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Quick Assessment of the Seismic Stability of Loess
Slopes Based on a Logistic Regression Model
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Abstract: Seismic loess landslides are one of the main geological disasters in the Longxi area. A
method to quickly evaluate seismic stability of loess slopes is necessary for large-scale site selec-
tion and earthquake emergency response in the study region. On the basis of a field survey and
remote sensing interpretation, the slope height H, slope angle a, and estimated intensity value
I, were obtained. Using the logistic regression analysis method, an empirical formula for quickly
evaluating the seismic stability of loess slopes was obtained. Through back-judgment, valida-
tions, and application in real cases, it can be concluded that the formula proposed in this study is
suitable for quickly evaluating the seismic stability of loess slopes in the Longxi area.
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Table 1 The error analysis table of slope height H by field measurement and RS interpretation

Yw H %5 1 2 3 4 6 7 8 9 10 11
L] o] 101 67 92 98 144 110 99 105 71 88
I IR 100 65 88 100 140 110 102 110 75 85
22 MH 1 2 4 2 4 0 3 5 4 3
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Table 2 The error analysis table of slope angle @ by field measurement and RS interpretation

Wl o WS 1 2 3 4 6 7 8 9 10 11
L] 12° 15° 15° 16° 16° 14° 15° 16° 17° 13°
TR SR 11.3° 15° 15.2° 15° 17.6° 13° 15° 15.7° 16° 14°
RELEM 0.7° 0° 0.2° 1° 1.6° 1° 0° 0.3° 1° 1°
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Table 3 The check result table of regression analysis data
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€ 0 Wah 1 /%
Z: 5 [l 9 4 BT ke g R 0 280 16 94.6
Z: 5 B A 5B s R 1 19 302 94.1
ETE A/ Y 94.3
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Table 4 The discriminant results of empirical formula
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Fig.1 The distribution diagram of loess seismic landslides

in Tongwei County
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Table 5 The check result table of loess seismic landslides

in Tongwei county
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