () Andlysis of Application Results
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FIGURE 1. Administrative district of Jeonbuk and sub—catchments for slope stability
assessment
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TABLE 1. List of sub—catchments
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6 Large~Scdle Slope Stability Andlysis Using Climate Change Scenario ('

Analysis of Application Results

Value

. s L9830

Kilometers [ Low -0
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TABLE 2. Soil saturation weight

Type Efficient porosity 8, (cm®/em?) Saturation weight (kg/m?)
Sand 0.417 2160
Loamy sand 0.401 2180
Sandy loam 0.412 2170
Loam 0.434 2150
Silt loam 0.486 2110
Sandy clay loam 0.330 2240
Clay loam 0.309 2260
Silty clay loam 0.432 2150
Sandy clay 0.321 2250
Silty clay 0.423 2160
Clay 0.385 2190

Gamma §
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FIGURE 4. Soil saturation weight of the
sub—catchments (unit: kg/m?)

TABLE 3. Soil cohesion and Internal friction angle of soil types

Type Content g4 (%) Silt (%) Clay(%) Cohesion(kg/m?) Internal Friction Angle( ")
Loamy sand 80 10 10 270 30
Sandy loam 70 15 15 405 28
Loam 40 40 20 740 25
Silt loam 15 70 15 955 27
Clay loam 30 30 40 980 20
Silty clay loam 10 55 35 1145 22

Sand 100 0 0 0 30
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TABLE 4. Classification of root cohesion(unit: kg/m?)

Species Age 190 11~20 21~30 31~40 41~50 51~
Douglas fir 17 34 36 58 108 60
Willows 27 81 84 140 159 157
Populus 26 77 80 134 152 150
Alders 47 140 145 243 276 27

Siver maps 27 81 84 140 159 157
Western hemlock 32 97 100 168 191 188
Huckleberry 19 58 60 100 113 111
Barley 28 83 86 144 163 160
Grass, Forb 13 40 41 69 78 77
Candlenut 7 22 22 37 42 42
Acacia 13 40 41 69 78 77
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FIGURE 10. Daily and yearly rainfall of Jeonbuk for 2011~2100

TABLE 5. Summary of rainfall information for 3 periods of 2011~2100

) Yearly average rainfall
Period y N

Number of rainy days

Daily average rainfall Daily maximum rainfall

(mm) (day) (mm) (mm)
(201 1P~1204o) 1248.6 159.6 77 73.8
(2041P~22070) 1396.4 162.2 8.4 78.4
(2071P~32100) 13592 163.2 8.1 82.0
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FIGURE 11. Analytical result of slope stability
in the year 2100
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FIGURE 12. Areal—average safety factor time series of Jeonbuk for 1971~2100
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FIGURE 14. Stable or unstable
sub—catchments based on the areal—average
safety factor of Jeonbuk

TABLE 6. Relative percentage of slope stability of 20 sub—catchments(Unit: %)

Period PO P1 p2 P3
Sub—catchment (1971~2010) (2011~2040) (2041~2070) (2071~2100)
2018 Namgang—dam —2.88 -2.92 -2.89 -2.90
3001 Yongdam—dam -1.35 -1.39 -1.36 -1.37
3002 Yongdam—dam(downstream) -1.30 -1.36 -1.32 -1.34
3003 Mujunamdaecheon -2.09 -2.12 -2.10 -2.11
3004 Youngdongcheon -2.19 -2.23 -2.20 -2.21
3013 Nonsancheon -3.61 -3.62 -3.61 -3.62
3014 Geumgang(estuary dam) 6.11 6.08 6.10 6.09
3203 Geumgang (west) 3.02 2.99 3.01 3.00
3301 Mangyeonggang -2.15 -2.18 -2.16 -2.18
3302 Dongjingang —4.63 —4.67 —4.64 —4.65
3303 Jiksocheon 3.1 3.07 3.10 3.09
4001 Seomjingang—dam -0.04 -0.09 -0.05 -0.07
4002  Seomijingang—dam(downstream) 3.00 2.96 2.99 2.98
4003 Osucheon -1.36 -1.4 -1.38 -1.39
4004 Sunchang -1.30 -1.35 -1.31 -1.33
4005 Yocheon 0.23 0.19 0.23 0.22
4006 Seomjingoksung 0.44 0.37 0.43 0.42
5002 Hwangryonggang 1.78 1.73 1.76 1.75
5301 Jujincheon 0.04 -0.01 0.03 0.02

5302 Watancheon 1.56 1.52 1.56 1.54
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