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16) After “contour” layer is chosen, on column “height_field”, choose Elevation, and on “tag_field”

column, choose <None>. Click OK button.

[\ Create TIN EB®E|  ceate v EEX

Output TIN Output TIN
[ k:\5480 1v\Data source for training\02 Contour dataltin | & [ K:\5480 1v\pata source for training\02 Contour dataltin
Spatial Reference (optional) Spatial Reference (optional)
[ was_1984_umM_zone_sa5 | & [ wes_1984_UTM_zone_435
Input Feature Class (optional) Input Feature Class (optional)
I =zl & I
in_feature_dass height_field SF_type tag_field + in_feature_dass height_field SF_type
<7 contour hardiine <None> <7 contour Elevation hardline
X
1
¥
3
< | > <
[[] Constrained Delaunay {optional) [[] Constrained Delaunay {optional)
[ OK ] [ Cancel ] [Environments‘.. ] [ Show Help >> ] [ OK I [ Cancel ] [Environments.‘.] 1 Show Help >> ]

17) The process of TIN making will take some time. Various process of ArcGIS can be seen based

on indicator that appear on bottom right corner of ArcMap workspace like as figure below.

|...Create TIN...Creat ) 796151.139

18) Here is a view of the resulting TIN. The colors shown are a representation of the range of

elevation.
€ Untitled ArcMap - ArcView E‘E‘@

Fle Edt View Bookmarks Insert Selecton Geoprocessng Customize Windows Help

ODgdEs LBXLD Gl 194087 V] EEE RO a2 e » b e A D o BT rep- o
3 Analyst + Layer: [ tn I RrelBE - @@ e -] 7 [ o Georeferencing - | Layer: @ EHe
S 7x o
s | @ ArcToobox ] = b
18 <
= @ 30 Analyst Tools F Q|
S S layers @ & DFeatures LI
& O contour & & Converson #
= & & Functional Surface =) Q=
== @ & Raster Interpolaton ¢ i
Bevaton & & Raster Math § ax
2722.222- 3062.5 & & Raster Reclass > iy &
2381.944 - 2722.222 @ @ Raster Surface k o+
I 2041.667 - 2381.944 & s Terrain and TIN Surface. *
I 1701.389 - 2041.667 & & Terrain Management | &
M 1361.111- 1701389 & &-ENMm-gml 1 E
W 1020.833 - 1361.111 Pt
I 680,556 - 1020.833 P
S 95 Al 4 Deineate TINData Area
0-340.278 \ ERTIN K
& @ Analysis Tools o)
% @ Cartography Tools o 2
# @ Conversion Tools 7 |
% @ Data Interoperabiity Tooks
% @ Data Management Tools
@ Editing Tools =
# @ Geacodng Tools
# @ Geostatstical Analyst Tools ®
& @ Uinear Referenang Tools e
% @ Muitidmension Tools -
@ @ Network Analyst Tools xv
# @ Parcel Fabric Tools =
% @ Schematics Tools
% @ Server Todls =
) @ Spatial Analyst Tools o
# @ Spatial Statistics Toos
@ @ Trackng Analyst Tools
v
ae 20 g >

771604.75 9117005.655 Meters

19) Digital Elevation Model (DEM) is a digital data describing the geometry of the earth's surface.

This data was obtained through the processing of TIN data.
On ArcToolbox window, click symbol + on 3D Analyst Tools = Conversion = From TIN, double
click TIN to Raster. Next will appear TIN to Raster window.

ArcToolbox 3 x
] ArcToolbox A
= & 30 Analyst Tools i

& 30 Features
= & Conversion
- & From Feature Class
- &« From File
(- & From Raster
- & From Terrain
=& From TIN
“\ TIN Domain
#, TINEdge
# TIN Line
#, TIN Node
“\ TIN Polygon Tag
~
#, TIN Triangle [%
"\ Layer 3D to Feature Class
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20) On Input TIN combo box, choose “tin” layer.

\ TIN to Raster B@@

© Input TIN
2 g
J[Omy
=]
[ ok ][ cancel ][Envionments...] [ ShowHelp >> |

21) On Output Raster text box, click button. Next will appear Output Raster window.
Save the file into the folder: Data source for training/02 Contour data. On the Name text box,

write “dem_50". Click Save button.

Output Raster EJ

Look in: ‘E 02 Contour data

¥ a®a|=-

Bl @

Name: ‘ dem_50

L%Save |

Save as type: ‘ Raster datasets

[ Cancel ]

22) On Output Data Type text box, choose FLOAT; on Method text box, choose LINEAR; on
Sampling Distance text box, choose/write CELLSIZE 50. Click OK button on TIN to Raster

window.
\ TIN to Raster

Input TIN

EBX

[ tin
Output Raster

Output Data Type (optional)

[ K:\54B0 1V\Training SOURCE \Data sourve for training|02 Contour data\dem_s0| |

= g

} FLOAT
Method (optional)

v

| Lnear
Sampling Distance {optional)

v

[ cevsize so
Z Factor (optional)

1
S|

1

[ o

] [ Cancel ] [Envxronments... ] [ Show Help >> ]
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23) We need two DEM with different pixel size that are 50m and 10m. Therefore, do the
procedures refer to steps 19 — 22, but change the value of Sampling Distance become CELLSIZE
10, and then give the name as “dem_10".
Below is a view of the resulting DEM data.

©_ contour - Arclap - ArcView [SEIT
Fle Edit View Bookmarks Insert Selecton Tools Window Help
DeE& & |[1297.749 ] 28 & O I N2 Edior v v [ | [ |
D Analyst v | Layer: [§ cem_s0 ) S LS - 4 @@
= s
— ) =
BF=4 overs]
= [ dem_so Q
Value -
Hgh : 3062.5
Low : 0.371042 O
= @ dem_10
ok ®
Hgh: 3062.5
Low : 0.0299741
)
L]
o
A
=
xv
ey
0-340.278
= O contour
&
< > =
Display | Source | Selection R RN [

797333.787 9091156.267 Meters

Step 2.  Making hillshade view

1) To making hillshade vies, on Arc Toolbox window, click symbol + on 3D Analyst Tools = Raster

Surface, and then double click Hillshade.

ArcToolbox a
@] ArcToolbox
ii; e 3D Analyst Tools
(-8 3D Features
&-&y Conversion
(-8 Functional Surface
(- 8§+ Raster Interpolation
(-8 Raster Math
(- &§e Raster Reclass
)-8+ Raster Surface
--“\\ Aspect
"t Contour
.-’r..g Contour List
#, Contour with Barriers
--“\\ Curvature
#, CutFill
"\\‘ Observer Points
#, Slope
"‘ Viewshed

2) Next will appear Hillshade window. On Input raster combo box, choose “dem_10" layer.

i \ Hillshade @@@
@ Input raster
3 &
o] OEIEN N
@
315
45
1]
[Help >>
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3) On Output raster text box, click @I symbol, save the file into folder: Data source for
training/02 Contour data. On Name text box, write “hillshade_10”. Click Save button.

Output raster [Xl
Lookin: |5 02 Contour data vehad E 2as
dem_10
dem_50
Name: [ hilshade_1o] | save |
Save as type: ‘Rasher datasets V[ [ \‘Emm‘ ]

4) Click OK button on Hillshade window.

\ Hillshade

Input raster
Idem_lo ;I ﬂ
Output raster

[ 1\# Training SOURCE #\new results\02 Contour data\hillshade_1¢ ] @I
Fz‘muﬂw {optional)

315

Altitude (opti
45|

[[] Model shadows {optional)

‘Z factor (optional) '
1

[ ox %_l[ cancel | [Envi ] [ showtelp >> |

5) The hillshade view is as below.
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Step 3.

Making slope data

1) To make slope data, on Arc Toolbox window, click symbol + on 3D Analyst Tools = Raster
Surface, and then double click Slope. Next will appear Slope window.

ArcToolbox 2

[ ArcToolbox
= Q 3D Analyst Tools
(-8 3D Features
-8 Conversion
-8 Functional Surface
(-8 Raster Interpolation
-8 Raster Math
(-8 Raster Reclass
-8 Raster Surface
’k Aspect
#, Contour
# Contour List
#, Contour with Barriers
# Curvature
# CutFill
A Hillshade
#, Observer Points

N

e o
y, Viewshed

© Input raster

[

 Output raster

Output measurement (optional)

| DEGREE
Z factor (optional)

| {g[ Cancel | [Environments... | [ show Help >> |

2) On Input surface combo box, choose “dem_10" layer.

@ Input raster

o| < hilshade_10

2 g

Help >>

3) On Output raster text box, click symbol, save the file into folder: Data source for
training/02 Contour data. On Name text box, write “slope_10". Click Save button.

Output raster @

Lookin: }E 02 Contour data

3 E- s e

Name: l slope_10]

Save as type: ‘Raster datasets

| save
B | Cancel

4) Make sure the Output measurement combo box choose DEGREE. Click OK button on Slope

window.

Input raster

|dem_10 ~| @

Output raster

[ 0 1v\# Training SOURCE #\new results\02 Contour datalslope_10 | ﬂ

Output measurement {optional)

| pecree v/

Z factor (optional)

[ 1
[__ok nJ [ cancel ] [Environments... ] [ showhelp >> |

13

5) Do steps 1 — 4 above to obtain slope data from processing dem_50 data (pixel size 50m). Give
the file name with “slope_50".
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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
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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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