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Reclassitying and
calculating raster data:

An application to landslide
suscepftibility mapping
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Data Needed:

- Land cover (MODIS.if)
*Soll (Solls_Madang_GCS.shp)
* DEM (SRTMP0m. 1if)
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Plugin Needed:

* Raster Terrain Analysis
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Research Paper:

* Landslide Risk Analysis of Miyun Reservoir
Area Based on RS and GIS

Yu, Yang, Tian, Zhang
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. Load all layers
. Open attribute table of solil layer

. Reclassity existing soll category to the required category
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Developing the SCP 6: ainfall Factor
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# 5GP Questions of This Level | B | | 5 | 3 | 2| 1
R;‘*dﬂ 19 0 6 |Eastern Highlands | AlfhB Alluvial Soils/Half .. | Allvial
Developing the SCP 6: Mz
20 0 14| Morobe AlfB Alluvial SoilsHalf | Alluvial Elevation band factor
E:l—\ Range(m) | 0~ 200 ~ 400 ~ 600 ~ 800 ~ 1000 ~ 1200 ~ 1400 ~
Classification dock 21 i 5 |East Sepik hi B Jal Half Bog Soil Allavial
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Convert vector to raster layer
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4. Click Rasterize under Raster menu/Conversion

5- Deflne plxel resolu’rlon Raster resolution of 50 meters in

terms of degrees is computed as

Project Edit View Layer Settngs Plugins Vector [Raster | Web SCP  Processing Help
= = = Raster Calaiator... D 0D | S 2 a1 @ axl @ @ A A h f ” *
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. 50/111120 = 0.00044996 d g
'D £ Soils_Hadana_cCs /' Rasterize (Vector to raster) ? °
er:
}ﬁb Extraction . - b
‘3 A nalysis Input file (shapefile) Soils_Madang_GCS ¥
iscellaneous

@~ deTools et Attribute field SeilClassC
% Output file for rasterized vectors (raster) | D:/PNG/Soils. tif
GQ v Keep existing raster size and resolution

%
width 300 Heght 30 [
AVan

:;; aster resolution in map yatfs per pixel

e orizon 51.l'erti |

oad in nvas
g
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When defining raster pixel resolution, value will depend on layer’s

coordinate system e.g. in terms of meters if using projected system,
or in degrees if using geographic coordinate system (1 degree =
111120 meters)



Align raster layers to standardize extent and resolution
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6. Click A

Project Edit View Vector

DEBEBRRER &0
B % 8 Fx

Layer Settings Plugins

J‘/E\i 5 IR ﬁ T :i abd b Gbgl »
— - - _ - + Align Rasters

Georeferencer ) ) ) )
(> D Interpolation * (5] s o >
Layess Panel Slicer 4
™ l@ ®, T & » ﬁ Terrain Analysis 3
- Zonal statistics 4
. | Projections e
6.993 Conversion L . -*
-5 i MODIS Extraction 4
1998 Analysis 4
6.994 Miscellaneous D
= SRTM90m
i 0 GdalTools Settings...
2804
EZI
=E SCP Dock
Input image

0

Training input

(O ——
&1 B

SCP news

Plugin
# Developing the SCP &
products and Sentinel-3

# SCP Questions of This
Read more

# Developing the SCP 6: Mz

Classification dock =,

Coordinate

144.021,-4.172 W scale| 1:1,368,433 v | @ Maonifier | 100%

ign Rasters

/. One by one, add each layer
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Align raster layers to standardize extent and resolution
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8. Set parameters

9. Click on identity tool and right click on a pixel

10. Check that pairs of original and aligned raster layers have
the same values

i} Align Rasters

Raster layers to align:
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Generating slope
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11. Select Terrain Analysis/Slope under Raster menu
12. Define Z factor

/ ? \
Project Edit View Layer Settings Plugins Vector |Raster 1,,,‘”’,5,'3,,,55"78@“555”9 Help b SIDFIE ’ :}{: ]2
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Vo |« mw»«:va: - @ T Output layer D: /PNG/Temp/Slope E]
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e 2
& Nofte:
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T layer is using projected coordinate system (all units of
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If layer is using geographic coordinate system (GCS)
wherein x (longitude) and y (latitude) are in degrees,
LI — while z is usually in meters, then conversion between
/& 1P| , . :
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Plugin OC Or.
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Read more
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Image reclassification
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Reclassitying rasters
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For each raster reclassity according to the required range of
categories (usually based on existing paper or expert advice)

13. Prepare lookup table in notepad for slope and elevation
(table should conform to required range of categories)

™ Landslide.pdf - Adobe Acrobat Reader DC — [m]
File  Edit View Window Help

Home Tools Landslide.pdf % @ Sigr]
) [= I = e} ® @ |50 o [ @ 100% v | ees

YU Guoging et al. / Procedia Environmental Sciences 10 (2011) 2567 — 2573

DAPNGAGISAGIS Traini.. — O *

o Evaluation of the above factors for each classification to quantify, with 1 to 9 to represent the change factor
0 "\P Il G\G | S'\G | S_Tra Int... — D X on the size of the impact of landshdes: Level 1 1s the greatest influence on the landslide, which most likely
lead to landslides; Level 2 is prone to landslide. .. Grade 9, said the least impact on the landslide. Rank value

ile Edit Search View Encoding Language

. . - . 1s assigned the following table (refer with: Table 1)
le Edit Search View Encndlng LEFIgLIEgE Table 1 Classification of each factor level

ettings Tools Macro Run  Plugins

ettings Tools Macro  Run  Plugins . - - ope factor — — - indow 7 ¥

) Range(®) | 0-10 | 10-20 [ 20-30 | 30-45 | 45-55 | 55-86

indow 7 X Level | 3 | 7 | 1 P | 4 | 5 5 . [2]| 3
M -1 Vegetation cover factor @ = @ Ha

e = (=R =] [B] | | Range | <0.1 I <03 I <06 I <08 I <1

DEMLookup tt E3 \

Level | 5 | 1 [ 3 | 7 | 9

DEMLookup e £3| = slopelookup td E3 l

Land use 1 0 thru 200 = 5

1 b thru 10 = 8 / Land Type | Unused | plough [ Building land | Water area | prassland |  Forest 200 thrua 400 =
Level | 1 I 4 I 7 [ 9 | 5 -

400 thru 600 =

2 10 thru 20 =
20 thru 30 =
4 30 thru 45 =

= o

:: 600 thru 800 =
5 800 thru 1000 = 5

Soil classification
Soil Type | Brown | Moisture | Cinnamon | Skeleton | Alluvial |  Paddy

[ BT B S |

B _ Level | 1 | 2 | 3 | [5 [ 7
3 45 thru 55 = — & 1000 thru 1200 = &
55 thru 86 = st T 2 =
Range (mm) | 454~560 | 560~600 | 600~620 | 620~640 | 640 660 - 682 i 1200 thru 1400 = 7
Level [ o | 5 [ 5 [ 3 2 1 & 1400 thru 5000 = 2

Elevation band factor
Range(m) | 0~ 200~ 400 ~ 600 ~ 800 ~ 1000 ~ 1200 ~ 1400 ~
200 400 500 800 1000 1200 1400 1600
Level 3 1 5

Windows (CRLF)  UTF-28 NS




Project

Reclassitying rasters
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13. Select Toolbox under Processing menu, search r.reclass
14. In dialog box, select DEMLookup.ixt when reclassitying
elevation and slopelookup.txt when reclassitying slope

Edit View Layer Settings Plugins ‘ector Raster Web SCP  Processing  Help

- SOD AL ANDD QL MM = @B = e A -

/ rreclass - Creates a new map layer whose categor... ? x
m 2 b i 2 » » 5 S
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o I@ — Y ¢ ", rredass Input raster Ia.yer —
M Bl GRASS GIS 7 commands [314 geoalgorithms] I SRIMS0m ool FRSC:4500] I T E]

‘rredass - Creates a new map layer w...

w
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-1 "
L to landslide susceptibility mapping\2_Results\HEUR ey | 1 4
27492 ‘I 3 & rredass.area.greater - Redassifies a ... "1
4 rredass,area.lesser - Reclassifies ara... Redass rules text (if rule file not used) [optional]

GRASS GIS 7 region extent {(xmin, xmax, ymin, ymax)
[Leave blank to use min covering extent]

GRASS GIS 7 region cellsize (leave 0 for default)

Y
0.000000 = E]

Redassified

| D:/Temp/DEM align redass. tif I

I % COpen output file after running algoriﬂm'l @

I




Reclassitying rasters
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15. Using identity tool, check whether
reclassified correctly

Edit  View
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™. Landslide.pdf - Adobe Acrobat Reader DC - m}

File  Edit View Window Help

Home Tools Landslide.pdf x
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YU Guoging er al. / Procedia Environmental Sciences 10(2011) 2567 — 2573

Evaluation of the above factors for each classification to quantify, with 1 to 9 to represent the change factor
on the size of the impact of landslides: Level 1 1s the greatest influence on the landshde, which most likely
lead to landslides; Level 2 1s prone to landslide .. Grade 9, said the least impact on the landslide. Rank value
1s assigned the following table (refer with: Table 1):

Table 1 Classification of each factor level

Slope factor
Range (°) 0~10 10~ 20 20~30 30~45 45 ~ 55 55~ 86
Level 8 7 1 2 4 5
Vegetation cover factor
Range =0.1 <03 <0.6 =8 =1
Level 5 1 3 7 9
Land use
Land Type Unused plough | Building land Water area | grassland Forest
Level 1 3 4 7 9 5
\ Soil classification
Spil Type Brown Moisture Cinnamon Skeleton Alluvial Paddy
\ Yevel 1 2 3 6 7 9
A\
A\ \ Rainfall Factor
R:méq f\m.n} 454 ~ 560 560 ~ 600 600~ 620 620 ~ 640 640 ~ 660 660 ~ 682
I_E@{}\\ 9 6 5 3 2 1
\ \] Elevation band factor
Range(m) - 200~ 400 ~ 600 ~ 800 ~ 1000 ~ 1200 ~ 1400 ~
200 400 600 800 1000 1200 1400 1600
Level 9 8 3 1 5 6 7 2
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Raster calculation

1
2 .
9 Equation = A*0.4+B*0.6

]l 26 14
2 18 24
2.2 2.2 1.6




Calculating rasters
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16. Load all aligned and reclassified rasters that will be used to
calculate landslide susceptibility equation e.g. DEM, slope,
landcover, saoll

17. Select Raster Calculator under raster menu and input
equation based on paper

roject  Edit  View Layer Settings Plugins  Vector |Raster | Web SCP  Processing  Help

R ster calculator ? x
D - D - @ I Raster Calculator... DS ] 7 A
= b x\] Align Rasters. . < P Raster bands Result layer .
© Georeferencer D . MODIS@1 ) Output layer D:/Temp/Landslide C | I C |< C U rre nT
02 D Interpolation 3] . ) SRTMI0m_align_redass@1
E Slope redass@1 Output format GeoTIFF >
1 6 Ly Panel Sicer . Sols recless. aign@1 | q yer e X'I'e all
J: [l ® T ¢ B B @ Terrain Analysis ¥ ur
. - Zonal statistics X min 143,89177 O XMax | 14687842 =
u Projections Ymin | -6.00882 = ¥ max | -3.51177 =
ﬁé 558 6'9?4 s I ECTEERT Columns | 6637 = Rows | 5743 =
Soils_reclass_align Extraction >
. = 1.001 Analysis Output CRS Selected CRS (EPSG:4326, WGS 84) -
“ 6.993 Miscellaneous
E‘% - % Slope_reclass P - Table 2 Factors Weights
- 1 - _ ngs... Factors Vegetation Index(VI) Soil Slope(S) | Elevation (E) | Rainfall(R) Land
% 8 ) s type(ST) use(L)
: =N i SRTM90m_align_reclass Weights 0.18 0.05 04 0.03 0.26 0.08
— 1 sqrt cos sin tan log10
Ya v g Landslide risk analysis model in the study are
! atan I
, According to th selected factors and the calculated weight of each evaluation factor the study
[#] > = == AND p
landslids
ﬁ S = 0. 18*VI +0.058T+0.4*S+0.03*E+0. 26*R+0.08*]
V- : —
L= Note: Since vegetation and
= rainfall layers are not
available, for demonstration
& . purposes, only 4 parameters
e
o2 5P Dock were used
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Thank you




