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Using Logistic Regreseon Analysis for Landslide
Hazard Zonation in Sephidargoleh Area

Khamehchiyan M.; Abdolmalekei P.; Rakei B.
ABSTRACT

Landslides in the hilly terrain of Sefidargoleh area in Semnan province cause many damages to
residential area, roads, ...every year. To address this problem, a statistical method called multiple logistic
regression has been used to create a landslide hazard map for study area. Data included digitized geoiogy,
slope, aspect, DEM, landuse, precipitation and buffer of faults manipulated using SPANS in GIS
environment. Logistic regression relates predictor variables to the occurrence or nonoccurrence of
landslides within geographic cells. These information was used to produce a map showing the probability
of future landslides. Results indicated that slope and litology are the most important variable for
estimating landslides. Precipitation and buffer of faults were excluded from the final analysis because
these variables did not add the predictive power of the logistic regression.

KEYWORDS

Landslide, Zonation, Logistic Regression, Geographic Information System (GIS).
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Variabies in the Equation

95 0% C.1.for EXP(B)
5] 5.E. Wald df Sig. Exp(B) Lower Unppar

Siep  SLOPE 246 011 472541 1 .000 1.278 1.250 1307
1 Constant -3328 151 | 486124 1 .0na 0386

Sep  SLOPE 225 011 386.521 1 000 1.252 1.224 1.280

2 LUX10 2359 184 | 164163 1L 000 10.579 7.282 15159
Constant -4098 193 | 429301 1 000 o7

Sfep  ASPXS0 -3.207 475 45543 1 000 040 016 103

SLOPE 168 011 225543 1 000 1.184 1.159 1211

LUxio 2169 185 | 121.840 1 000 8.746 5951 12.854
Constant -28326 218 171.911 1 {06 .059

Step  ASPX20 1162 368 9.871 1 002 3.198 1.554 6579

20 ASPXI0 -2975 502 35171 1 000 .051 019 136

DEM 001 000 15274 1 000 1.001 1.001 1.002

LiK11_0 1.834 301 37.053 1 000 5.258 3467 11.295

120 -9.323 18.556 252 1 B15 .000 000 | 5BE+11

LIX16_0 1.854 540 11.791 1 001 6.386 2216 18.403

LIX17_0 3102 982 2.981 1 002 22.238 3246 | 152316

LiX18_0 3003 786 14.592 1 000 20.152 4316 94.089

LI%20_0 2636 475 30.825 i 000 13.854 5503 35.384

LIX25_0 1.491 577 B.674 1 010 4443 1.433 13.773

LIX34_0 2209 478 21.241 1 0oo 9105 3559 23,292

Lix47_0 -14.068 24,681 325 1 589 000 000 | T7.9E+14

SLOPE 207 015 | 199740 1 000 1.230 1185 1.266

LUXID 2053 272 56.812 1 000 7.794 4569 13.293

LUX30 1.028 308 11.095 1 001 2789 1625 5.100

LUXSO -9.666 19.743 250 1 B17 000 000 | 33E+12
Congstant 27903 a74 73.067 1 nnan {nn

B: Logit coefficient, S.E:= standard deviation, d.f.: Degree of freedom
3 i yat g shi A Bblie (51 Jue Carlisa o(F) J g2

(35 Crsadd aliye s JS s Alisee gla,f 4S5 4o Jas glad yaalls iV gua

Classification Tale® Step -2 Log likelihood Cox & Snell R Nageikerke R
F— Square Square
1 1030.362 529 705
2 845.849 579 773
Y Peranlage = : : :
Observed 0 1 Correct 3 753- 175 -603 -804
Sept ¥ 7 744 89 515 4 738.556 .606 .808
1 96 717 632 5 725.042 610 813
Overali Percentage 8.9 6 711.871 613 817
Slep2 Y b 75% 53 04 7 691.310 618 823
1 54 159 0.4 8 682.157 620 .826
Qverall Percentage 831 9 701.931 615 .820
Slepl Y B 709 104 07.2 10 689.118 618 824
! 20 793 975 t 676.545 621 828
Overall Percentags 524 12 6(26957 623 831
Sleptd v E 740 IE 0.0 13 656.606 626 .834
1 7 792 974 14 659.145 625 .833
Ouerall Percentage 942 15 649.055 627 836
Slegid ¥ ] T 7 Y 16 638,381 630 .840
1 30 793 w5 17 630.310 632 842
Overall Percentage 943 l 8 620.921 634 845
Step20 Y ] 747 71 913 i9 613.933 635 .847
q 20 703 a5 20 597.753 639 .852
Overall Percentage 944 21 607.550 637 849
Sepdl ¥ ] 710 7 o 22 614.759 635 847
' 20 793 95 23 605.066 637 850
Qverall Percentage 943
Sepaz ¥ i 738 7 w039 . e e . R
! 6| m w4 O Sl B ad S HLE Gladel uye G300 dase o
Overall Percentage 94.2 Gt ol e - - - -7
Siep23 v § 741 7i g1 B 3hle oS0k sl Jae conlisa oS ot
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' Linear probability model
* Conditional expection

T Conditional probability

t Cumulative Distribution Function, CDF
® Digital Elevation Model
" Estimation

¥ Validation

* Chi square
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" Landslide inventory map
' Shallow landslides

Y Rock falls
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