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Step4. Making flow direction data

1)

2)

3)

4)

5)

The first step in hydrology analysis is making flow direction data. On Arc Toolbox window, click
symbol + on Spatial Analyst Tools = Hydrology, double click Flow Direction. Next will appear
Flow Direction window.

=] Q Spatial Analyst Tools
& Conditional

(-8 Density \ Flow Direction
s 2 [E)its:::t?:n @ Input surface raster
. & Generalization It =] ﬁ
&y Groundwater @ Output flow direction raster
=& Hydrology [ ] ﬂ
i\\ Eia“Si" [ Force all edge celis to flow outward (optional)
& Flow Accurnulation Ol I cop st (0p o)
oo Diecton] [ ] &
# Flow Length N

# Sink %

#, Snap Pour Point

# Stream Link

#, Stream Order

#, Stream to Feature [
- # Watershed

ok | [ cencel ] [Envionments...] [ ShowHelp >> |

On Input surface raster combo box, choose “dem_10" layer.
7\ Flow Direction @@@

@ Input surface raster

°® < slope_10
< slope_50
< hilshade_10
<
<> dem_50

|«
B &

Help >>

On Output flow direction raster combo box, click symbol, save the file into folder: Data
source for training/02 Contour data. On Name text box, write “flowdir_10". Click Save button.

Output flow direction raster @

Look in: lﬁq;cyn@rgaﬁ *{\ R

Name: [ flowdir_t0 [psae ]
La\y
Save as type: ‘Raster datasets v/ [ Cancel ]

On Flow Direction window, click OK button.
"\ Flow Direction (=13}

Input surface raster

| dem_10 > &
Output flow direction raster
[ 1v\# Training SOURCE #\new resuits\02 Contour data\flowdir_10 | %

[ Force all edge cells to flow outward {optional)
Output drop raster (optional)

[ ] &

l OK \_J [ Cancel ] [Environments.‘. ] [ Show Help >> ]
13

Do steps 1 — 4 above to obtain flow direction data from processing dem_50 data (pixel size
50m). Give the file name with “flowdir_50".
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6) Here is a view of flow direction data.

Step 5.  Making flow accumulation data

1) The next step is making flow accumulation data. Click Flow Accumulation on Hydrology
toolbox. Next will appear Flow Accumulation window.

- Spatial Analyst Tools
)-8 Conditional
& Density
& Distance
+-& Extraction '\ Flow Accumulation Q@@
o &' Generalization o Input flow direction raster
4 & Groundwater I = EJ
= &' EydB'O]?gy @ Output accumulation raster

y, Basin 2
l; Fill Input weight raster (optional) A@I
~ B || | o
I\. Flow Direction l} Output data type (optional)
#, Flow Length ELOAT
# Sink
#, Snap Pour Point [}(
#, Stream Link
# Stream Order
#, Stream to Feature [
#, Watershed

ok | [ cancel ] [Environments...] [ showHelp >> |

2) On Input flow direction raster combo box, choose “flowdir_10" layer.
\ Flow Accumulation Q@@

o Input flow direction raster

|

flowdir_50
ﬂowzi 10
slope_10 [%
slope_50
hillshade_10
dem_10
dem_50

L

o B B B

Help >>
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3) On Output accumulation flow raster text box, click symbol, save the file into folder: Data
source for training/02 Contour data. On text box Name, write “flowacc_10". Click Save button.

Output accumulation raster

Lookin: | 02 Contour data v &M@

Name: flowacc_10 Save k
Saveastype: |paster datasets v
4) On Flow Accumulation window, click OK button.
"\ Flow Accumulation Q@
Input flow direction raster
[fowdir_10 =l g
Output accumulation raster
[V\# Training SOURCE #\new results\02 Contour data\flowacc_1€ g
Input weight raster (optional)
‘ = g
Output data type (optional)
FLOAT v
[ o {%_H Cancel | [Environments.... | [ show Help >> |

5) Do steps 1 — 4 above to obtain flow accumulation data from processing slope_50 data (pixel
size 50m). Give the file name with “flowacc_50".
6) Here is a view of flow accumulation data.

7) To save the workspace, click Save Gl button on Standard toolbar, or press Ctrl+S button on
computer keyboard. Save the MXD file into folder: Data source for training\02 Contour data,
give the name file “contour”, and then click Save button.
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I.3. Georeferencing geological map and digitations geological elements

Step1l. Georeferencing geological map

1) Open/run ArcMap, choose Blank Map.

2) To set the projection and coordinate system of ArcMap workspace, right click Layers in Table
of Contents and then click Properties. Next will appear Data Frame Properties window.

3) Click Coordinate System tab.

Data Frame Properties @@
| Feature Cache || Annotation Groups | Ext s | Frame | Size and Posttion

llumination | Grids

| General | Dataframe | Coordnat

Current coordinate system:

No projection

Select a coordinate system:

S]rovortes

-5 Predefined

&3 <asin>

4) On part Select a coordinate system, click symbol + on Predefined > Geographic Coordinate
System = World, and choose WGS 1984. Click OK button on Data Frame Properties window.

Feature Cache | Annotation Groups | Edent Indicators | Frame | Size and Posttion Feature Cache | Annotation Groups || Exent Indicators | Frame | Size and Posttion
Genersl | DataFrame | Coordinate System | [llumination | Grids General | DataFrame | Coordinate System | [lluminaon | Grds |
Current coordinate system: Current coordinate system:

GCS_WGS_1984 Clear GCS_WGS_1984 | Clear
Datum: D_WGS_1984

Datum: D_WGS_1984

Select a coordinate system: Select a coordinate system:
[ 5] Favorites A &) ITRF 1994 -~
25 Predefined € ITRF 1996

[ A
7,2 I = ——
Import... Import...
@£ Africa P €3 TTRF 2000 P
-3 Antarctica € ITRF 2005
-5 Asia New € Nswc 9z-2 m

@[ Atlantic Ocean €3 wes 1966

P

@£ Australia and New Zealand e €3 wes 1972
# ] Caribbean &) WGS 1972 TBE
- County Systems S : (&) s 1584 | Tt
@[] Europe ®- (&7 Projected Coordinati®ystems B =
-5 Indian Ocean v E3 <custom> v
[[_ok ][ cancel J[ apy | [ ok ][ cancel | [ ety |

At this time, ArcMap workspace has had projection system of WGS 1984 and LatLon
coordinate system.
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5) Click Add Data ‘¥~ button. Enter into folder: Data source for training\04 Geological map,
choose file “Peta geologi lembar Besuki.jpg”, and then click Add button.

Lookin: | 04 Geological map v a3l

Peta geologi lembar Jember.jpg

Neme: [eta geolog lember Beskijpg ] 23
Show of tyPe: | Datasets and Layers vl [ Cancel ]
6) If data that will be inserted into the ArcMap workspace is a raster data, there will be a

confirmation whether we want to create a "pyramid" for this data. Making pyramid is useful to
smoothen the process of data loading and zooming. Click the Yes button.

Create pyramids for Peta geologi lembar Besuki.jpg (4794 ... [X]

This raster data source does not have pyramids. Pyramids allow for rapid display at
varying resolutions.

Pyramid building may take a few moments.
Would you like to create pyramids?

[ Yes%_J[ No ] [ Cancel ]

[] Use my choice and do not show this dialog in the future.

7) Raster file that we will enter, not yet have a geospatial reference, so there will appear a
message like below. Click OK button.

A Unknown Spatial Reference @@

The following data sources you added are missing spatial reference
information. This data can be drawn in ArcMap, but cannot be projected:

Peta geologi lembar Besuki jpg

8) The following is a geological map that are inserted.

€ Untitled - ArcMap - ArcView [BEE
Fle EGt View Bookmerks Insert Selecton Geoprocessng Customize Windows Hebp
N s | X |9 o b - [16.199023,869 VI BDEE RO P a2, e » R e L Dl s v o [BTSW hep- .
30 Anaiyst > | Layer: d R B Gl @ @ . ave: ] 7 [ o Georeferencing - | Layeri Peta geobog lembar Besukipg ¥ (- o [ o
ArcToobox #x R |
E]gvn g ) ArcToobox e
— | # @ 30 AnalystTools ) g QYD
= & Layers @ @ Analysis Tools ] B
=@ & @ Cartograshy Tools 3
RGB & @ Conversion Tools S
MRed: Band_1 @) Data Interoperability Tools T
B Green: Band_2 & @) Data Management Tools bt
Wse: Band 3 & Editng Tooks = &
@ @ Geocoding Tools -
@ Geostatistical Analyst Tools 4
& @ Linear Referencing Tools - ol
@ @ Multdimension Tools -
& @ Network Analyst Tools
@ @ Parcel Fabric Tools
@ Schematics Tools
& @ Server Tools L
& @ Spatial Analyst Tools fic)
@ @ Spatial Statistics Tools o B
& @ Tracking Analyst Tools [}‘ | "
.
o
Ll
)
&
w
v
ae &g >

-2736.617 -4216.755 Decmal Degrees
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9) Because the geological map has not georeferenced yet, so for georeferencing purpose we
need Georeferencing toolbar. Right click on any empty space on ArcMap workspace and then
click Georeferencing.

Draw

ET GeoWizards
Edit Vertices

Editor
Effects
Feature Cache
Feature Construction
GPS
Geocoding
Geodatabase History
Geometric Network Editing

Georeferencing R ‘

Geostatistical Analyst 43

Graphics

10) Next, will appear Georeferencing toolbar as below. Place the toolbar on the upper side of

ArcMap workspace.

Georeferencing ~ o = Reind)
Georeferencing ~ | Layer: | Peta geologi lembar Besuki jpg v @~ f EE

11) On Georeferencing toolbar, make sure that file that is chosen on Layer combo box is the data
that will be georeferenced. This should be considerable concern if there are several image
layers on the Table of Contents. On this step, layer that should be chosen is “Peta geologi
lembar Besuki” layer.

[ A E- "l Peta geologi lembar Besuki jpg vl G~ /*‘ |

12) To choose georeference method, click Georeferencing button, and click Auto Adjust.

Georeferencng v | Layer: |Peta

Fit To Display
Flip or Rotate >

Transformation »

- T

13) To make this geological map become georeferenced, we will make actual coordinate of four-
frame corner of the geological map.
Click Zoom In button on Tools toolbar, and then zoom the upper right corner of geological map
frame until the corner can be seen clearly.

ag(ooe nﬂ;(EJ 114°00' BT(E)

' 7°35' LS(S)
=== 60" mU(N)

@

14) To start georeferencing process, click Add Control Points button on Georeferencing toolbar.
Georeferencing v | Layer: -] &~ jl\

Add Control Points

26



Training Module
Making Landslide Potential Map and Banjir Bandang Hazard Map

15)

16)

17)

18)

19)

Point the + cursor, as precise as possible to upper right corner of geological map frame, and
then click one time.

) 114°00' BT(E)
| 7°35' LS(S)

After the + cursor becomes green and attached on the upper right corner of geological map
frame, right click on any space. There will appear an option to input the coordinate. Choose
Input DMS of Lon and Lat.

|
| 7°35' LS(¢
mommry

ancel Poin AL h ;4" =

== YN ML
On Enter Coordinates DMS window, write on the text box the value of Longitude and Latitude
according to lat long value of the geological map frame. Click OK button.

T T [E) 114°00' BT(E)
| :

- g 7°35' LS(S)
Degree Minute Second
Longitude: | 14 | o | 0 G Cw
Latitude: | 7B 35 | [ & o5 1 N 000 a J l.‘r
_mm Cancel tj{_] ” IL‘ If

Because the georeferencing method that we choose is Auto Adjust, so after we press OK
button, on Enter Coordinates DMS window, the geological map will move according the actual
position of the upper right corner of geological map frame.

Right click “Peta geologi lembar Besuki” layer, then click Zoom To Layer. At this time, the

ArcMap workspace will show “Peta geologi lembar Besuki” layer as a whole.

=l £ lLayers |@1 ‘
= @ @
RGB B3 copy
MMRed: Band_1 % Remove
[ Green: Band_2
MM Glue: Band_3

Joins and Relates »

oo, |

4R Zoom To Raster Resolution
Visible Scale Range >
Data »

Save As Layer File...

Propertes...

When finished setting the actual coordinates of the upper right corner, next we set the actual
coordinates of the lower left corner of the geological map. The procedure according to the
step 1:13 - 1:17 above.

Click the Zoom In button on the toolbar Tools, and then zoom the lower left corner of the
frame until the corner of the geological map is clearly visible.
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20)

21)

22)

23)

]

157 mU(N)

8°00 LS(S)

]

w,m\_

113°30' BT(E)

Click the Add Control Points button on the Georeferencing toolbar.

‘ Georeferencing " Layer: Peta geologi lembar Besuki jpg vl @ W

@]

Add Control Points

Move + cursor as precisely as possible with the lower left corner of the geological map frame,

then left click one time.

8200 LS(S) ~
113°30' BT(E)

Once the green + cursor attached to the frame corner of geological map, right click in any

place. There will appear an option to enter the coordinate. Select Input DMS of Lon and Lat.

B 4

L'_.—'J .

InputXandY ...

Input DMS of Lon and Lat...

X

8°00 LS(S) L—r
113°30' BT(E)

On Enter Coordinates DMS window, fill in the fields of Latitude and Longitude, according to
latitude and longitude value of frame corner of the geological map. Then click OK button.

Degree

Longitude: |

113; )

Latitude: |
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24) Repeat the procedure according with Stage 1:13 — 1:17 or Stage 1:18 — 1:23 for upper left
corner and bottom right corner of geological maps frame. The figure below shows the four
corners of the geological map frame that has set the actual coordinates.

25) To see the error rate of coordinates setting, click button on Georeferencing toolbar to
bring up Link Table window. Column “Residual” shows the error values contained in each
frame corner. We can see the total Root Mean Square (RMS) error on the lower right corner.
All units of this value is in degrees.

Click OK button to continue.

Link Table 3]
Lk | XSouce | YSouce | XMap |  YMep | Residual %
1 4526.877078 -279.910613 114.000000 -7.583333 0.00055
191.960819 -3944.804427 113.500000 -8.000000 0.00055
3 175.906123 -310.020539 113.500000 -7.583333 0.00055
ks 4529.925399 -3928.832733 114.000000 -8.000000 0.00055
& ] |
vV Auto Adjust Transformation: | 1st Order Polynomial (A" v|  Total RMS Error: |0.00055
tood.. | _swe.. | mosooronpsmer | |

26) To set the final stage georeference, click Georeferencing button, then click Update
Georeferencing. Once this button is pressed, all the red/green + on the four-frame corner,

geological map will disappear.

|Georeferencing ¥ ‘ Layer:

Peta
" Rectify...

é, Flip or Rotate »
Iransformaﬁonib

v Auto Adjust

& Update Display

Delete Control Paints

Reset Transformation
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27) In total there are four geological maps that should be georeferenced. Therefore do the
georeference procedure according with step 1.5 - Phase 1:17.
28) The following is a view of two geological map after going through stages of georeferenced.
& geologi - ArcMap - ArcView [AEE
File Edit View Bookmarks Insert Selecton Geoprocessing Customize Windows Help
Dsds B x| 0 o db - [1037ms ] EEEE D $e 82 b N e IS M by . BTSW rep- o
D Analyst~ taver: [ <] L - @ @ B aye:[ 4 5 Georeferending - | Layer: | Peta geologilembar Jemberjpg v A vEli
Table Of Contents R X ArcToobox 2x -~ ol 3
R B s S . - E b
@ @ Analysis Tools A o
Peta geologilembar Jember.jpg || ¢ @ Cartography Tools
Ra8 % @ Conversion Tools L) =
MlRed: Band_t - @) Data Interoperabilty Tools T
[ Green: Band_2 @ @ Data Management Tools el
MM5e: Band_3 @ Editing Tools = 3
= [ Peta geologi lembar Besuki.jpg @ @ Geocoding Tools
RGB @ Geostatistical Analyst Tools -
—maln 3 Sl L
Wote: o3 - Jeniloie
- el RE
& @ Spatial Analyst Tools L
¥ Spatial Statistics Tools [ R
bt St &
8
i
@e 2 ng > =
113.432 -7.989 Decimal Degrees
29) Save the ArcMap work in the folder: Data source for training\04 Geological map, with the
name "Geologi.mxd".
Step 2.  Digitize geological element

1) There are two types of geological elements that will be digitized from geological map. Those
element are lineament and fault. The procedure that will be used is refer to Chapter 1.1 Step 2
which is procedure to make data if past landslide data.

2) By using Catalog that is on the right ArcMap workspace, make a new shapefile with the name
of “lineament”, feature type: polyline, and coordinate system “WGS_1984 UTM_Zone_49S”".

3) On Editor toolbar, click Editor button and click Start Editing.

4) Next will appear Start Editing window that give information that the coordinate system of

lineament (UTM 49) is different with the coordinate system of ArcMap workspace (lat-long).

This is no problem because both still in the same projection system (WGS 84).

Click Continue button to continue.
Start Editing

Oyt

P

Start editing encountered one or more layers with warnings.
You may not be able to edit some layers if you continue.

! Description I
Spatial reference does not match data frame.

[[]Do not show this dialog unless there are errors that prevent start editing.

[:Connnue Stop Editing

Tip: Double-click error to view additional information
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5)

6)

7)

8)

9)

10)

11)

On Create Features window, click lineament; and on Construction Tools window, click Line.

[0
[ construction Tools
[/ Line
[] Rectangle {b
O cirde

O Elipse
. Freshand

Zoom-in in such a way the geological map so the objects on the map such as lineament and
fault can be seen clearly.
Find the lineament object, and begin the digitization process by following the lineament

object. After completion of the digitized object, press F2 key.
P .'( ‘-\ PR "}

Delete Vertex

|\ T
P M/ # d
]

i) Yrdry

i b Move... N
-
Fs - Move To...
o
et /'/ j’ Change Segment >
o
y > - ¢“

Flip N
Trim to Length...

Part >
Delete Sketch  Ctrl+Delete |
(1 Fiish Sketch P2 |

Finish Part L@ }

@ Sketch Properties

Find another lineament object on the study area, and start again the digitations process.

Once all the lineament objects of the study area has been completed digitized, on Editor
toolbar, click Editor button, click Save edits, and click Stop Editing.

According to the geological map, the areas covered in the study area does not have fault data,
so the fault data can be skipped.

For the purposes of this training, we use the file "kelurusan ref.shp" contained in the folder:
Ref.

Save the ArcMap workspace into folders: Data source for training\04 Geological map. Give it
the name "Geologi.mxd".
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I.4. Making basin, Catchment area and sub-area

Catchment area is an area of land, which is a unity with the river and its tributaries, which serve to
accommodate, store, and stream water originating from rainfall to the lake or the sea naturally,
where the boundary on land is topographical separators and the boundary at sea until the waters are

still affected land activities.

Basin or micro-watershed is a hollow in the landscape where the water flows in a ditch. Catchment
area is an amalgamation from several basin.

Step1. Making basin data
1) Open/run ArcMap, choose Blank Map.
2) Enter “flowdir_10” data from the folder: Data source for training/02 Contour data.
3) On Arc Toolbox window, click + symbol on Spatial Analyst Tools = Hydrology, then double click
Basin. Next will appear Basin window.
\ Basin k—@@@
@ Input flow direction raster
[ =l
@ Output raster
|
- ;(ydrulogy
‘i Fill N
#, Flow Accumulation
#, Flow Direction
# Flow Length
# Sink
"t Snap Pour Point
#, Stream Link
#, Stream Order
:: i o[ comel. | [Enviommentszzo | Srowiets s>
4) On combo box Input flow direction raster, choose layer “flowdir_10".
“\ Basin @@@
Input flow direction raster
& Inpul ﬂ @J
o[ O
é]
[ ok [ cencel ] [Environments...] [ showHelp >> ]
5) On text box Output raster, click symbol, save the file into the folder: Data source for

training/02 Contour data. On text box Name, fill in with the name of “basin”. Click Save button.

Output raster @
| L &3 [» E

Lookin: |5 02 Contour data

ﬁslope_so

Name: [ basin|

‘ Save

Saveastye: |Raster datasets

v \ Cancel
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6) Click OK button on Basin window.
\ Basin E‘@@

Input flow direction raster

[fowdr_10 =]
Output raster

| K:15ABO 1V\Data source for training\02 Contour databasin |

[_ok ][ cancel ] [Environments... ] [ showHelp >> |
3

7) The figure below is a view of basin data. This data will be used for analysis of watershed
determination.

@ Untitled - ArcMap - ArcView

Fle Edt View Bookmerks Insert Selection Geoprocessing Customize Windows Help

OeES BB X|9 0o b [ ) e EE S v el h R 2 o 15 D e o @A G ETSH b

D Analyst~ | Layer: [ flondr_10 B alE Sl @ @, aye: [ fondr_i0 ] /.l -, Georeferencing - |Layer: fowdir_10 Q- B
1

Table Of Contents B X arcToolbox x ~
3SGE| E ArcToobox A
- & 30 Analyst Tools
= = Layers & Analysis Tools
] & Cartography Tools
Value & Conversion Tools
Heh : 2357 &P Data Interaperabilty Tools
8 Data Management Tools
Low:1 B Editing Tools
B Geocoding Tools
= O flowdir_10 B Geostatistical Analyst Tools
Value B Linear Referencing Tools
High : 255 B Multidimension Tools
& Network Analyst Tools %
Low: 1 & Parcel Fabric Tooks
B schematics Tools
B server Tools
B spatial Analyst Tools
& Conditional
& Density
& Distance
& Extraction
& Generalization
& Groundwater
- & Hydrology
4, Basin
A F
45, Flow Accumulation
%, Flow Direction =
4, Flow Length
# sink
#, Snap Pour Point
#, Stream Link
#, Stream Order
#, Stream to Feature
#, Watershed
& & Interpolation v
& Local M EENEEE il =

(RN |

ezLop

Y AR Y

£l 2o kB E

_ &l

76957343 9113821066 Meters

Step 2.  Choosing basin for making catchment area

1) On ArcToolbox, click + symbol on Conversion Tool = From Raster, then double click Raster to
Polygon. Next will appear Raster to Polygon window.

ArcToolbox X
[® ArcToolbox
- & 30 Analyst Tools
- & Analysis Tools
& Cartography Tools
=& Conversion Tools
& From KML
=& From Raster
#, Raster to ASCIT
#, Raster to Float
#, Raster to Point
<
#, Raster to Polyline Ri
#, Raster To Video
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2) On Input raster combo box, choose “basin”. On Field combo box, choose Value. Save the data
into folder: Data source for training\O5 Creating catchment area, and give the name of
“basin.shp”. Give check sign on Simplify polygons check box. Click OK button.

'\ Raster to Polygon

Input raster
[basn = e

Output polygon features
K:\SABO IV\Data source for training\05 Creating catchment area\basin.shp EE

Simplfy polygons {optional)

[__ok nJ [ cancel ] [Environments... ] [ showHelp >> |
143

Once the process is complete, automatically there will be a new layer named "basin"
(polygon).

3) Add “sungai utama.shp” and “anak sungai.shp” data from the folder: Data source for
training\03 River vector data.

4) To determine the boundary of catchment area manually, focus on one of the main river that
has flow from upstream to downstream. And then focus on the seasonal river that connect to
the main river.

The first step, focus the one of main river object. To choose/select the object that we want,

right click “sungai utama” layer -- > Selection, click Make This Only Selectable Layer

ArcToobox Tx
EERE | B AvcTodbox ‘
= | & @ 3D Analyst Tools

= V%_ H & @ Analysis Tools H\
ZH B copy

=] anaksuf X Remove s

Open Attribute Table
= @ basin P

] Joins and Relates »

= slope_1{ ¢
Valy

High | 4

v ZoomTolayer

Visible Scale Range »
Low

AR

Use Symbol Levels

= basm_ll Selection =3

valy Label Features d
High

Edit Features y | @
Low
% Convert Features to Graphics... X selectal

| Make This The Only Selectable Layer

Data 4
< Save AslayerFile...
Create Layer Package...

o
[ Properties...

5) To make continuous selection, click Selection on ArcMap main menu = Interactive Selection
Method, click Add to Current Selection.

Selection | Geoprocessing Customize  Windows Help
BL Select By Attributes... bl GG B el x?
I = R boc)
% Select By Location g ke @ @ _ layer: basi
]
5 4 \x
| Interactive Selection Method  » ‘ Create New Selection
Selection Options... v | Add to Gurent Selection
P 9 :
@ Geostatistical Analyst Tools Remove From Current Selection
&P Linear Referencing Tools Select From Current Selection
P-4
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6) Click Select Features by Rectangle ' button on Tools toolbar.
7) Select one of the main river object. Zoom-in or zoom out the view to ease the selection
process.

8) Right-click on layer "sungai utama", point the mouse cursor to Selection, then click Create
Layer From Selected Features.

Table Of Contents R X ArcToolbox
FReR ] [ ArcToolbox

@ 30 Analyst Tools

= = Layers ‘ * Analysis Tools
=]
Z &l copy

= ansksul X Remove s

B Open Attribute Table
a8 basin -
Joins and Relates >
= =
= M slope_1{ <> Zoom To Layer s
Valy =
High| *
Visible Scale Range »
Low

Use Symbol Levels

e basm_“ Selection » || &8 zoom To selected Features
Valy Label Features

Figh

Pan To Selected Features
Clear Selected Features
Switch Selection

Select All

Edit Features >

Low § 5

BZ e ah

%o ConvertFeatures to Graphics...
Make This The Only Selectable Layer

Data > Copy Records For Selected Features
< Save As Layer File...
k‘i) Create Layer Package... Create Layer From Selected Features |

Open Table Showing Selected Features
e ST

[ Properts...

9) Automatically, will form a new layer called "sungai utama selection".

10) Press Clear Selected Features button on Tools toolbar to clear the previous selected
object.

11) To clarify the view of "sungai utama selection" layer, uncheck or turn off the “sungai utama”
layer.

12) The second phase, focus on the seasonal river object which is a tributary branch of the main
rivers of the previous selection ("sungai utama selection" layer). To assist in selecting an object
which is a tributary branch of the main river, click Selection in ArcMap main menu, then click
Select By Location. The next window will appear Select By Location.

Seecton | Geoprocessng | Gstomzs

By SelectBy Attributes...

[_% Select By Location... N
5

a

b3
]

Interactive Selection Method ~ »

Selection Options...
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13)

14)

On Selection method combo box, choose “select features from”. On part of Target layer(s),
choose “anak sungai”. On Source layer combo box, choose “sungai utama selection” layer. On
Spatial selection method combo box, choose “Target layer(s) features intersect the Source

layer feature”. Click OK button.
Select By Location @@

Select features from one or more target layers based on their location in
relation to the features in the source layer.

Selection method:
‘ select features from v

Target layer(s):

[0 sungai utama selection
[0 sungai utama

anak sungai

[ basin

[Jonly show selectable layers in this list

Source layer:

”" sungai utama selection L‘
(0 features selected)
alalsekclionpethod
[rarget layer(s) features intersect the Source layer feature v|
[[] Apply a search distance
3000.000000 | Meters v
o Com ) (o= )

The selected tributary is the objects that connect or intersect the main river object. There will
be tributary object that wasn’t not selected, one of the cause is that object is a second branch
(the position was not intersect with main river, but still is branch of main river. We can select
the tributary objects by manually regarding process on previous step 4 — 7.

that are not selected

& %::l Main river objects
14
rf’

)

The boundaries of —————
the basin of the
previous process

{ Tributaries  objects
<<—=

Objects selected
tributaries

)
—
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15)

16)

17)

18)
19)

After all of tributary that are the branch of main river are selected, the next step is making a
new layer based on this selected tributary.

Right click on “anak sungai” layer = Selection, click Create Layer From Selected Features.
Automatically, there will form a new layer named “anak sungai selection”. Figure on below is
the view of “anak sungai selection” layer and “sungai utama selection” layer.

X/

g

The next step is combining “sungai utama selection” layer and “anak sungai selection” layer.

On ArcToolbox window, click + symbol on Data Management Tools, 2 General, double click
Merge. Next will appear Merge window.

On Input Datasets combo box, insert “sungai utama selection” and “anak sungai selection”
layer. On Output Dataset, save the process result into the folder: Data source for training\03
River vector data. Give the name of “sungai selection 01.shp”. click OK button. Automatically,
will form a new layer on Table of Contents named “sungai selection 01”.

Input Datasets

L«

le =[x |+ &

< "»anak sungai selection
< »sungai utama selection

Output Dataset
K:\SABO IV\Data source for training\03 River vector data\sungai selection 01.shp
Field Map (optional) ' - - )
- LAYER (Text)
& TOPONIM (Text)

x 1+ @

P

| OK RI [ Cancel J [Envnronmens...][ Show Help >> ]
N

Uncheck or turn off the "main stream selection" layer and "selection creeks" layer.

Next we will select the basin (sub-DAS) that are part of this river object. Click Selection on
ArcMap main menu, and then click Select By Location. Next will appear Select By Location
window.
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20) On Selection method combo box, choose “select features from”. On Target layer (s) check box,
check or choose “basin”. On Source layer combo box, choose “sungai selection 01”. On combo
box of Spatial selection method, choose Target layer(s) features intersect the source layer
feature. Click OK button. We will see the selection result of several basin objects.

Select features from one or more target layers based on their location in
relation to the features in the source layer.

Selection method:

‘ select features from v

Target layer(s):
[0 sungsi selection 01
[ anak sungai selection
[ sungai utama selection
[ sungai utama
O anak sungai
basin

[JOnly show selectable layers in this list

Source layer:

[ sungai selection 01 |
f (0 features selected)

Spatial selection method:

{Toroetoyer(s) features ntersect the Source layer eI}
[[] Apply a search distance
sz
[ Help 1 l OK {kj [ Apply ] [ Close ] (

21) To make shapefile data based on this selection result, right click “basin” layer, point the mouse
cursor to Data, and then click Export Data. Next will appear Export Data window.

=d af{ &l copy
= E X Remove atabase

B open Attribute Table i j
= M b

Joins and Relates » Jate Value
. @ ZoomTolayer L
Visible Scale Range y pBranch
me
2 0O fi Use Symbol Levels Data
Selection i [oe

. Label Features

Edit Features ¥ |d Table Views

95 ConvertFeatures to Graphics...

[ ExportData...
Data > Export to CAD... $

Save As Layer File...

<
&y’ Create Layer Package... [Z] view Item Description...
o 2

Properties... Yo
Save this laver D <

22) Click button on text box of Output feature class. Save the new shapefile into the folder:

Data source for training\05 Creating catchment area, with a name of “basin 01.shp”.
-ExportData El@

Export: | All features v

Use the same coordinate system as:
(@ this layer's source data
O the data frame

Output feature dass:
i\.SABO IV\Data source for training\03 River vector data‘basin 01 shp‘

23) If a window appears asking if the exported data will be incorporated into ArcMap as a layer,
press the Yes button.

' Do you want to add the exported data to the map as a layer?
LY

X
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Save the ArcMap workspace into the folder: Data source for training\05 Creating catchment
area. Give the name as “DAS 1.mxd".

Step 3. Determining downstream part of catchment area

1)

2)

3)

4)

5)

6)
7)

8)

9)

On this step we will determine the downstream part of a catchment area based on
topographic slope. Open/run ArcMap, choose Blank Map.

Input “sungai selection 01.shp” data from the folder: Data source for training\03 River vector
data.

Input “basin_01.shp” data from the folder: Data source for training\05 Creating catchment
area.

Change the symbol view of “basin_01" layer, by changing Fill Color become No Color, Outline
Width: 1.5, and Outline Color: Blue (Lapis Lazulli).

Input the “flowdir_10", “flowacc_10", and “slope_10" data from the folder: Data source for
training\02 Contour data. If there are questions to make the Pyramids, click the Yes button.
Right click “slope_10" layer, and click Properties.

On Layer Properties window, click Symbology tab, choose Stretched on part of Show, choose
the color gradation green to red on part of Color Ramp, click Invert on part of Stretch, choose
Type Stretch Standard Deviation with n: 2. Click OK button.

Layer Properties @@
General | Source | Extent | Display | Symbology
Show: stretch values along a color ramp |
i |
| Classified | |
IStretched | % |
Discrete Color
Color Value  Label ‘
88.50%. |
0 |Low:0
Color Ramp: - ] |
|
[pisplay Background Value: | a9
[Juse hilshade effect Display NoData as(=]|) ‘
Stretch =
Type: Standard Deviations v Histograms
n: 27} [“linvert
[[] Apply Gamma Stretch: @ |
On ArcToolbox window, right click ArcToolbox, choose Add Toolbox.
ArcToolbox 2 x E"
/. ee—

be For W

-8 Anal :j\ Environments...
@ Conti[ U] Hiide Locked Tools

- Con
o @DAs  SaveSettings »
11§ Datal Load Settings »

Next will appear Add Toolbox window. Point into the folder: Data source for training\05
Creating catchment area, choose DAS.tbx, click Open button.

Add Toolbox 3
Lookin: |05 Creating catchmentarea v | 4 fap L3 = B4 L4 By

Name: | Das.thx Open

Show of type: fTuT)Iboxes v [ Cancel ]

Automatically, on ArcToolbox window, will add a new Toolbox named DAS.
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10) Right click ArcToolbox and then click Environments.

ArcToolbox ax N

=] ArcT ool o S
ArcToolb s

?0 3D Arf @ Add Toolbox..

-8 Anal ‘:% Environments...

-8 Carto )
Ty cor Hide (Bcked Tools

-8 DAS Save Settings »
- Data Load Settings »

11) On Environments window, click Workspace. On text box of Scratch Workspace, click button

and point the mouse cursor into the folder: Data source for training\05 Creating catchment
area\Scratch. Click OK button.

#X Environment Settings

2 Workspace
Current Workspace

‘ :\My Documents\ArcGIS \Defauit.gdb i &
Scratch Workspace
i K:\SABO Iv\Data source for training\05 Creating catchment area\Scratch ‘ E

|

¥ Output Coordinates

¥ Processing Extent

¥ XY Resolution and Tolerance
¥ M values

¥ Z values

¥ Geodatabase

¥ Geodatabase Advanced

¥ Fields

¥ Random Numbers v
OK R Cancel Show Help >>
Make sure that “snapped_pour.shp” and “watershed.shp” file has been erased or there should

be no in the folder: Data source for training\05 Creating catchment area\Scratch. If these two
files are in the folder, using the Catalog, delete both files.

13) Click + symbol on DAS toolbox and then double click “Membuat DAS”.
14) Next will appear Membuat DAS window. Click Add feature button and then point the cursor to

the river flow on the upstream area, that has topographic slope which began sloping. Click the
cursor on that position.

+** Membuat DAS

12)

Pour Point
© Add features interactively:
Id| Wirshd_ID S
|
| k|
| P
| [=
|
| 3
|
O Use features from:
Output snapped pour point
i}’/»scra@wurlsuace%&napped |_pour.shp \ ﬁ
Output Watershed
| scratchworkspace % \Watershed.shp |
[ oK ] [ Cancel ] [Envwonmen's...] [ Show Help >> ]
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