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Thematic layers:

* Flood discharges

* Seismic catalogs

* Soil and rock data

e Landdlide information

* Technological information
e etc.

Building Attributes:
*Urban land use
*Nr of buildings
*Height of buildings
*Nr. people (daytime)
*Nr. people (nighttime)
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« The objective of this exercise is to demonstrate th e
concepts of the use of GIS for landslide
susceptibility, hazard and risk assessment in an
urban setting.

 Riskis defined as the probability of harmful
consequences, or expected loss (of lives, people
Injured, property, livelihoods, economic activity
disrupted or environment damaged) resulting from
Interactions between natural or human induced
hazards and vulnerable/capable conditions.

 RIsk assessment with GIS can be done on the basis
of the following basic equation:

Risk = Hazard * Vulnerability * Amount of elements at
risk




International Institute for Geo-Information Science and Earth Observation (ITC)

ILWIS

orth

" mploriag hodoas




International Institute for Geo-Information Science and Earth Observation (ITC)

Mar wiriclowy

Object selection
Defines which objects are visible in data catalog

Toolbar Menu bar Command line:
Used for executing most operations  Used for executing most of the calculations with maps
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You can also change it to operation-

tree or operation list with icons indicating different types of data.

Mote: right-clicking on an icon gives the operations that are possible
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Spatial Spatial data: Domain: Attribute date:
reference Vector or what is it? Non spatial data in tables, linking to
raster maps Representation:  spatial data by domain
how to show it?
qurdhata Jlﬁ;;;;;aa;;;;----aaauuun
system m Histogram: frequency of data types in map
Paoint Identifier
@ : map ; @ domain
t \ Attribute table
Segment Columni  Column2 Column3
map | 53
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i =1  map Value domain*
oreference Thematic maps
Corners | Ortho Satellite images 1
Direct linear : Elevation grids
Tie points stc. 2 Value @_5 @
representation i ik, Value repr.

Presentation of results

Data Structuring

D map st
@ Imported files

¥ 3-D visu-

alisation

Data analysis
GIS tools

E 2=D table
fn Function

Script

Decision
tree (SMCE)

Image processing

@ Sample set
Matrix
E Filter

Map view

Layourt

ja_\'.—_'-’ Graphs

Annotation
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Installation instructions

The ILWIS binaries are very simple to install. Copy  the folder
In the downloaded zip file. In this folder there is an
ILWIS30.EXE which is the main executable for ILWIS.  Double
click this file to start ILWIS.

IF and ONLY IF the user wants to use the command line COM
functionality of ILWIS (make the ILWIS command line available
through the Windows COM functionality), the following steps must
be taken. The COM registration needs two steps (assume the
current directory is the directory with ILWIS30.EXE). These are
started from the windows command line (via “Start|Run”, or from a
“Command Prompt” window).

regsvr32.exe /s llwisComProxy.dll
Ilwis30.exe -RegServer

The option -RegServer needs to be typed exactly as written here. The
order in which the commands are executed is not important
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Earrole: Berrirerie  landslice

Airphoto  1:14,000 from 16-M arch 1975

Alrphoto 1:20,000 from 9- February—1990
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IRS-P6 (5.6 m. resolution) from 2006

Lidar hillsh  ading image
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Raster
image

Image data
« Hazard data
« Elements at risk
« Height data

Raster map

Segment
map

Faster map

Polygon map

Polygon map
and tabla

Raster map

Saegment
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Raster map
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v o e Landslide inventory

| =

[ Landslide part Activity| Part ReturnPeriocd Area Landslide nr Depth Aol a
S3lide ]3carp of recent landslide Active Soarp 1/100 wears 274|31lide 1 3.40(Nat
S5lide ]Body of fossil landslide Stable Body 1/300 wears 141-28|31lide 10 16.00|3t:
S5lide |3carp of fosszil landslide Srtable Jocarp 1/300 wears TO1558|31lide 10 16.00|3t:
S3lide |Body of fossil landslide Stable Eody 1/Z00 wears 9102 (31ide 100 7.93(58¢C:
S3lide |3carp of fos=sil landslide Stable S3carp 1/Z00 wyears 272063 1lide 101 40,00(3€¢:
S5lide |Body of fossil landslide Stable Eody 1/200 wears 59058 |31lide 102 34.00(3t:
S5lide ]3carp of fossil landslide Stable Scarp 1/200 wears 13020|31ide 103 11.35|3t:
5lide (Body of recent landslide Amtive Eody 1/100 wears 9063 (31lide 104 7.90(MNot
S5lide |3carp of recent landslide Antive Jocarp 1/100 wears T3d3(31ide 105 6.40|Not
S3lide |Body of fossil landslide Stable Eody 1/Z00 wears 50545|831ide 107 Z4.00(3C:
S3lide |3carp of fos=il landslide Stable S3carp 1,200 wyears 23820|31ide 107 Z24.00(3c:
S3lide ]Body of reactivated landslide| Reactiva Body 1/100 wears 18361lze|(3lide 109 45.00(3€t:
S5lide ]3carp of recent landslide Active Scarp 1/050 wears 230|31ide 11 3.30(Not
5lide ]3carp of reactivated landslid|Feactiva|3carp 1/200 wears 25527|81lide 112 35.00(5c:
S5lide |3carp of recent landslide Antive Joarp 1/100 wears 9539(31ide 113 1.30|Not
S3lide |3carp of recent landslide Active S3carp 1/080 wyears 941|31ide 115 3.70(Not
3lide |3carp of recent landslide Aotive S3carp 1/100 wyears 477|31lide 116 1.30|Not
S3lide ]Body of fossil landslide Stable Body 1/200 wears 23718|531ide 117 40.00(3€t:
S5lide ]3carp of fossil landslide Stable Scarp 1/200 wears 3504(31ide 117 40.00(3¢t:
S5lide |3carp of recent landslide Antive Jocarp 1/100 wears 1470|51lide 115 1.25|Not
S5lide |3carp of recent landslide Antive Joarp 1/050 wears §555(31ide 119 745 (Not
S3lide |3carp of recent landslide Active S3carp 1/080 wyears 319|31lide 12 1.80|Not
Slide |S3carp of fossil landslide Stable Soarp 1/200 wears 4745(531lide 120 4.14(5¢:
S5lide ]3carp of recent landslide Active Scarp 1/100 wears 903 |31ide 121 1.20|HNot
S5lide ]Body of fossil landslide Stable Body 1/300 wears 676063 1lide 122 39.00(3¢t:
S5lide |3carp of fosszil landslide Srtable Jocarp 1/300 wears F2772|81lide 122 33.00(5c:
S3lide |3carp of fos=sil landslide Stable Jcarp 1/Z00 wears 43640|831ide 124 S55.00(3¢C:
S3lide |Body of fossil landslide Stable Eody 1,200 wyears 16559 |31lide 125 14.69|3¢c:
Slide |Scarp of recent landslide Aotive Soarp 1/100 wears 2519(531lide 126 2.20(Not
S5lide ]Body of fossil landslide Stable Body 1/200 wears Z2821(31ide 127 Z2.46|3€C:
5lide ]3carp of recent landslide Amtive 3carp 1/100 wears 611|31ide 125 1.40 I'-Imj
Min 110 1.0z 4
Max 374143 &L5.00
Ay 14455 g.92
3D 15.33
atbii] | 2636881] 1624.11 x
4 | ;I_I
4

Statistics of Landslide area Total landslide area
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i Dependent Table "Landuse_buildings™

— TableCro:

el oleirig rr)

(landuse.mpr, building_map.mpr,Ignorelndefs) - ILWIS
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File Edit Ceolumns Records View Help

Bx R X | S| ¢ |« « B o» b

jjj landu=se building map HMPix hArea Vac damaged
ind w * B 27344 Ind warsehouse B 27344 TO TO 29594
ind w * B 27368 Ind warsehouse BE_27368 53 53 29594
ind w * B 27389 Ind warshouse E _2T3E890 a7 a7 289594
ind w * B 27401 Ind warshouse B 27401 58 58 289594
ind w * B 27427 Ind warsehouse B 27427 2 2 29594
ind w * B ZE484 Ind warehouse E_ 28484 1352 1352 29594
ind w * B 28630 Ind warehouse E_28630 29a Z29a 29594
ind w * B ZB&94 Ind warehouse E_28694 14&9 14&9 29594
ind w * B ZB&95 Ind warehouse E 28695 134 134 29594
ind w * B ZBETSZ2 Ind warehouse BE_ 28792 140 140 29594
ind w * B ZBE36 Ind warehouse E_ 28836 126 126 29594
ind w * B 28924 Ind warehouse E_28924 444 q44 29594
ind w * B 28938 Ind warehouse E_28938 121 121 29594
ind w * B 28940 Ind warsehous=se B 28940 84 84 289594
ind w * B ZB955 Ind warehouse E_ 28955 172 172 29594
ind w * B ZB97TS Ind warehouse B_ 28975 165 165 29594
ind w * B 28984 Ind warehouse E_28984 233 233 29594
ind w * B 29091 Ind warehouse E_29091 109 109 29594
ind w * B 29154 Ind warehouse E_ 29154 200 200 29594
ind w * B 291&6 Ind warehouse B 29166 117 117 29594
com h * B 00072 Com hotel E_0007T2 582 582 29594
com h * B 01108 Com hotel E_0l1i108 281 281 29594
com h * B 01358 Com hotel E_ 01358 8 8 29594
com h * B D139 Com hotel E_ 01369 106 106 29594
com h * B 01410 Com hotel B_ 01410 237 237 29594
com h * B 01541 Com hotel E_01541 279 279 29594
com h * B 01920 Com hotel E_01920 1= 1= 29594
com h * B 01950 Com hotel E_ 01950 g g 29594
com h * B 02123 Com hotel E_ 02123 445 445 29594
com h * B 02217 Com hotel E_02217 34 34 29594
com h * B 02557 Com hotel E_02557 1 1 29594
com h * B 02738 Com hotel E_ 02738 1577 1577 29594
com h * B 02880 Com hotel E_ 02880 = = 29594
Mimn 1 1 29594
Ma=x 28578 28578 29594
Awg 108 108 29594
5cD 231 231 ]
Sum 3207970 3207970 BT758304836
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Position of the aircraft _ =
Attitude of the
aircraft L.

S

Distance between
the aircraft and
the ‘ground’

.

Angle under
which the
distance has been
measured

GPS base
station on
the
ground

T e

k All information is required to determine the co-
ordinates of the measured points and calculate the

terrain elevation
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¥ Info
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ograrn of Topo DEVY

B wards Raster Operations 3
Eh wards i
) warcls Image Processing 3
3. Statistics > Histogram...
= Interpolation 4 Autocorrelation - Semivariance...
g E Vectorize 3 Variogram Surface...
Export... Histogram "TopoDEM” - TableHistogram(topodem.mpr) - WIS
DEM hydro-processing » File Edit Columns Records View Help
=
Properties J% l L e i N| . i
- [ wvalue | npix [npizpet | npixcum |npcumpct] Lrea
; 1 900.00| 15327 0.11| 15327 0.11]
Copy Ctrl+C 30000 2 900.04| 1| 0.00| 15328| 0.11]
3 900.05| 232| 0.00| 15560| 0.11]
Delete Del 4 2900.08&| 37| o.o0| 15557 0.11]
Help 5 900.07| 81| 0.00| 15678| 0.11]
260004 & 900.08 58| o.o0| 15737| 0.11]
7 900.09| go| o©.oo0| 15827| 0.11]
B 900.10| 100| 0.00| 15927| 0.11]
El 900.11 63| o0.00| 15980 0.11]
10 900.12| 67| 0.00| 16057| 0.11]
200004 -- 11 900.13| 60| 0.00| 16117| 0.12|
12 900.14| 107| 0.00| 16224 0.12|
4 13 900.15| 51| 0.00| 16275| 0.12|
= 12 900.14| 59| 0.00| 16334| 0.12|
pn 15 900.17| 48| 0.00| 16382 | 0.12|
5 15000 |- - IHE 16 900.18| 80| 0.00| 16462 0.12|
£ X7 900.13| 93| o0.00| 16555 | 0.12|
= ig 900.20| 86| 0.00| 16641 0.12|
ig 900.21] 62| 0.00| 16703 | 0.12|
: i i i : 20 900.22| 3g| o.oo| 16742| 0.12|
100004 - ! ; o ST o 21: 800.23| 55| 0.00| 16837| 0.12|
3 4 ; 22 900.24| 81| o.oo| 16918 0.12|
i i 23 900.25] 53| o0.o0| 16971 | 0.12| 53|
! ! 24 900.26| 74| 0.00| 17045| 0.12] 74|
] ' 25 900.27 57| 0.o0| 17102| 0.12| 57|
5000 - ! 26 900.28 89| 0.o0| 17191 0.12] 89|
” ! i 27 900.29| 85| 0.o0| 17276| 0.12| 85|
| 28 900.30| 64| 0.00| 17340)| 0.12| 64|
Min 900.00| 1| o.00| 15327 IR 1|
lg:_u___ R 30265 0.22| 14000000 100.00| 30285
o hvg 1106.53 343| 0.00| 9357027| &6.84| 343|
900 950 1000 1050 11:3[] 1150 1200 1250 1300 SED 119. 5% 635 0.01] 2107119| 29,34 &35
value Sum | 45116699.26\ 14000000 58,093 **sxxxssrs|sxmnsnnx 14000000|
KX
Mean=1036.68 Std.Dev=101.42
Median=1003.40 Pred=980.00 (3D265)
0.0% int= 900.00:1315.00 0.5% int= 905.44:1300.31 .
1.0% int= 908.90:12593.06 2.0% int= 914.81:1278.98 Ava'age a_|t|'[Ude
5.0% int= 922.00:1236.82 10.0% int= 930.06:1176.91
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