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8)
9)

10)

11)

12)

13)

14)

Click Editor button, click Save Edits, and click Stop Editing.

On ArcToolbox window, click + symbol on 3D Analyst Tools = on Functional Surface, double
click Add Surface Information.

Next will appear Add Surface Information. On combo box of Input Feature Class, choose layer
“sungai_utama_01_dissolve”. On combo box of Input Surface, choose layer “dem_10". Check
AVG_SLOPE from Output Property. Click OK button.

~

Input Feature Class

[ sungai_utama_01 dissolve L! g
Input Surface
[dem_10 Rl
Output Property

O z_mMm

[ z_max

[] z_mMean

[J SURFACE_LENGTH

[] min_sLoPE

[ max_sLopE

AVG_SLOPE

Select Al Unselect All
Method (optional)
BILINEAR vl @

[ pox [ cancel ] [Environments... ] [ showHelp >> |
A

According to the theory, the banjir bandang occurred in river sections that have a slope
between 2 — 10 degrees. Therefore, we have to determine the river segments that have the
criteria.

Click Selection and click Select By Attributes.

Next will Select By Attributes window. On combo box of Layer choose layer
“sungai_utama_01_dissolve”. Write the formula "Avg_Slope" >=2 AND "Avg_Slope" <11 on
formula window. Click OK button.

Select By Attributes 22X
Layer: [#% sungai_utama_01 dissolve ka|
[[] Only show selectable layers in this list
Method: Create a new selection N
“FID” 2

SELECT * FROM sungai_utama_01 dissolve WHERE:
"Avg_Slope" >=2 AND "Avg_Slope" <11|

I Clear H Verify H Help H Load... H Save.. ]

Lok p J [ oy J[ Qo |
Right click layer “sungai_utama_01_dissolve”, point the cursor to Data, then click Export Data.

Insert data that will be exported into folder: Data source for training\11 Creating banjir
bandang hazard area, and give name “sungai utama 01 dissolve edit.shp”.

If there is question whether the exported data will insert into ArcMap workspace, answer Yes.
Next will be formed layer “sungai utama 01 dissolve edit” in ArcMap workspace.

On this step we will edit the data or objects of layer “sungai utama 01 dissolve edit”, according
to the slope ranges in step 11 above.

Click Editor button, on Start Editing window, choose layer “sungai utama 01 dissolve edit”.
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15)

16)
17)
18)

19)

Click [EI button on Editor toolbar, and select all objects on layer “sungai utama 01 dissolve
edit” which are beyond range between the up arrow and down arrow, as shown below.

—>

After all the objects selected, remove by using the Del key on the computer keyboard.

Click Editor button, click Save Edits, and click Stop Editing.

On ArcToolbox window, click + symbol on Data Management Tools = Generalization, double
click Dissolve. Next will appear Dissolve window.

On combo box Input Features, choose layer “sungai utama 01 dissolve edit”. On text box
Output Feature Class, save the data into folder: Data source for training\11 Creating banjir
bandang hazard area, give name “sungai utama 01 target.shp”. Check FID on Dissolve Field(s)
window. Click OK button. Next will be formed layer “sungai utama 01 target” in ArcMap
workspace.

A

Input Features =
|sungai_utama_01_dissolve_edit ~] @1
Output Feature Class
| anjir bandang hazard area\sungai_utama_01_target.shp
Dissolve_Field(s) (optional)

FID

Ou

[ Avg_Slope
Statistics Field(s) (optional) o _
| - - B ¥ @

[ ok ][ cancel ] [Envionments...] [ showHelp >>
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Step 3.  Changing 2D features into 3D features

1)

2)

3)

4)

5)

On this step we would like to make 2D feature into 3D features.

On ArcToolbox window, click + symbol on 3D Analyst Tools = Functional Surface, double click
Interpolate Shape.

Next will appear Interpolate Shape window. On combo box Input Surface, choose layer
“dem_10”". On combo box Input Feature Class, choose layer “sungai utama 01 target”. On text
box Output Feature Class, save the data into folder: Data source for training\11 Creating banjir
bandang hazard area, and give name “sungai utama 01 target 3D.shp”. Click OK button.

~
Input Surface

[dem_10 =l g
Input Feature Class

|sungai_utama_01_target | E‘J
Output Feature Class

[ sating banr bandang hazard area\sungai utama 01 target 30.shp

Z Factor (optional)
Method {o’p;tion’al)'

BILINEAR v
[ intemolate Vertices Only (optional)

Pyramid Level Resolution (optional)
v

l OK {%J [ Cancel ] [Envnronments...] l Show Help >> J

Export data/layer “sungai utama 01 target 3D” into folder: Data source for training\11 Creating
banjir bandang hazard area, and give name “sungai utama 01 target 3D p5”.

If there is question whether the exported data will insert into ArcMap workspace, answer Yes.
On ArcToolbox window, click + symbol on Data Management Tools = Features, double click
Adjust 3D Z. Next will appear Adjust 3D Z window.

On this step we will make an assumption of banjir bandang inundation height. For preliminary
assumption, we can use height value as 5 m from river bed.

On combo box Input Features, choose layer “sungai utama 01 target 3D p5”. On text box
Adjust Z Value, fill with value 5, which means that we will raise the height of feature/object is
at 5 meters. Click OK button.

“\ Adjust 3D Z

Input Features
| sungai_utama_01_target_30_p5 -
Reverse Sign of Z Values (optional)
| No_REVERSE v
Adjust Z Value (optional)
5
Convert From Units (optional) -
v
Convert To Units (optional)
v
[ o %_][ Cancel | [Environments.... | [ show Help >>
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Step4.  Making banjir bandang hazard area

1)

3)

4)

8)
9)

Right click layer “sungai utama 01 target 3D p5”, then export into folder: Data source for
training\11 Creating banjir bandang hazard area, and give name “sungai utama 01 target 3D p5
edit.shp”. If there is question whether the exported data will insert into ArcMap workspace,
answer Yes.

Click Editor button, click Start Editing, choose layer “sungai utama 01 target 3D p5 edit” on
Start Editing window, then press OK button.

Select entire objects on layer “sungai utama 01 target 3D p5 edit” using E button on Editor
toolbar.

Open or view the Advanced Editing toolbar by right click on any empty space on ArcMap
workspace, then click Advanced Editing.
 anclyt

Advanced Editing

Animation

A

ArcScan

COGO

Data Driven Pages

Data Frame Tools
Distributed Geodatabase
Draw

ET GeoWizards
Next will appear Advanced Editing toolbar as below.

T Ry e
Press Copy Features Tool " button on Advanced Editing toolbar.

By using reference of the selected object position in the form of “X” sign, copy and paste the
selected object to the left and right in parallel, approximately as far as 750 meters.

) )

Click Editor button, click Save Edits, and click Stop Editing.
On ArcToolbox window, click + symbol on 3D Analyst Tools = TIN Management, double click

Create TIN. Next will appear Create TIN window.
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10)

11)

12)

13)

14)

On text box Output TIN, insert the resulted data into folder: Data source for training\11
Creating banjir bandang hazard area, give name “tin_01". On text box of Spatial Reference,
choose “WGS_1984 UTM_Zone_49S”. Choose layer “sungai utama 01 target 3D p5 edit”, on
combo box Input Feature Class. Press OK button.

"\ Create TIN @@@
Output TIN
[ K:\5ABO 1v\# Training SOURCE #'\new results\11 Creating banjir b| %
Spatial Reference (optional)
| wes_1984_UT™_zone_a9s B*r
Input Feature Class (optional)
fi 2|
[ in_feature_cass | height_field | SF_type  tag_fieid ﬂ
‘ <sungai_utam... Shape.Z hardiine <None>
| x
|
| 4
| 3
|
| < bd
[[] Constrained Delaunay (optional)
oK ) [ cancel | [Environments.... | [ showHelp >> |

On ArcToolbox window, click + sign on 3D Analyst Tools = Conversion = From TIN, double
click TIN to Raster.

Next will appear TIN to Raster window. On combo box of Input TIN, choose layer “tin_01". On
text box of Output Raster, insert the resulted data into folder: Data source for training\11
Creating banjir bandang hazard area, and give name “raster_01”. On combo box Sampling
Distance, choose “CELLSIZE 10”. Click OK butoon.

\ TIN to Raster @@@
Input TIN
[tin_o1 ~ B
Qutput Raster
| #\new results\11 Creating banjir bandang hazard area\yaster_01 b"
Output Data Type (optional)
| FLoAT v
Method (optional)
| LineaR v
Sampling Distance (optional)
| CELLSIZE 10 v
Z Factor (optional)
| 1

o p [_cancel ] [Environments... | [_showHelp >> |

On ArcToolbox window, click + sign on 3D Analyst Tools = Raster Surface, double click Cut Fill.
Next will appear Cut Fill window.

On combo box of Input before raster surface, choose layer “dem_10". On combo box of Input
after raster surface, choose layer “raster_01". On text box of Output raster, insert the resulted
data yang into folder: Data source for training\11 Creating banjir bandang hazard area, and
give name “cutfill_01". Click OK button.

\ CutFill

Input before raster surface

| dem_10 = &
Input after raster surface
|raster_01 B =]

Output raster

| = #\new resuits\11 Creating banjir bandang hazard area\cutfil_01 | £
Z factor (optional)
| 1

l OK L}‘&J[ Cancel ][Enwronments...][ Show Help >> ]
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15) Right click layer “cutfill_01", and open the attribute table.
16) Right click column “VOLUME” and click Sort Ascending.

| count [ VOLUME—
3| 48349 29481 §
33] 10484 1944735 | SortDescending
1 e -64p590 Advanced Sorting...
79| 6947 524308
31| 2579 2128978, Summarize...
51| 1655 -1135886.30] 3! seatistics...
6| 840 -1132687.20
28 se|  -=6081.767 Field Calculator...
23 64| -29837.2497
63 160 -24017.1173
% 73| -19950.9231 Turn Field Off
39| 32 442829 peesenfreeze Column
19 37| 112422607
lete Fiel
ol § (©outof| X DefeteFiEd
S e [:f Properties...
X

17)

Table

G- - By 0 X

COUNT

4

i 0L S
VALUE *
N 52 53
N 31 32
N 4 5
|| 39| 40|
|| 26| 27
| | 66| 67
L] 20
2 21
|| 36| 37
| 7% 77
|| 22| 43|
N 13 18
I

-

1
1
1
1
1
1
1
.
1
1
1
1

i)

0 n E (61 out of 102 Selected)

[3)

-32.7606201171875 | 100
-28.009033203125 100
-16.0888671875 | 100
-12.567138671875 100
s 46875 100
-4.6173095703125 | 100
3473828125 100
1.226806640625 | 100
~4.248046875 | 100
4.7210693359375 | 100
7.000732421875 100
20.806884765625 | 100

2537841796875 100 ¥

18) On ArcToolbox window, click + sign on Conversion Tools = From Raster, double click Raster to

Polygon.

19) Next will appear Raster to Polygon window. On combo box of Input raster, choose layer
“cutfill_01”. On combo box Field, choose VALUE. On text box Output polygon features, save
the resulted data into folder: Data source for training\11 Creating banjir bandang hazard area,
and give name “cutfill_01.shp”. Check Simplify polygons (optional). Click OK button.

Input raster

EBX

cutfil_01
Field (optional)

[ vaLue
Output polygon features

B

i K:\SABO IV\Data source for training\11 Creating banjir bandang hazard area\cutfil_01.shp ‘ @

Simplify polygons (optional)

o %[ cancel | [Environments... | [_show Help >> |

20) Click Clear Selected Features button.
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Step 5.  Editing banjir bandang hazard area

1)

2)
3)

4)
5)

6)
7)

8)

Banjir bandang hazard area need editing as there are hazard areas that are outside of the river
flow and there are hazard areas that do not fit the logic or reality on the field.
Right click layer “cutfill_01"” - Edit Features, and double click Start Editing.

~

=M j = = bols
2 % I

Copy
s

X Remove

% Open Attribute Table
ools
Joins and Relates » ls

L’ ZoomTo Layer

Visible Scale Range »
Use Symbol Levels
Selection »

Label Features

Edit Features »|[7 startEditng 5

4g Convert Features to Graphics...

L_[I Organize Feature Templates...

Data >
/. Save As Layer File...

W’ CreateLayer Package...

[ Properties...

Right click layer “cutfill_01” = Selection > Make This Only Selectable Layer.
By using [Z] button on Editor toolbar, select polygon object on layer “cutfill_01” that on the

river flow.

Delete the objects by press Del button on computer keyboard.

For polygon object that should be edited by changes its shape, the first is select the object by
using [Z] button on Editor toolbar.

On Editor toolbar, click Cut Polygon Tools ' button.

Cut the polygon objects that assume the inundation is not fitted with the actual condition in
the field.

AfFA" AT

After all of polygon objects has finished editing, click Editor button, click Save Edits, and click
Stop Editing.
Next we will use “area rawan banjir bandang ref.shp” that contained in folder: Ref.
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VII. Making Landslide Potential Map and Banjir Bandang Hazard Map

1)
2)

3)

10)

Open/run ArcMap, choose Blank Map.

Insert data “citra satelit.tif” that derived from folder: Data source for training\O1 Satellite
image.

Insert data “das ref.shp” and “area rawan banjir bandang ref.shp” that derived from folder:
Ref.

Insert file layer of “Potensi longsor berdasarkan faktor gabungan.lyr” that derived from folder:
Data source for training\10 Landslide potential by combine factor.

Change the transparency layer of “Potensi longsor berdasarkan faktor gabungan” and layer
“area rawan banjir bandang ref”, become 35%.

Click layout view button, located at the bottom of the ArcMap workspace.

vijBle & g

Right click on any empty space ArcMap workspace, and choose Layout to display Layout
toolbar.
Layout Toolbar is like the figure below.

BIODEH BE S v EEMHE
Click Change Layout @ button on Layout toolbar.

Next will appear Select Template window. Click tab ISO (A) Page Size, choose ISO A3
Portrait.mxd. Click Finish button.

Select Template @

My Templates | Architectural Page Sizes | 1SO {A) Page Sizes | North American (ANSI) Page Sizes | Tr ¢ *

= Preview
3)150 A Landscape.md e

8IS0 AQ Portrait.mxd
@VSO A1 Landscape mxd
H)1S0 A1 Portrait.mxd
@ 1SO A2 Landscape mxd
M) IS0 A2 Portrait.mxd

381150 A3 Landscape.mxd 297 mm.
X
]IS0 A4 Landscape mxd

8150 A4 Porrat mxd 420 mm.

M) IS0 A5 Landscape.mxd
8150 A5 Portrait.mxd

C:\Program Files\ArcGIS\Desktop 10.0\Map Templates\Standard Page Sizes\ISO (A) Pa!

Click Insert on ArcMap main menu, then click Title.
[ msert | selection _Geon

& DataFrame

It Title
A Text

Dynamic Text »

Neatiine...
Legend...
North Arrow...

Scale Bar...

5 B = i O

T
3

Scale Text...

El ricture...

‘&;ﬂ Object...

88



Training Module

Making Landslide Potential Map and Banjir Bandang Hazard Map

11)

12)
13)

14)
15)

Next will appear Insert Title window. Write the title as “Peta potensi longsor dan rawan banjir
bandang”. Click OK button.

What title would you like to give your map?

| Peta potensi longsor dan rawan banjir bandang

Set type, font size and its position on the map.

Click Insert on ArcMap main menu, then click Scale Bar.

Next will appear Scale Bar Selector window.

Scale Bar Selector @

Preview

Scale Line 2

o = 100 200 Niles Cr—
Scale Line 3

M e

Stepped Scale Line

Altemating Scale Bar 1 {b

s E=

Atemating Scale Bar 2
100

o
o
o
@
5
o
1
o
=]
@
“

Properties...
T Twies
Single Division Scale Bar More Styles
Hollow Scale Bar 1 v OK Cancel

Choose “Alternating Scale Bar 1”, then click OK button. Set type, font size and its position on

the map.

Click Insert ArcMap main menu, then click “North Arrow”.
Next will appear North Arrow Selector window.

North Arrow Selector E]

X

Preview

YYLE

ESRI North 1 ESRI North 2 ESRI North 3

w¢;2
m

14

ESRI North 4 ESRI North 5 ESRI Notth 6

N N
[ “'@E “‘%E Scale to fit page
ESRI North 7 ESRI North 8 ESRI North 3

\ N
Save..
[ £ P7 - ‘ﬁ V\{ \Pi E v OK Cancel

Choose the north symbol as you wish, then click OK button. Set type, font size and its position

on the map.
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16) Click Insert ArcMap main menu, then click “Legend”.
17) Next will appear Legend Wizard window.
Choose which layers you want to include in your legend
Map Layers: Legend ftems
:veaiw;anbanjiaargdandg(re{ 'Sawlan:anjirbb?gdanﬁg(ref{kt}
otensi_longsor jasarkan. = | potensi_longsor_berdasarkan_fakt(
pmrasat_em.l?i N 1 =
< | &) | 5| (3]
Set the number of columns in your legend: \17 7:‘
Nt >
On Legend item are, remove satellite image by choosing layer “citra satelit.tif” on part of
Legend Items, and by clicking button. Click Next button.
18) On Legend Wizard part-2 window, we can change the legend title and change the view color
and font character. Click Next button.
Legend Title
;Legend
Legend Title font properties Title Justification
Leos E You can use this to
control the justification
Size: v | of the title with the rest
e of the legend.
Font: |"]"ﬂi‘ I
(B 7 U ==
< Back RNe:d > Cancel
19) On Legend Wizard part-3 window, we can change the view of legend frame. Click Next button.

Legend Wizard

Legend Frame
Border
| B
| (B
Background
I B)|
v

| o
Drop Shadow

(=)
l ‘)
Gap Rounding
[ 10.005] [ 0a] %

3

[ < Back ][ _Nexd:[%J[ Cancel ]
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20) On Legend Wizard part-4 window, we can change the view character of legend symbol for each
layer. Click Next button.

Legend Wizard @

You can change the size and shape of the symbol patch used to represent line
and polygon features in your legend.

Select one or more legend items whose patches you want to change.

Legend ftems: Patch
[Area rawan banirbandang — JEERVEUSFNE] ] fots)
| citra satelt tf : 5

| Daerah Aliran Sungai o 2000 |
Potensi longsor berdasarkan faktor gabun | Height: {2000 J =)
lne: | —— v|
‘ |

=l

Preview

[ <Back J[MNext>
N

I [ Cancel ]

21) On Legend Wizard part-5 window, we can change the spacing between each layers in the

legend.

Legend Wizard @

Set the spacing between the parts of your legend.

Spacing between:

Preview

Tille and Legend tems: [[EH |pts) spacing _Eﬁe
Legend item 1 Legend item 3
Legend tems: [714 16t5) || peadng s
Label descripfion e Label desoriptio
Columns: (774 [tg))]| T 2bel deootpton el desaipton
N Label desoriptonr —— Label desoipon
Headings and Classes:  |7.14 | pts) Label deseipton —— Label desiptorn
1 Legend item 2 Legend ltem 4
Labels and Descriptions: | 7.14 | fpts.) eaencien -
‘7 label deswripfon | label deswripton
Patches (vertically): ‘7.147 fots)
Petches and Labels:  |7.1¢ ﬂ ts)

[ Cancel

[ <Back ]L{%ﬁnish |

Click Finish button. Set the size and its position on the map.
22) To insert the coordinate information on the map layout, right click Layer on the Table of
Contents and click Properties.
23)  Next will appear Data Frame Properties window. Click Grids tab.

Data Frame Properties @E|

General Data Frame Coordinate System |

Reference grids are drawn on top of the data frame in Layout view only.

Feature Cache | Annotation Groups | Extert Indicators | Frame | Size and Postion |

Grids

New Grid... R

[ ok ][ canesl |

ooy |
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24)  Click New Grid button.

25)  Next will appear Grids and Graticules Wizard window. There are 3 radio button for different
coordinated system. Choose Graticule, click Next button.

Grids and Graticules Wizard @@

oo woom  woom  Which do you want to create?
il
|

s (O Measured Grid: divides map into a grid of map units

O Reference Grid: divides map into a grid for indexing

Grid name: |Graticule1

=S
26) Next will appear Create a graticule window. Fill in the Intervals part, the coordinate interval

that we want to show. For example, on parallel line and meridians line, we fill with value 3’.
Click Next button.

Create a graticule @@

Appearance

(‘ T O Labels only

O Tick marks and sbels ]

(®) Graticule and labels

Intervals

Deg Min  Sec

Place parallels every ‘T‘ [T‘ :r latitude

Place mendians every [B E E longitude

[ <Back [ ﬂeﬂ:%[ Cancel |

27)  Next will appear Axes and labels window. Choose character of line and label that we want to
show. Click Next button.

Axes and labels

Line style:
[¥] Major division ticks E

[¥] Minor division ticks

Number of ticks per major division: D

v

Labeling

| &

([ <Back ]L{:(Next> | [ cancel ]
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28)

29)

Next will appear Create a graticule window. Determine the character types of coordinate
boundary lines, and determine wheter we want to display Neatline (line edge map). Click

Finish button.

Create a graticule @

<

Graticule Border

O Place a calibrated border at edge of graticule

Neatline

[ Place a border outside the grid

Graticule Propetties
= O Store as a static graphic that can be edited

® Store as a fixed grid that updates with changes to
the data frame

[ <Back J[ \Frish ] [ Cencel ]

Automatically, ArcMap will show the label of coordinates label on the map frame. This
coordinate value will automatically change if we change or pan the data/object position.
To adjust the position of objects on the map layout to be more neat and pleasant to look at,

we can set the margin of a certain size according to our wishes.

The trick, click and drag the mouse cursor on the bar layout to produce a certain margin size.

Automatically, the dashed line in blue will be formed. Objects that exist in the layout can be

snap to the line.

15

A0 |15 420 125 430 (35 |40 |45 |50 |55 |60 |65 |70 |75 |80 |85 |90

[329 [334 339 344 349 [p54 (59 [364 309 [374 79 B4 (B9 (94 (199 P04 09 fi1d

[@ﬁ@lﬁi FCEEELLY

%Peta Potensi
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1 1
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30)

31)
32)

Here are some tips that provide information about the tool differences between Tools toolbar

and Layout toolbars.

QAN 2l e . TN @7 E NS O

BEMEE BR s P BRME
From both toolbar, we can see that there are some tools that have image/icon similarity that
are the tool of Zoom In, Zoom Out, Panning, Full Extent / Zoom Whole Page. When we use the
tool from the Tools toolbar in the Layout workspace, then the change is object data or the
contents of the map. Whereas if we use the tool from Layout toolbar, then the contents of the
object data will not change but just the view of the layout only.

As an example we can use the Zoom In tool on the Layout toolbar to zoom in the corners of
the map frame when we want to set the size of the margin.

To make/export the map into PDF format, click File and click Export Map.

Next will appear Export Map window. Choose the type of file that we want to save that is PDF.

5T P
Savein: | () 11 Creating banjir bandang hazard area v S A o
3 cutfil_01
i Lﬂﬂ i | [Dinf
Ny Heces Draster_01

Documents
~ (Dtin_01

B ﬁ: membuat peta

Desktop

=/
My Documents
My Computer
File name: |Peta potensilongsor dan rawan banjir bandang ¥/| I\ Save
My Network J
Places Save as type: ‘ PDF | Cancel
<7 Options
General | Fomat | Pages || Advanced
Resolution |300 |4 |dpi
Output Image Quality (Resample Ratio)
J
Fast Nomal Best

Ratio: 1: 1

h Clip Output to Graphics Exent
On part of Options, set the Resolution = 300 dpi and Output Image Quality = Best. Click Save
button.
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33) Hereis a map the resulting.

Peta Potensi Longsor dan Rawan Banjir Bandang
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