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Landslides within City of
Portland
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e Landcover - original cell size was 82 feet.
Resampled to the cell size of the DEM.

Landcover
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Study Area

» City Shape file Rasterized

 Boundary created from city and
snapped to DEM.
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Soil Rasterized & Reclassed




Curvature Reclassed
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Landslide Points Rasterized
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# pix

value total # pix % total pix showing % Pix Frequency Hazard Correlati
Aspect Class (degrees) in class in class LS showing LS  Ratio Map on
Fla
t -1-0 1,097,489 29.25% 0 0.00% 0.00 1 low
NE 000 - 45 440,474 11.74% 41 10.35% 0.88 1 low
EN
E 045 - 90 286,799 7.64% 53 13.38% 175 2 high
ES
E 090 - 135 282,868 7.54% 57 14.39% 191 2 high
SS
E 135 - 180 343,561 9.16% 68 17.17% 1.88 2 high
Ss
w 180 - 225 435,593 11.61% 44 11.11% 0.96 1 low
ws
w 225 - 270 282,812 7.54% 40 10.10% 1.34 2 high
WN
w 280 - 315 287,346 7.66% 43 10.86% 1.42 2 high
NN
w 315 - 360 295,023 7.86% 50 12.63% 1.61 2 high
Total 3,751,965 100.00% 396 100.00% 15 1.63
value
(degree  total # pix in % total pix in #pix % Pix showing  Frequency Hazard
[Slope Class s) class class showing LS LS Ratio Map Correlation
1 00-10 3,200,388 85.30% 105 26.52% 0.31 1 low
2 010-020 368,608 9.82% 132 33.33% 3.39 2 high
3 20-30 139,772 3.73% 88 22.22% 5.97 2 high
4 30-40 37,523 1.00% 62 15.66% 15.66 2 high
5 40-50 5,361 0.14% 8 2.02% 14.14 2 high
6 50-60 313 0.01% 1 0.25% 30.27 2 high
Total 3,751,965 100.00% 396 100.00% 11 1.83




Curvature

Class

13

14

15

16

17

18

19

20

21

Total

value

-25--
2.0

-20--
15

15--
1.0

10--
05

-05-
0.0

0.0-
0.5

05-
1.0

1.0-15

15-
20

total # pix in
class

3,103

7,458

20,847

126,363

2,329,018

1,112,199

116,009

25,069

6,837

3,751,965

% total pix in
class

0.08%

0.20%

0.56%

3.37%

62.07%

29.64%

3.09%

0.67%

0.18%

100.00%

# pix
showing LS

14

61

116

97

61

23

396

% Pix showing
LS

0.25%

1.52%

3.54%

15.40%

29.29%

24.49%

15.40%

5.81%

1.77%

100.00%

Frequency
Ratio

3.05

6.36

4.57

0.47

0.83

4.98

8.69

Hazard
Map

Correlation

high

high

high

high

low

low

high

high

high

1.46




Intersect

Combine new high correlation layer with
Intersect tool.

! ]

O -

!!i—gl{ 4

i

—=
“EnFOr0RIt@INHES

i)

i

000G00000000000 N0C00000000000000000S0;
1 { E

i

i
i

i

8§
i
i

i
!..l.!.!l

i
PP

A

Risk Map

City of Portland
Risk Map of Landslides
1 Legend

‘*E + CapFroma Lndsides

- | e

ET Moo [ 30003 Masters
N ——

There are 396 Landslides that are located within
the City of Portland boundary
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Risk Map

» Goal:

Guideline

Evaluate efficiency of the risk model
(frequency ratio, multi-criteria, weight
factors, risk value map...)

* Method (18 slides)

* Reslut: T-test

11



Method

. Project the landslide data

. Create 200 feet buffer of all 396 landslides. (why 200ft?)

. Create a polygon without the buffer areas

. Create random points in the new polygon

. Calculate slope.

. Extract risk value to each known landslide points and random point

. Use T-test to evaluate the model: compare the risk values of all 396
known landslides and 400 random choose positions.

12



Project Raster *

; Layer Properties Layer Properties

General Source |Seledmn| Display' Sy'mba\ogy' Figlds | Definition Query' Labelsl General  Source |S"3d‘°"| UW'WI SWWWYI Fields I Defintion OUWI Labels

Extent

Extent Top: 709407.715562 ft

Left: 7613075006632 ft Right: 7673076.346831 ft
Bottom: 653771.465605 ft

Top: 45.589840 dd
Left: -122.800910 dd Right: -122,564980 dd |
Bottom: 45.433980 dd | ‘

i Data Source | Data Source
n Data Type: Shapefile Feature Class -
D d Shapefie: H:\GIS2_Project_Data'\portland_landslides_Project.shp

Shapefile: H:\GIS2_Project_Data%portland_landslides.shp L=
Geometry Type: Point 1 Geomelry Type: Poink
Geographic Coordinate System: GCS_Morth_American_1983_HARN - P:j:xf‘Ff:ﬁ:fﬁ?ﬂﬁ:;rég;égasﬁm)ambertjmmmau:m'
Datum: D_North_American_1383_HARN PI'O] ect Raste H;a\se Easting: 8202099, 73753251
Prime Meridian: Greenwich False_Northing: 000000000
Angular Unit: Legree Central_Meridian: ~120.50000000
Standard_Parallel_1: 44,33333333
4

* The landslide data is not from RLIS and it needs to be projected to the map correctly.

Landslides in Portland

8
— — Miles
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Why the buffer is 200 feet?

CAUSE STA LENGTH | WIQTH RP |’
han/Water co | Fixed 140 d 0
nan/Cutslope | Fixed 2 8
nan/Cutslope | Unfixed 15 25 6
ral Unfixed 40 170 5 Mean:  56.921717
haniCutslope | Fixed 15 20 3 Standard Deviation: 47.535382
nan/Cutslope | Fixed 30 150 4
nan/Cutslope | Fixed 20 S0 2
haniCutslope | Unfixed 25 60 X
ral Unfixed 100 80 [ _’I
ral Unfixed 25 75 4
nan/Cutslope | Unfixed 45 30 6
nan/Cutslope | Fixed S0 130 8
nan/Cutslope | Unfixed 30 15 4
nan/Cutslope | Unfixed 25 35 3
nan/Cutslope | Unfixed 20 45 3 -
andFill Unfixed 40 25 3
nan/Cutslope | Unfixed 20 20 4
ral Fixed 75 40 5
andFill Fixed 150 100 8
ral Unfixed 385 600 9

—

fed Records (0 out of 336 Selected)

Optior

2lx
Frequency Distribution
150
2001t
” %
0
0 54 108 182 216 270 324 378
2l
Frequency Distribution
150
100
50
0

0 87 174 261 248 435 522

14



Create 200 feet buffer of landslide points

L‘C C"J f}’\_l ),LL"
. ) gf:
L:JL :G 0
o
0 0.375 0.75 1.5 h

Miles

15



Remove the buffer areas

1




Create 400 random points

s

-
& Analysis Toals

% Cartography Tools

&P Conversion Tools

&h Coverage Toals

& Data Interoperability Tools

E% Data Management Tools

& Data Comparison

& Database

& Disconnected Editing

& Distrbuted Geodatabase

& Domains

-8 Feature Class

i Append Annotation Feature Classes
A Calculate Default Cluster Tolerance

[E3) & Features
-8 Fields
-5 File Geodatabase

[E3) & General

[E3) & Generalization

-5 Indexes

[E3) & Joins

[+ & Layers and Table Views

[+ & Projections and Transformations
[E3) & Raster

2} & Relationship Classes

.- #a S hhunes

* Create Random Points - O] x|

Output Location
] H:\GIS2_Project_Data g

Q Point Feature Class
“400random

portiand_boundary_Frase 200buffer ,

‘Constraining Extent (optional)

.
I 250.000000
Left Right
I 0.000000 250.000000

Bottom

I 0.000000 Clear |

Number of Points (optional)
T Reld

I I

& Long
i -

& &

=]

400 random
points

NOTE:

None of these 400 random points are
in the 200ft buffer region of the 396
known landslide points.

0 3 6 12

17



Choose slope value as the ONLY risk value

Correlation
Aspect 1.63
Slope 1.83
Curvature 1.46
Soil 1.26
Land cover 1.56

18



Slope Iin
Portland

'- Pnrtlnl:l_ln

High : 68.8 dearee

Low : 0 degree

19



Extract value to points *

@ cons =
@ Server Tools .
£ i Spatal Analyst Tools i
& Conditional Input point features
[400random =] ﬂ
Input raster
[Sortiand_stope =] ﬂ
i Extract by Cirde
-/ Extract by Mask Output point features
H | H:\GIS2_Project Data\Extract_400rand1.shp ﬂ

™ Intepolate values at the point locations

)-8 Generaizaton 7
B 2 Groundwater I~ Append all the input raster atributes to the: output point features
-8 Hydrology
[ @ Interpolation
-8 Lol

- & Map Algebra
& & Math
-8 Multivariate
)45 Neighborhood
-8 Overlay

(- Raster Creation
& & Redass

- @ Solar Radiation =
# g Surface J T |_|
B 85 Zonal
4 | 0k | Cancel | Envionments.. | Showhel > |

S RS [Fomm— e |

* Extract risk value to 400 random points and 396 known landslide points.

Extract value to points

butes o a6ls S — DO =l
SLIDECHNT STERVALU FID | Shape | CID& RASTERVALU -

1 9915372 » 0] Point 5.883437

1 1 | Point o

1 31.999668 2 |Point o 9.31899

1 8561188 3 | Point o 1.569973

1 24 DBI53T 4 |Point o o

1 0871015 S |Point o 1.557856

1 21.713051 6 | Point 0 0702254

1 25.338827 7 |Point o 0.973806

1 35553955 & | Point o o

1 16.948523 9 | Point o 1.168518

1 26.903214 10 | Point o o

1 14.764438 11 | Point o o

1 14.99143 12 | Point o o

1 28395815 13 | Point o 2 096908

1 17628313 14 | Point o S.6602TT

1 33 965916 15 | Point o 528356

1 6.447433 16 | Point o B8.077788

1 16.1458 17 | Point o 0.550904

1 11212178 18 | Point o 1752473

1 17.998154 19 | Point o 0.435533
= 20 Pont 0 o -
Record: LI_‘"—O o Record: I1I 1| 1 _DI 1| Show: =

Each data set was assigned a new column. This column shows the risk value
of each point.

20



T-test *

Microsoft Excel - T-testxls
@_1 File Edit WView Insert Format Tools Data Window Help

DEHR S| S S0 | £ 5a 3~ g-™-|[g& =
e =TTEST(A2:A400,82:8400,1,2)

D1 -
A [ [ D
1 396 Landslides |400 Random 8 33924E—T5
2 9.916372 6.883437
3 141773 1.247003 ‘
4 31.999668 9.318989
5 8.561188 1.669973 T R I
6 24089537 0 -
7 0.871015 1.657855 teSt esu t
8 21.713081 0.702254

TTEST(arrayl,array2,tails,type)
Arrayl is the first data set.
Array2 is the second data set.

Tails tails=1, TTEST returns the probability of a higher value of the t-statistic under the assumption
that arrayl and array2 are samples from populations with the same mean
Type is the kind of t-Test to perform. (Type3: Two-sample equal variance)

Conclusion

The 107-74 p value indicates that the two sets of
samples are not from the same population. One set
came from the "risk cell* population and the other
came from the "non-risk cell" population. Our risk
model works.

Slope is highly b

correlated with landslides & -

The Model Builder can be used when the risk map is
available.
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