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l. Introduction

ArcGIS is a software package in the Graphical User Interface design for processing
spatial data (Geographic Information System). Through this software, can perform
display (visualization data), explore, query, and analysis of spatial data following tabular
data attached to them. Designed on the Windows Desktop as Windows NT, Windows
2000, Windows XP, Windows Vista and Windows 7. The software has 3 standard
application of ArcMap, ArcCatalog, ArcGlobe and ArcToolbox. ArcGis provide

applications that can adjusted with the capabilities and needs of its users.

e ArcMap : designed to display data, editing, spatial analysis and printing high

quality maps.

o ArcCatalog : functions to access and arrange data management (spatial and non
spatial data) with easily. Use of the bus looking for the desired data, display, view
or create metadata. ArcCatalog can also access external databases (Ms Access,
SQL Server, Oracle, etc.).

e ArcGlobe : designed to display data in 3 dimensions.

e ArcToolbox : contains the tools (the tools) for various geoprocessing and data

conversion between formats.

Il. Objective
e [ntroduce common functions found in Arc GIS

e Providing training to use and analyze spatial data and attribute data and how

to manipulate the data
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Il. Getting Started Using ArcMap Application
1. Starting and Opening Project

a) Open the Arc Map, Click Start, select Program, select Arc GIS and select

Arc Map or double-click icon 1@'

b) Then appear Arc Map Startup dialog box. When will open a new work sheet
select a new empty map and when we will open a map that was created

earlier select Open an existing map.

e =

— Start uging Arch ap with

@ " Atemplate

Templates provide ready-to-use layouts and base maps for
various geographic regions.

é " An evisting map:

Browse for maps...

E:MFieldtriphrip. mad

E:hWKerentenan pesizir laut jawahanalizis_raster med
E:\Data base peta-ciratLandsathindeks_ 50 mxd
E:\Dlata basze peta-ciratLandsathindeks_49 mxd
E:\D'ata bage peta-cira’Landsathindeks_ 48 med

[~ Immediately add data
[ Do nat shaw thiz dislog again
[~ Load last map on startup

c) It would appear one data frame

QX Untitled - ArcMap - Arcinfo — — =

| Eile Edit View Bookmarks Insert Selection Tools Window Help |
DEE&E ¥le o & ][] @ 0 e | R2 | dror| b | # - ok [Creste New Feature Hi[For] =EEEED

| = (@[ B E (@ @a@anuO@Es B0 h @M 8 EF &H & | Hueroos [ 5 -
| spatial analyst [ =1/ & | ONRGarmin Menu v Open DNRGarmin ‘

=] v [ ArcToolbox

& 3D Analyst Tools
G Analysis Tools

8 Cartography Tools
c s

s
§p spatial Analyst Tools

& Spatial Statistics Toals
@@ Tracking Analyst Tools

_Display [Source | Sesction Favores [Index | Searh | Resuts | |gn | & u 4] L
| prawing > & () & | O v A v 72 [0 Aal [0 B o A B~ Er o~

—_ [ 1139734 1000 Unknown Units

Open file & lu_1 pada D:\@-IK-Training\Modul-01-PengenalanGIS\RBI
Tangerang
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X[ o~ | & |7z T2 & @ O e K2 | rdtor~| > | S -
PR J]FE | gaanc0@eEn oo koM s

1 /7 | DNRGarmin Menu ~ Open DNRGarmin ‘

! »
Display | Source | Selection | _Favortes [Index | Search | Resuts soew o
| Drawing v & ) & | O[] Al~] 72 [[@1 Al =0 =] B 7 u|lA~ &~ £~ =~

— [ 06425 5864 Decimal Degress

el

2. Tables of Contents

Every map has table of content. Some map showing all the layers on a single data
frame. Table of content will show how the layers are arranged in a single frame of data.
When displaying a map, usually we'll use the table of content to activate or deactivate a
layer. At the moment we want to form a map then that would a lot of work is a table of

contents included in the add, remove and determine how the layer is displayed.

| Table of Contents i @
EF=4 vintuni -

= desa kena dampak I
| Dampak

[ B

A2

H:
= Fishing Ground

Berdasarkan Alat tangkap
=< Indian mackerel net
= Marrow barrel

m

= bottom long line
< shark net =
= Udang
b
= Kepiting
-
= Mamalia Laut

o~

i_darmaga
ii_pipa
Platform
[ stasiun_data
contur
ccl_jalan01

Display |Source] Selection!

How/ steps showing Table of Content :
a) Click menu View, on standard toolbar
b) Click on table of content

c) It would appear Table of Content
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3. Displaying Data View and Lay Out View
Arc Map has two View : Data View and Lay Out View

E Data View allows you to display data and explore data, how to bring it up

is by clicking the image at the bottom of the frame data.

Lay Out View useful to prepare maps when will the lay out, to be inserted
in the report and to publish on the web.
4. Enabling or Disabling Layer

By default, all layers in the project will be displayed in the window view. This is
indicated by a check (V) in each theme. This means we can view spatial data in the
Table of Content.

To set a particular theme that is not shown, we can make these themes seem or not (on
or off) by clicking on the check so that the check was not displayed. Conversely also, if

we want to show again the theme.
5. Tools On The Toolbar

ArcMap provides several tools that can be used for bias interacts with data, the tools

are : — —
Oogxetooawn
ST A St

Zooming

ArcGIS provides Zooming function (enlarge and shrink) to change the map scale to view

the document. We can do it with three ways to use the menu, button or toolbar.
Zooming using button

E Zoom to Full Extent. This button is used to view the overall theme (all

spatial data is displayed).

we Zoom In. Button is used for magnification once the center of view as a

central point.

Zoom out. This button is used to small once the center of view as a

central point.

= Zoom to Previous Extent. This button is used to display the state of

zooming back we used previously.

Zoom to Next Extent.
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Pan

Tool Zoom In. This tool is used for magnification once by placing the
cursor position as a central point. If the button is clicked and the cursor is
placed on the map and then clicked and held (click and drag), making a

rectangle, it will display the field that we choose these areas.

Tool Zoom Out. This tool is used to small once by placing the cursor
position as a central point. If the button is clicked and the cursor is placed
on the map and then clicked and held (click and drag), making a

rectangle, it will display the field that we choose these areas.

This tool is used for sliding on the map, by clicking the left and move

towards the desired pointer.

i. Select Features Tool

This tool is used to choose features that we want.

Click on these features, or slide the mouse pointer around the features.

Select Elements Tool

. This tool is used to select graphical objects such as lines, dots, labels or

= the north and the other, by using this tool to resize draw bias and remove

the object.

Identification Tool

This tool is useful for displaying information about selected features, as

follows:

a) Click Identify tools
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b) Click the mouse and point the pointer to the data that will identify

c) All existing data on the visible layer will be identified.

DXF_TEXT 5

r = -
€ Identify - [ 7 i
Identify from: | <Top-most layer> :_j
B ""5—1 . | Location:  [106.530022 -6.041083 Decimal Degrees =

Field ] Value i
FID 259
Shape Polygon

KETERANGAM Sawsh Irigasi

Find

This tool is useful for finding information on a feature allows you to search based on

specific information. &%

Searching for data with certain attributes

a)
b)
c)
d)

e)
)
9)

Click the Find button on the toolbar tools

Click the Features tab

Type the word you want to display the Find Text box

Click the down arrow in the In and then click on the desired layer or can be selected

Visible Layers

Put a check box in the Find Features that are similar to or contain the search string

Select an Option on the columns that will be in the search, example all fields.

Then click Find

[ = ™
#h Find [ 2 [t
Features ] Places ] Addresses | Route Locations Find
Find: T =]
In: | <Visible layers> _j_] New Search
|v Find features that are similar to or contain the search string
Search:
& all fields
 In field:
E =
r“ 1 : -
Each layer's primary display field Cancel ]
Right-click a row to show context menu.
Value | Layer | Field [E=
Tegalan/Ladang lu_1 KETERANGAN i |
Air Tawar lu_1 KETERANGAN |
Tegalan/Ladang lu_1 KETERANGAN
Tegalan/Ladang lu_1 KETERANGAN X
471 objects found A
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Measure Tool

i

& This tool is useful for measuring distances on maps, will appear as a long distance

from the line segment in the status bar, with the following stages:

@

Segment :0.47865 Total: 2.2409

a) Click the Measure button on the tool toolbars

b) Move your mouse pointer to draw a line that describes the distance that want to

be measured
¢) The line can consist of several segment

d) At the bottom of the frame will display the data segment that measured distance

and total distance of all segments
Segment :0.47865 Total: 2.2409 Km
e) Click 2 times to end it
6. Starting and Call Data
Calling Data Shape file Format

Open the Arc Map, Click Start, select Program, highlight Arc GIS and select the

Arc Map or double-click the icon Q|
ks
a) Then appear Arc Map Startup dialog box and select a new empty map.
b) It would appear one data frame

¢) To call and add data to the data frame click the Add Data button, add the data to
be displayed | &

d) Then select the file feature class that will be displayed
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QX Untitied - Archap -

| FEile | Edit View Bookmarks Insert Selection Tools Window Help

[DFRS[ s =@X o | [ OO [N || aor] b [ £ v ok [CoteNew Feore =1 | o] =

=]

EEEEEEEEEE ElEE R S e L L L Ll e

el ~ ‘
| spatial Analyst v | Love: [ // 2 H DNRGarmin Menu = Open DNRGarmin ‘

£7 layers

Add

_Dislay [ Source  Selection| @oj2

Tl

| Droving = Rk () 4 O~ A~ = |[axa V|DvB1gAv&7iv;v‘

[ 312738 898099 Unknown Units

Lookin: [ Fiedlip | | sl [E

(1100CANON B hari2_soreshp

_ data_survei B hari3_pagi.shp

1 Kualitas air B hari3_sore.shp

M stasiun.gpx [ stasiun_lapang.shp
los_jakartal.img [ stasiun_trip.shp
oi_survey.shp B track_survey.shp
agan.shp # trip.jpg

aril.shp B trip_lapang,jpg

—

-
Show of 4P [Datasets and Layers ) B

e) Click Add button to continue the call data process. After all process is finished

can be seen in the data frame.

QR Untitled - ArcMap

| Eite Edit View Bookmarks Insert Selection Tools Window Help

[D@E&| 6 BBX oo & ] @D b | ]| witorw| » | # ~ Tor [Creste New Festure

| @& @ B | b ] | = E’m“@.@i}{::lﬁ@ﬁ#k@ﬁ!kOM&é#EEHHmhﬂm\s'f
| Spatial Analyst = | L 1B ‘ | DNRGarmin Menu = Open DNRGarmin

= £ layers @ @
=] garis_pantai_1

2 B jelant

= & [
KETERANGAN
[ Air Tawar
[ Belukar/Semak
[C] Empang
[ Gedung
[ Hutan
[T Hutan Rawa
[ Kebun/Perkebunan
[] Pasir Darat
[ Pasir Pantai
[] Pemukiman
[T Penggaraman
[JRawa
(] Rumput/Tanah kosong
[ Sawah Irigasi
[] Sawah Tedzh Hujan
[T Tanah Berbatu
[ Tegalan/Ladang

Display [ Source | Selection

40~ A= lawe St Bz u|A- &g e

| Drawing = & ()

— | 106558 -6.088 Decimal Degrees

Ty Dol ST Cous v lfey Invdiek



7. Deleting One Layer in ToC

If the data that has been called and has appeared on the ToC, we used not to

remove the data that is in the following steps: sopy

x P

Open Attribute Table

a) As an example we will remove the street layer

Joins and Relates »

@2 Zoom To Layer

b) Enable layer street layer

Yisible Scale Range »

Use Symbal Levels

¢) Then right-click to display the pop up menu

Selection »
d) Choose Remove menu path to remove the street layer Labntestres
S Conwert Features to Graphics...
Perform the same stepss to remove the other layers =,
Data 3
|n the data Frame Save As Laver File, .,
8. Setting Layer Name Properties. .

Layers contained in the data frame bias in the settings and changed its name in
accordance with the information it has, for example layer Lu_1, will be replaced with

land cover. Steps:
a) Select layer Lu_1. Then right click and select properties

b) Select general tab in the layer properties dialog box then change the name of

the layer on the layer name dialog box with the village administration.

c¢) Click Apply to change the name of the layer or press F2 on the toolbar name

)
those | ayers General | Source | Selection | Display | Symbology | Fields | Definition Guery | Labels | Joins & Relates |

W Wisible

Layer Name; | RN

Desciption

Scale Rangs
“ou cari speciy the 1angs of seales at which this layer will be shawn,

& Show layer at all soales
© Donlt show layet when zoomed:
Dutbeyond 1: [0
{minitum scale)

Inbeyond 1: |0

{mavimum scale)

9. Layer Setting

If the data displayed on the frame data is overwhelming, so the data should be sorted
according to the TIPA data, ranging from points, lines and then broadcast. For data
which is located at the top then the data will be placed on the top, this will be very
influential if the data area placed at the top, this data will cover the data with a line or
point data type. Layers can be arranged by clicking on the layer and moving it

upwards or downwards according to the position of the chill.
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10.

Create Categories On Feature

Category features the same group data based on the value of its attributes, examples
of land use will be classified into residential, field, fields, marshes and others in

accordance with information on data attributes.
Map of Unique Value Based

Map is usually described by attribute data that can identify each feature.
Example: display layer based on the district lu_1, and steps :

a) Right click the layer lu_1

b) Select Properties and Layer Properties dialog box appears and then select the

symbology
c¢) Click on the categories and sets option of unique values
d) Set unigue values based on the district name in the Value Field combo box
e) Set the color scheme and then click the Add All Values

f) Then click the Apply button to activate the settings made

- - )
e W
General | Source | Selection | Display  Symbology | Fields | Defintion Guery | Labele | Joins & Relates | HTML Popup |
how -
Foat, |Draw ies using unique values of one field. Impart.
Categories [VoleRed———— (CoorRamp
| [KETERANGAN E=I00 El
Unique values, many f | | |
. Mmi:i:: ] [ Symbol_| Value [ Labet [count [~
e O <al cther values> <all other values>
s <Heading> KETERANGAN
plapitetet || —— A Tawar ? s
[ |Beuka/Semak Belukar/Semak 2 E]
e Empang > 1
[ Gecrg Gedung ? 4 g
C e T [y PP Futen 7 +
A [___|Huan Rawa Hutan Rawa ?
[ | Kebun/Perkebunan Kebun/Perkebunan 2
[ |PasrDart Pasir Darat ?
[ ]Pasir Pantai Pasir Pantai ? -
Add Al Values | Add Values Fenove | Removesl | Advanced -
0K Cancd || dopy |
QX Untitled - ArcMap - Arcinfa o 5T
‘ FEile Edit View Bookmarks Insert Selection Tools Window Help
1 2| & @ 01 3| K7 || edtorv| > [ # = Tosk [Croehiew Feotre =1 [Tt | Eifaci==]

e | Q@AQEEO @D P N OM L LT @[ oo [ |
7B ‘ | DNRGarmin Menu ¥ Open DNRGarmin ‘

v:aglayevs V - @ &

& B garis_pantai 1

& jalent

=@ [
KETERANGAN

[ Air Tawer

[ Belukar/Semak

o

Em)

u
[T Tegalen/Ladang

Display [ Source [ Selection

A0~ A~ (= |[ara

| prawing ~

—_ [ 106556 -6.085 Decimal Degrees
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IV. ATTRIBUTES DATA

Geographic information system has two data elements are spatial data and attribute
data. Spatial data refers to the geometric data that provides information on the object
position and also the spatial relationships between objects, while the attribute data is
data complement of spatial data that provides additional information about the bias of
spatial data in the form of the id, name objects, etc. In the neighborhood Geographic

Information System data is stored in table form.
1. Exercise At Attribute Data

In this exercise we will try to do the editing and changes to the attribute data so it can

be done the analysis on the data attributes.

Open a new file map and then enter all the data contained in the folder "D: \ @-IK-

Training \ Modules-05-PengenalanGIS \ RBI FC" into the data frame and steps:
a) Click Start button-Program-highlight ArcGIS and then click ArcMap.
&

b) Click Add Data button to enter data into the map frame.

c) Select the data contained in the folder "D: \ @-IK-Training \ Modules-01-
PengenalanGIS \ RBI FC", select all the spatial data contained in the folder and
then click the Add button.

d) Arrange the data and show the layers of administration based on the unique

value of attribute data sub-district.
A. Opens the Attribute Table
Exercises in each data attribute contained in the ToC and steps:
1. Right click on the layer lu_1 contained in the ToC
2. Then select the Open Attribute Table '

3. Then came the attribute table lu_1

w—— e (5|

FID Shape * DXF_TEXT KETERANGAN
0 | Polygon AL Ajr Laut

1 | Polygon TL Tegalan/Ladang
2 | Patygon GD Gedung

3 | Polygon BP Pasir Darat

2 | Polygon E Empang
3
[
7
8

5 | Polygon P Pemukiman
Polygon
Palygon

Empang
Empang
Empang
RumputTanah koseng
Gedung
Empang
Pemukiman
Tegalan/Ladang
Empang
Empang
Gedung
Empang
Pemukiman

Polygon
Polygon
Polygon
11 | Polygon
12 | Palygon
13 | Polygon
Polygon
15 | Polygon
16 | Polygon
17 | Palygon
18 | Polygon

—
=

[ o[m[alz[m[m[m
a

=

“x‘-“;-
=

b[alm@|m|m
=}

« [

Record: ﬂi”j“']ﬂ Shaow: Wﬂﬂ-’l
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B. Adjusting columns in Table Attributes
Exercises change column width attribute on table administration and steps:
1. Put the mouse on the end of the column to be widened.
2. Click and drag the mouse in accordance with the width of the chill.
Exercise set position on the attribute column lu_1. and steps:
1. Place the mouse at the end of the column you want to move its position.
2. Click and drag the mouse toward the desired.
Exercise freeze columns in the table attribute lu_1. and steps:
1. Place the mouse pointer on the column that will defreeze.
2. Right-click and then select Freeze / Unfreeze Column.

3. Then slide the horizontal scroll bar to see results
& Asnbutes ofu 1 A - _@Iﬁlﬁ’

FID Shape * DX . et R i
T Folygon i ort Ascending

Polygon |TL 5 Sort Descending
Polygon | 6D 4| Adyanced Sorting...
Palygon BP

Polygon E Summarize...
Palygon
Polygon
Polygon
Palygon
Polygon
10 | Polygon
11 | Polygon

B Field Calculator...

||| | w|r] =

Calculate Geometry...
Turn Field Off

Freeze/Unfreeze Column

¥ Delete Field

@la|m|m[m|o
Q

©

12 | Polygon
13 | Polygon
| 14 | Polygon
| 15 | Polygon
16 | Polygon
17 | Polygon
I 18 | Polygon

dfojm

Properties...

| Empang

1| ofm|gm[m
=]

et o [0 o] o[ =

<

Exercise sorted value lu_1 attribute table based on a particular column using
descending and ascending and steps:

1. Place the mouse pointer on the column whose value will be sorted.

2. Right click and select Short Descending menu. Similarly to the menu

Ascending Short, and steps :
a)Place the mouse pointer on the column whose value will be sorted.

b)Right click and select Short Descending menu. Similarly to the menu
Ascending Short.

Sort Ascending

SUMMarize, .

ﬂ Calculate Walues. ..

FreezeflUnfreeze Column

Delete Field
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C. Set Display Table

Exercises change the font on the table with the Tahoma font with a green color

and size 9, and steps :
a) Click the Options button and then select the Appearance menu.

b) Setting font type to Tahoma, size 9 green color in the Attributes window u_1.

#& Find & Replace.., Table Appearance &3]

Tables |

sam Select By Attributes..,
Select Al

D Clear Selection
Switch Selection

Add Field. .,

Related Tables r
Create Graph..,
Aadd Table ta Layout

~
) Reload Cache

Export...

Appearance. .. Cancel Apply

Exercises change the color of the selected data with the color yellow, and steps:

a) Click the Options button and then select the Appearance menu to display

the Table Appearance window.
b) Setthe Selection Color in yellow.
D. Choosing Data Table

In the table we can choose the attribute data in accordance with the criteria that
we want by choosing to direct the mouse pointer to the data and we can do this
manually.

Choosing the first ten data on administrative layer attribute table, and steps :
a) Open the attribute table lu_1 layer.

b) Press Ctrl and then click the first data on the far left column, hold and drag

the mouse until the data to ten.

-
| Atibutes of lu 1 * l—u:=|£¥-g

FID Shape * DXF_TEXT HETERANGAN -
Polygon AL Air Laut r|
Polygon TL Tegalan/Ladang

F

Polygon GO Gedung
Polygon Pasir Darat
Polygon Empang
Polygon Pemukiman
Polygon
Polygon
Polygon
9 | Polygon
10 | Polygen
11 | Polygon
12 | Polygon
13 | Polygon
i 12 | Polygon
u 15 | Polygon
15 | Polygon
17 | Polygon
18 | Polygen
19 | Polygon

m
o

Empang
Empang

Empang
RumputTanah kosong
Gedung

Empang

Pemukiman
Tegalan/Ladang
Empang

| ~i| @ || waf | = |

=]

—|o|m|g|o[m/m[m|[o]m

&

Empang
Gedung
Empang
Pemukiman

o|o|m[@|m|m
=]

Pemukiman

Record: 1] i}f_—l _.j._.]':"';h';w'}'[i].—' scected | |
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Changing the selected data with data that has not been selected, and steps :
a) Right click the layer of administration.
b) Choose the Selection menu and then click Switch Selection menu.

@? Zoom Ta Selected Features

[ Clear Selected Features

B select al

Copy Records For Selected Features

Create Laver From Selected Features

Before selection switched After selection switched
) Attributes of Iy n E=ETC) &) Attributes of Iy n =T
FID | Shape* | DXF_TEXT KETERANGAN FID | Shape* | DXF_TEXT KETERAHGAN
4 0 ] Polygon AL Aijr Laut |_| 15 | Polygon E Empang |_|
1 | Polygon TL Tegalan/Ladang 16 | Polygon GD Gedung
2 | Polygon GD Gedung 17 | Polygon E Empang
3 | Polygon BP Pasir Darat 18 | Polygon P Pemukiman
4 | Polygon E Empang 19 | Polygon P Pemukiman
% | Polygon P Pemukiman 20 | Polygon R RumputTanah kosong
6 | Polygon E Empang 21 | Polygon K Kebun/Perkebunan
7 | Polygon E Empang 22 | Polygon E Empang
2 | Polygon E Empang 23 | Polygon E Empang
§ | Polvoon R RumputTanah kosono 24 | Pobvoon Air Tawar o
Record:_liJJ_Jl 1 _JJ Show: W Selected |._J Record: __L_Jl _-LJ Show: W Selected |:_J

Selects all data in the table attribute lu_1, and steps :

a) Right click the layer of administration.

b) Choose the Selection menu and then click Select All.

To disappear Select All on the data, can perform the following steps :
a) Right click the layer of administration.

b) Select the menu and then click menu the Clear Select Features.

2. Choosing Attribute Data
We can do the analysis using the data attribute.
A. Looking for a certain data

We can determine the specific data of the many data we have to use certain values
such as ID, name the object or other information.

> Looking for object description = sawah, and steps:
a) Open the attribute table lu_1 layer, then click the Option button.

b) Select the Find and Replace command 4
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Find and Replace

Find ] Fieplace |

Findwhat: || | FindNewt_|

TestMatch: | Any Part - ¥ Match Case Cancel
Search Down - ¥ Search Only Selected Figld(s)

c) Type "Sawah Irigasi” in the Find what text box and then click Find Next to
find the desired data.

- ~
Attributes of lu_1 = 2 B > S
FID Shape = DXF_TEXT HETERAHNGAN to
14 | Polvgon E Empang [l
15 | Polvgon E Empang
16 | Polygon GD Gedung
17 | Polygon E Empang
18 | Pohvygon P Pemukiman
19 | Polygon P Pemukiman
20 | Polygon R RumpubTanah kosong
= - =
Find ] Replace !
Find what:  [Sawah iig=si ~]  [[Brd N
| Test Match:  [Whole field - ™ Match Case Lnemeced I
I Search Al - v Search Only Selected Field{s)

d) Click Find next button to get the data "Rice Irrigation” the other. If no data

"Rice Irrigation” the other, then in ArcMap will display a warning message.

Record Search

Al records in the criteria have been searched

B. Choosing Attribute Data Using SQL Expressions

Arc Map has the ability to process the request using SQL expressions, when using a
SQL expression, we have to make an expression on the dialog box Select By
Attributes.

SELECT * FROM table_name WHERE Expression

Select all the data on land coverage layer attribute table whose ID is more than 500
use the SQL Expression Select, and steps :

a) Open the table attribute lu_1 layer.
b) Click the Selection menu and choose Select By Attributes.
c) Ensure that the selected layer is Lu_1 (check the Layer text box)

d) Write a SQL expression: "Keterangan" = "Empang"”, then click the Apply

button to select all the data that has Keterangan = Empang
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Enter a WHERE clause to select records in the table window
Method :  [Create = new sslection =]
[“FiD" el
"DXF_TEXT"
"KETERANGAN"
- ™
- ik i = 0
e acrttesof 1 [ el i
SN B T FID | Shape* | DXF_TEXT KETERANGAN =
(== »[ 0] Polygon | AL “Air Laut |
= T 1 | Polygon T Tegalan/Ladang
—’J—“-] LJ —J 2 | Polygon GD Gedung
5| Get Unique Values | Go To: | 3 |Polygen | BP Pasir Darat
SELECT " FROM lu_1 WHERE: 4 | Polygon E Empang
"KETERANGAN" =Empang’ 5 | Folygon P =
& | Polygon E Empang
7 | Polygon E Empang
& | Polygon E Empang
Cles J Verify 9 | Polygon R RumputTanah kosong -
Record: _Iii_(_] 1 _P_i_b_lJ Show: | Al m} Records {294 _vJ
= — ———  _________ —~ !
SQL Expression Selection result

3. Attribute data manipulation in Arc GIS

After we have explored a lot of spatial data in Arc Map and customize the data
attributes, we can also add and editing tabular data. Before doing the editing on the
table, we must activate the Editor toolbar and select the layer you want to edit

attributes. For example, to edit the data lu_1.
» Editing Record in the column
a) Click Start edit session on Arc Map
b) Open the table you want to edit
c) Click the cell you want to edit
d) Type the new data and press enter
» Adding new record
a) Click the Start edit session on Arc Map
b) Open the table you want to edit
c) Click the move to get to the last row in the table
d) Click the cell you want to add data and type the new value
> Delete record
a) Click the Start edit session on Arc Map
b) Open the table you want to edit

c) Select the record you want deleted, press and hold down the Ctrl key to select
another record

d) Press the delete button on key board

Traifniing Wrodute Of Toustabvalndradility Twdex



4. CALCULATING AREA, LONG AND POSITION

To calculate the area of an area can be done by making a simple formula using VBA

scripts (Visual Basic), as well as to calculate the length and position of a location.
The steps are performed:

a) Open ArcGIS and then come up with data that will be calculated the extent
b) Click the right mouse

c) Select Open attribute table

d) Add a new column to put the broad in the attribute table

e) Click Ok

f)  Highlight the new column

g) Click the right mouse

h) Select the "Calculate"

i)  The Emerging Field Calculator, there is a choice of yes and no

j) Select yes

k) and enable advanced

o T
rea cocueor [ el i

Fields: Type:

Functions:

=l
FID " pumber
DXF_TEXT
KETERANGAM & Siring

luas

Pre-Logic VBA Script Code ¥ Advanced

Dim Output as double s
Dim pArea as larea

Set pArea = [shape]

Qutput = pArea.area
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To calculate the area write the formula in the fields
A. Calculating area

Example of a simple formula that uses VB for extensive calculations, where the unit

area is calculated based on coordinate system:
Dim Output as double

Dim pArea as larea

Set pArea = [shape]

Output = pArea.area

Output

B. Calculating length

Unit length is also calculated according to the coordinate system used on the maps,

using VB is an example formula:

Dim Output as double

Dim pCurve as ICurve

Set pCurve = [shape]

Output = pCurve.Length

Output

C. Calculating the position of x and y

Value of location position, eg in the form of point / points can also be determined

based on the latitude and longitude coordinates, the formula is an example:
Dim Output As Double

Dim pPoint As IPoint

Set pPoint = [Shape]

Output = pPoint.X

Output

For y or longitude value in the formula above where the letter x is replaced with the
letter y. In the field "Field Calculator" column of the most under populated "output". If the

desired formula is written correctly then the next steps is:

= Click OK
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Wait until the process is complete, the calculated area will appear in m? (depending on

the map coordinate system used)

5. Displaying Data Attributes In Graphic Form

FID Shape * KETERANGAN luas

ﬂ 0 | Polygon Air Laut 519615056.65

ﬂ 1 | Polygon Air Tawar 4313103.54541

n 2 | Polygon Belukar/Semak 178084.801144

3 | Polygon Empang 69215819.2058

4 4 | Polygon Gedung 107621.354221

5 | Polygon Hutan 235930871724

6 | Polygon Hutan Rawa 469195.265485

7 | Polygon Kebun/Perkebunan 67471171073

8 | Polygon Pasir Darat 2063570.3817

5 | Polygon Pasir Pantai 1803258.54471

10 | Polygon Pemukiman 53932004.2994

11 | Polygon Penggaraman 3522914.13443

12 | Polygon RumputTanah kosong 15827087 4993

13 | Polygon Sawah Irigasi 262428985.188

14 | Polygon Tegalan/Ladang 4124945 34335
Record: _Ii!_i_l! o .:J_tl_] Show: W»S.e_lﬂz_‘te_d_! Records (Uzj

Charts can display information from the data on maps and explain the relationship

between the data in an attractive and easy to understand. The graph can also display

other information relating to the data on a map or can also display the same data in

different ways. Graphics complement the map because it can provide complete

information and easily understood and can quickly compare the data with each other.

Create New Graph

ArcMap makes it easy to create a new chart based on attribute data, and easily paste

them on the map, and steps:

a) Open the attribute table of the layer lu_1_utm

b) Click the Options button and select Create Graph

c) Select the type of chart to be displayed and the sub type

I~ Add to legend

Color:

Graph type:

||1i]l Vertical Bar Ll
Layer/Table:

|® lu_l_utm j
Value field: luas fasl
¥ field {optional): <Hone> ~||vale =
X label field: KETERANGAN 54
Vertical axs: Left Fud
Horizontal axis: Bottom -

[~ show labels (marks)

Palette -; -

Graph of lu_1_utm

500,000,000

450,000,000+

400,000,000

350,000,000

300,000,000+

w
@
=

250,000,000

200,000,000

150,000,000+

Bar style: Rectangle -
100,000,000
Multiple bar type: Side >,
50,000,000 -
Bar size (%): 70 3:
I~ Show border 0-
Air Laut Empang Hutan  Pasir Darat Sawah Irigasi
KETERANGAN
Vertical Bar
Add - Load Template +
I Mext > | Cancel |
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d) Set the layer value field with the value of extensive field, enter the x labels etc.

e) Click the Next button to continue the process.

Afl Create Graph Wizard

* Show all featuresfrecords on graph

W Highlight currently selected features/records Graph Luas
" show only selected features/records on the graph c00.000.000
~General graph properties
450,000,000+
Title: | Graph Luas
400,000,000
Footer: !
350,000,000
W Graphin 3D view
300,000,000
¥ Graph legend ——————— & y
= 250,000,000
Title: Il
200,000,000
Paosition: |Right _:I
150,000,000+
Axis properties —_— PR—
teft |right | Bottom | Top | -
i Shicnanoo
Title: | luas
pe) [ 1
Visible 3 Airlaut Empang Hutan  Pasir Darat Sawah Irigasi
Logarithmic [ KETERANGAN

< Back | Einish l Cancel |
||

f) Set the display of graphics such as the name of the graph, the Y axis, X axis (axis

properties) and others

g) Click the Finish button, to end the process.

Graph Luas

Graph Luas

500,000,000

450,000,000

400,000,000+

350,000,000

300,000,000

250,000,000 7

200,000,000

150,000,000 4

100,000,000 4

50,000,000+ L
; L — ;

Air Laut Empang Hutan Pasir Darat Sawah Irigasi
KETERAMGAN
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V. PROJECTION SYSTEM

Projection is a way of displaying the object with a specific shape and dimension and
into another dimension. Map projection means a way to convert the three-dimensional
position of a point on the earth's surface into two-dimensional representation of position
on the media map. Projection system means all things (including mathematical models),

which involves depictions of the earth's surface in two dimensions.
A good map projection system must meet criteria such as:
- The earth's surface depicted on the map has not changed.

- The surface area of the earth's surface area similar to that depicted on the map (after

taking into account the scale factor).

- The distance between the earth's surface point equal to the distance between points

on the map (after taking into account the scale factor).

- The direction and angle between points of each other and should remain unchanged

(after taking into account the scale factor).

Purpose
- Introduce the concept and stages of projection maps / data vector
- Can perform projection transformations on vector data

a) Definition of projection on the layer

In processing the data in ArcGIS we have to get used to define the coordinate

system on the layer to smooth the processing.

Go to view>the data frame properties : select the menu tab “data frame”

@ Ui iy T ||
File Edit [View Bookmarks Insert Selection Tools Window Help
0 ||® Dataview & [ 150 EEEAROE Y= e [Create New Festure | [ =] |
B Layout View = =

3 B e 0 A ROROR SR LE" ] G k@M 227 B | HawhsToos v [} & -

Zoom Data >
SPUA ot « DNRGarmin Menu  Open DNRGarmin

Toolbars e =

= ! Data Interoperability Tools «

v StatusBar IData Management Tools
Overflow Annotation & Data Comparison

I Scrollbars B Database

[ Data Frame Properties...

oin:
& Layers and Table Views,
& Projections and Transfd
£1&y Feature
B Batch Project
P Create Spatial R
A Project
i & Raster
#* Create Custom Geo
#* Define Projection
& Raster

&y Relationship Classes
e Gt z

i —

1 [a +
Display [Source | Selection Favorkes [Index | Search | Resuts| g (2 0 ol L
Draving ~ K (* O~ Al= 0] Aidl St s Bz ulAy By S o~

[106.381 -6.136 Decimal Degrees
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Dt Frarne: Priierties .- [ =]

Annotation Groups | Extent Rectangles | Frame | Size and Postion | Feature Link |
Genersl | DataFrame  Coordinate Systsm | llumination | Grids | MapCache |

Current coordinate system:

Unknown - Clear

Then we predefined coordinate the desired system: for example Predefined>
Geographic coordinate system> World> WGS84

b) Defines vector data that do not yet have the projection system

Open the file "garis_pantai_1" in D: \ @-IK-Training \ Modules-05-PengenalanGIS \
RBI Tangerang. If the file has not been define vector coordinate system, we can see
the layer properties on the tab "source": Coordinate system <undefined)

r -
Layer Properties (2 [
General Source ] Selection | Display | Symbology | Fields | Definition Query | Labels | Joins & Relates | HTML Popup |
[ Extent -
Top: -5.973213 77
Left: 106,374989 77 Right: 106.726964 77
Bottom: -6.030402 22
~Data Source -
Data Type: Shapefile Feature Class 3
Shapefile: E:\@-IK-Training Modul-05-PengenalanGIS {RET Tanger:
Geometry Type: Line
Coordinate System: <Undefined >
< \ I y A | v

oK | cencel |

To define this feature we select the menu on the toolbox L Data management

tools> Projection and transformation> Raster> Define projection

.
A Define Projection o[ B [
Input Dataset or Feature Class 2
[ars panai 1 k|
Coordinate System
[Urknown
oK Cancel | Envionments... | ShowHelp »>
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Choose a coordinate system coastline on geographic coordinate systems> World>
WGS84> OK

E -
Spatial Reference Properties (2 ]

Xr Coordinate System | Z Coordinate System |

MName: [GCs_wiGs_1984

Details:

Spheroid: WGS_1524
Semimajor Ads: §378137.000000000000000000
Semiminor Ads: 6356752.314245173300000000
Inverse Flattening: 298 257223563000030000

™| Select a predefined coordinate system.
Import @ coordinate system and XY, Zand M

Import domains from an existing geodataset (=g..
feature dataset. feature class, raster).

Ly ~| Create a new coordinate system
Edit the properties of the cumently selected
< BipCH coordinate system
™ Sets the coordinate system to Unknown.

Save As.. ] Save the coordinate system to afile.

oK ] Cancel ] Aoply

¢) Transformation of projection on a vector data
At this time steps will be served vector data that have a geographical projection

system, we will transform into a universal form Tranvers Mercator.

Select meno on tool box g ..Data management tools >Projection and

transformation>Feature>Project

r B!
#* Project l =| = g

Input Dataset or Feature Class —
Ml =l

Input Coordinate System {optional)

=
| ces_was_1984 ﬂ
=

Output Dataset or Feature Class
] E:\@-IK-Training YModul-05-PengenalgnGIS \REI Tangerangu_1_utm|shp R
Output Coordinate System

| WiEs_1984_UTM_Zone_485
Geographic Transformation {optional)

m

OK J Cancel Environments. .. ] Show|Help > l

= —

Enter data input “lu_1"

<
Enter the new file name in the “output dataset” <

In the Output folder coordinate system, enter the coordinates sys%m
The new "projected coordinate system> UTM> WGS84> Zone 48S
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VI. GEOREFERENCE

Georeference is to give value analog coordinates on a map or maps that have not
been corrected geometric. This process is the stage before we want to make the process

of further geographical analysis such as digitized maps.
Objective

Introducing the concept and stages georefence
Working Steps

Raster data is one of the commonly used data on the environmental information
system is usually presented data thematic geographic data raster, such as land use,
geology and other. To use raster data should be, the data in advance so that corrections

can be overlay with other vector data.
1. Georeference Process Based On Information Grid Map

Georeference process requires a minimum of 4 points of known coordinates so that

data can be in a correction to the coordinate system, and steps:
a) Create a new frame folder, then click the Add Data.

b) Call the data contained in the folder "D: \ @-IK-Training \ Modules-02-
PengenalanGIS \ RBI FC \ Teluk Banten"

C) Come up with Georeferencing tools
Eile Edit |View Bookmarks Insert Selection Iools Window Help
0 & @ DataView Y ——
B Layout View =5 @a
Zoom Data »
SPAIAT o Lyt . | DNRGa:
v Status Bar 3D Analyst
< &F Ne  Querflow Annotation Advanced Editing
& 8 Gy serolibars Animation
Annotation
ArcPad
ArcScan
[5' Data Frame Properies.. £
Cadastral Editor
v DNR Gamin Toolbar
Data Frame Tools
Dimensioning
Distributed Geodatabase
v Draw
v Editor
Effects
GPS.
Geocoding
Geodatabase History
Geometric Network Editing
B3 Georeferencing
Geostatistical Analyst
Graphics
Georeferencing E
Georeferencing | Layer |tE|LIk banten jpg _'.J i A
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d) Click the Add button to continue the process Georeferencing
e) Then will appear Map
f) Click the add button control point  *

g) Click on a point that has the information grid coordinates

(Q Untitied - ArcMap - Arcinfo.
| File Edit View Bookmarks Insert Selection Tools Window Help ‘
[D@E& L =X oo s[5 & @O K| eitor| b |2~ Tk [Creste New Feature =1 | Torgee |
A@E(EAD0|EEF D)= % @O0 @D S0 kOM e S A B | s~ E |
[  Z#m

Spatial Analyst = | L

DNRGarmin Menu ¥ Open DNRGarmin

. o :]
& & Layers
Georeferencing ¥ | Layer [iehic banienjpg 5] Gle
= £F New Data Frame =
=@ ——————————
RGE
MRed: Bandl
B Green: Band 2
MBlue Band3
- ”
— wap I
\
- "
VeTma TEN e
A —
[ x
N
.r i
| i
| N
/ |
| BELGMSELRSMT \
| NEFTaRAN
| 2 |
(98 | e | 9 =l
ey [sce [ Sovcen]  [g'jen o | &
|ummg~v\"'-:i?‘D":A':’-‘.‘,b]m S0 = nInA'¢'£'L'|

[ RST123 131 0330077 RAR [inbmmun Hinite

h) Click the view link table, and then edit the value X map and Y map based on the

information grid numbers

i) Repeat steps 7-8 to add the reference points, a minimum of 4 points.

X Source |

¥ Source | X Map | Y Map | Residual

117,523557
4433.495609
140.599933
4498.732245

-4409.974315
-4418.008654
-45.814219
-52.373483

619881.000000
656774.000000
6519952,000000
656778.711821

9327461.000000
9327375.000000
9364315.000000
9354246.249173

1.18997
1.18957
1.19211
119172

< |

{11}

| ¥

v Auto Adjust

Transformation: | 1st Order Polynomial (4 |  Total RMS Error: |1. 19084

Load... I

Save... | Restore From Dataset I

i) Click the Georeferencing tool and then select Rectify. Set cell size and resample

type and output file names. Then click the save button (OKk).
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Georeference based on existing Spatial Data Geo-referenced

Raster data that does not have a system of coordinates can be transformed into
data that already has a coordinate system. Arc Map allows us to define the
coordinate system on data that do not have a coordinate system by registering the

data.

In this exercise we will try to register the data that do not have a system of

coordinates to data that already have data coordinates, and steps :

a) Open a new frame of data, then call Basemap.shp vector data and raster data

also appear mapl.tiff.
b) Come up with georeferencing tools
c) Ensure the active layer is a layer mapl
d) Click the georeferencing and select fit to display

e) Click the add control point button, then click the link, to add a link, point the

mouse pointer on the location of known and recognizable in the target data.
f) Click the georeferencing tool, then select rectify
Extract Feature (Digitize)

In this exercise we will perform extracts features a fault line by using the heads-up

digitizing (digitized directly on the monitor screen).

In ArcToolBox> Data Management Tools> Feature Class> Create Feature Class

created a feature class with the type of line (as below):
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Feature Class Location

E:\Data base peta-ditraiTangerang
Feature Class Name
I garis pantai .
Geometry Type (optional) Ti pe
| PoLYGON \/ALAAr
Template Feature Class (optional) e~

le [ X |+ &

Has M (optional)

OK l Cancel | En\rironments...l

Noted that for the spatial reference GCS_WGS_84 selected by selecting> select>
Geographic Coordinate Systems> World> WGS 84.prj and click Ok and Ok
means we are ready to create a shape file editing and ready to do the digitization:

Select Tools Editor> Start Editing and select Create New Feature with the

target file is created, (see below)

A = > .= =)

Editor v||T| 2 Task I'Create Mew Feature ;I | Target: IIu_l_Lrtm ;I Gy | |

Note: The addition of control points should be done diagonally like the upper left, lower
right, upper right and lower left. To perform data modifications we live change the task

menu on the toolbar editing.
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VII. CAPTURING DATA (DIGITIZATION)

Digitization is the process or analog over print media into digital or electronic media
through the scanning process, photograph digitation or other techniques. This usually
requires time, effort, and cost is not small. In the process of digitization, digitization

required expertise / technical high enough.

The objective of this process is:

» Introducing the concept and stages of digitization feature

» Practicing to capture data using a scanning tool found on Arc GIS

Before starting the digitization should first we create a place to store features the results
of digitization. Create the file in the Arc Catalog

1. Displays the Editor toolbar

a. Start Arc Map

b. Click Editor Toolbar on the standard toolbar
2. Starting digitization

Open the file "mauk_rec.img" D: \ @-IK-Training \ Modules-01-PengenalanGIS \
RBI Tangerang

QX Untitied - ArcMap - Arcinfo AN - .- c- =8
File| Edit View Bookmarks Insert Selection Tools Window Help
DEWHS B X |0 o | & |[FEm ][ & ® 0 3= K2 | editor - #~ [[Create New Feature |
@ @ | & [u} [100 B RN IO@EE L3 o Y & | HawthsTools v 3 & -
Spatial Analyst | Lot DNRGarmin Menu ~ Open DNRGarmin
] x B T &
B oy [FYarcrooibo
5 B mauk recimg & 3D Analyst Tools
RGB Analy ols
. Red: Band 1
B Green: Band 2
M Blue: Band 3
& Samples
@ sche
: 2l
Dispay [Soure ] Saecton | Favortes [ ingex [ Search [ Rests | o
]

oo E
Drawing = K O+ A~ [oma =0 Bzu A~ &~ S o~

- 106586 -6.032 Decimal Degrees.

Making a Point and a line by digitize
a) Go who want digitized raster data

b) Create a new feature such as "high point": ArcToolBox> Data Management

Tools> Feature Class> Create Feature Class
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T B
A Create Feature Class =B
i

Feature Class Location

‘ E:\@-IK-TrainingModul-02-PengenalanGIs Latihan
Feature Class Name

‘ titk tinggi

Geometry Type {optional)

[POINT

Template Feature Class {optional)

L

[l [#] [ 1

Has M (optional) I
lorcamn

oK I Cancel J Enwrnnmems..‘l Show Help > |

c) Then open the Editor Toolbar, then select Create New Task in the Current

Task
Editor y _ =
‘ Editor v || & p > Task ] Create New Feature L] Target: |tit|-( tinggi LJ =)

d) Click the Start Editing want digitized layer
e) Click the Tools palette and select the Sketch Tool

f)  Assign a single point on the map you want digitized

3. Making a Point by The Distance-Distance Tool
a) Click the Tools palette, and select the Distance-Distance Tool

b) Click once to determine the center point on the first circle and press D on key

board
c) Type the desired radius distance for the second circle and press enter
d) Position the pointer on the place you want to add point

e) A new point will appear on the map

4. Creating lines and Polygons by digitization
a) Open the raster data that want digitized

b) Create a new feature such as "garis pantai": ArcToolBox> Data

Management Tools> Feature Class> Create Feature Class

c) Click the Start Editing want digitized layer
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d) Then open the Editor Toolbar, then select Create New Task in the Current
Task

e) Click the Target layer and click the Line or Polygon
f) Click the Tools palette and select the Sketch Tool
g) Click on the map to digitize the desired features

h) To end it, double click

i) Line or polygon will appear on the map

Modified feature and Snapping
If the map digitize sometimes we want to continue my existing data. How the data
will be connected (no break). Just as when digitizing "garis pantai”, we will continue
the process of digitization:

a) Open the feature “ garis pantai “

b) Click Start Editing want digitized layer

c) Select the feature you want to edit, then open the Editor Toolbar, then

select Modify feature on Current task

Editor &=

Editor v | M ?' Task:]ModifyFeature Lj Target: | garis pantai lJ FaG!

d) Continue the process of digitization

P. CANGKIR
i(

J
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Unify data line that has not fused the vertex

—

a) Click on the toolbar editor> Snapping. will display the toolbar Snapping

|Editor ~| & | &~ Task

¥ Start Editing

) = layer | Vertex| Edge |
=% Stop Editing titk tinggi &) o

garis pantai []
~ B Save Edits

More Editing Tools  »

B, Validete Features - Edit Sketch

5 {.- Edit sketch vertices |'_
—_— L[ Perpendicularto sketch |
Options... - Raster |
[ Centerlines
[ Comer
£ Intersection

.0 Ends =i

b) Check list for the features you want to edit, and check the edit sketch

c) Select the feature you want to edit, then open the Editor Toolbar, then
select Modify feature on Current task

d) Move your pointer over a feature that will display, then the pointer will point to
the last vertex.
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VIIl. DATA PREPARATION CELL (GRID)

Visualization techniques applied to simulation models of coastal vulnerability along
the coast of Tangerang by dividing each location with a cell size of 1 km alongshore and

250 m to the mainland. These cells will be used to visualize the results of modeling of

coastal vulnerability index (IKP).

Purpose

Manufacture and preparation of cell data, spatial database design

Data processing

In the manufacture of cell data, which is required as reference data as a baseline

shoreline.

1. Open the file "gp_sel" in D: \ @-IK-Training \ Modules-02-PengenalanGIS \

Latihan

2. Perform the menu on the shoreline buffer: ArcToolbox> Analysis Tools>

Proximity> Buffer

~
2 buter =B ]
“ -

Input Features | Output Feature

[ gp_sel = E"_| Class

Output Feature Class

‘E:\@-IK-Tra\nlng'Modul-CIl-Pengena\anGIS\Lauhan'bufferjp‘shp The feature class that will
Distance [value or field] be UEatE!j and to Wh“:h

' Linearurit the re_aultlng features will

l=|| be written.

[ 250 [Meters =] F

" Field
Side Type (optional}
[RIGHT -l
End Type (optional)
| ROUND JES
Dissolve Type {optional)
[none ~l
Dissolve Field(s) (optional)

OFo

[ kopE_

[l kaBuPATEN *

oK Cancel Envirenments, .. <= Hide Help Tool Help

Enter gp_sel data on the input feature, change the value of distance units, and side

type "RIGHT"
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3. Make cuts in the buffer as far as 1 km respectively.

Start editing the file "buffer_gp"> select feature> on the task "Cut polygon by

feature”
Editor @
| Editor v| | “?_ * Task: l Cut Polygon Features _Vj | Target: | buffer_gp _:l o (=) | | ‘

Cut

4. Next we set up a database on the cell, by adding fields for encoding data for later

data standard.

(=] B [ |

-
Attributes of data_sel
FID | Shape* | ID | KODE | KABUPATEN | KODEL_SEL
4 0 ] Polygon 0| 3219 | Tangerang 321901
1 | Polygon 0| 3219 |Tangerang 321802
2 | Polygon 0| 3219 |Tangerang 321903
3 | Polygon 0| 3219 |Tangerang 321504
4 | Polygon 0| 3219 |Tangerang 321905
5 | Polygon 0| 3219 |Tangerang 321906
G | Polygon 0| 3219 |Tangerang 321907
7 | Polygon 0| 3219 |Tangerang 321908
& | Polygon 0| 3219 |Tangerang 321909
5 | Polygon 0| 3219 |Tangerang 321910
180 | Polygon 0| 3219 |Tangerang 321911
11 | Polygon 0| 3219 |Tangerang 321912
12 | Polygon 0| 3219 |Tangerang 321913
13 | Polygon 0| 3219 |Tangerang 321914
14 | Polygon 0| 3219 |Tangerang 321915
15 | Polygon 0| 3219 |Tangerang 321916
16 | Polygon 0| 3219 |Tangerang 32197
17 | Polygon 0| 3219 |Tangerang 321918
18 | Polygon 0| 3219 |Tangerang 321919
19 | Polygon 0| 3219 |Tangerang 321920
Remrd:rjjl 1 _»Ji' Showe: FAT Selected I Records (0 out of 60 Selected)

Options = i
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5. Preparation of cell data is done at 250 m in the direction of the mainland coastline

and 250 m buffer to the sea as much as 6 cells.
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IX. MAP LAYOUT

1. Settings page and print setup layout

+
+
1). ArcMap and load some data — that need. Open the file in D: \ @-IK-Training \

Modules-02-PengenalanGIS \ Data layout

2). After all desired data has been there to call, then the Standard click View menu
and select Layout View, or you can also enter through the Switch button located
bottom left of the display map. In the standard layout is the default condition of a
vertical format with a size of paper/paper print letter/A4 and also in a state of
default options

File Edit |View Bookmarks Insert Selection Tools Window Help

D 3 @ DataView b h2eme S| & @O 8 || | Edore| b | £ 7 Tosk [CreateNew Featire = | 7o |
> o [ 2 T —— :

@ RABZOOED P T K O L F G | Hawthetoos v [T - | T -
Zoom Data »
Seatldn o . F DNRGarmin Menu ~ Open DNRGarmin
Toolbars » - El
EF=] 1 -

0¥ StetusBer
rflow Annotation

o
5 F AT Scrollbars

El)

El)

[ " Data Frame Propertis.

5 B kabupaten
[}
o tgoi
[}
w09 J
=
iy Ea| o
Drawingv K (1 @ | O+ A v 7 |[01Aa Cfc <l B 7 u|lAv S dv o~
Switches to layout view (106401 -6.021 Decimal Deqrees

3). To change the setting / display page layout you can go to the Page and Print Setup

on the File menu standard.

r =
Page and Print Setup . -.es [P [
Printer Setup
Name |15 send To OneNete 2010 v|  Propeties
Status: Ready
Type: Send To Microscft OneMote 2010 Driver
Where: rul:
Comments
Paper T
Size Letter - [ Prirter Paper
R Printer Margins
Orentation: ¢ Portrait @ {andsceps [ Mep Pags Poge Layou)

| B sample Map Hements
Map Page Size

W Use Printer Paper Settings

Page
Page Size that will be used is squal to Prirter Paper Size

Wickh: 25 Inches - i
Height: i [inches = & iy e
Orientation: © Fortrait & Lan

¥ Show Printer Margins on Layout [ Scale Map Elements proportionally to changes in Page Size
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a). Inthe Print Setup select the type of print used (if the layout is made larger than

standard size / default paper)

b). Then the paper select the paper size to be used, (if you do not have a printer
that larger size (A3, Al or AO) you can perform a custom option and enter the
paper size you'll use In accordance with the scale of the map that you want

later

c). On the orientation of the map select whether vertical (Portrait) or horizontal

(Landscape)
d). Press OK when you have finished setting.

In layout view the map frame will be visible position is at the bottom left side of the
map because the paper size has been enlarged. Frame size of this map we
change the way pulled one point vertex (colored blue) towards the top right of the

layout.

4). Click and drag one corner of the map frame in accordance with the desired major.
After you enlarge the Data Frame will be otomatic scale of the map will change (note
the standard toolbar ArcMap). The size of the enlarged size is still a while since we

have not adapted to the scale and cropping as desired.
Setting the data frame / main layer
Setting a fixed scale and extend clipping (How to clip first)

In the map below there are two features of the map data administration and data
features Frame. Now we are set to display a map in accordance with the scale and

extents / frame as desired. The steps undertaken were:
5). Click / make sure the Data Frame elected / selected

6). In the data frame active / select press the right mouse button and select Properties.
To get into these properties you can also go to the View menu and select Data

Frame Properties.
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Q s vy Ty I T S ©

File Edit View Bookmarks Insert Selection Tools Window Help

DEESE[ b B@X[o - &ED =14 @&EH’-‘R‘?' Editorv| & | # ¥ Tesk: [[Create New Feature = | Tager | EiEaci ==
el [ e (R (RS S e |

EBRER BDDE @EM | BEE & Q@5 O@@D 00k 0@ 2 a7 5 E | HaToos -
| Spatial Analyst ¥ | Lo U7 | DNRGarmin Menu * Open DNRGarmin

= LI P P °. b P 7. PP @ ® @ & & 8 ]
= £F Layers
= O toponimi =
* |
o M garis_pantai "_
= ¥ jalan ekl
= M sungai mt
0 it o
E & kabupaten 1
— B
=™ tgrcvi 1 i ik
o L '
] i Qg
idll r
1 Data Frame Praperties » AR a [
—
1 Annotation Groups | Extent Rectangles | Frame | Size and Postion | Feature Link |
| General  Dataframe | Coordinate System | llumination | Gids | Map Cache |
.  Bxtent
al " Automatic
N © EE
{ [t731720 -]
€ Fixed Egent
oty (B[S Jafgj2 w 4] T TR
| Drawing~ Kk )@ O~ A~ < [oa= A0~ B 1 UulAr Sy Fr s~ Left 1063638698030 Right: |
. 7
Clpto Shape
I~ Encble Border: I
i - Extent Used By Ful Exent Command
Data Frame Properties on the menu to do the & Bt g oo D)
| € Other:  Speciy Exten
settings
e). Click Data Frame Tab [0k | coa | oo

f). Select Fixed Scale, and fill the desired scale ratio
g). Press the Apply button to see changes in the map view

h). In the Enable Clip to Shape, and then click Specify Shape (this function is used

when we want to hide / hidden map view beyond the specified frame.

i). On Menu Data Frame Clipping Select / activate the Outline of Feature (if using a
polygon feature data as a source target clip.) extents Custom option, used when we

perform clipping by including a reference coordinate points.
j). Click OK button,
k). On the Border select the type and size of the boundary line
[). Then press OK

In layout view the map, is in conformity with the settings that you are doing both map
scale and clipping her. If size is not the same Data Frame Clip layout of the maps that
there could liken it to reduce/enlarge the size of Data Frame.
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2. Data visualization layer

In the data that we have our bias visualization based on existing data (not a color) so

that the view is more interesting and representative.

Open layer properties in the data "tgr_cvi" and went into the symbology tab
[ Layer Properties lM1

General i Source i Selection i Display Symbology l Fields I Definition Queryi Labels ! Joins & Relates i HTML Popup i

Show:
fm ;Dra'll quantities using color to show values._ Import.... !
Categories - Fields 1~ Classfficaton ——
i gt Value: ~ Matural Breaks (Jenks)

i Graduated colors 7

R Al symbols Normalization: lnone _:! Classes: i-i v! Classify...

- Propertional symbols

.. Dot density Color Ramp: I- -..'_]

qn':{:;e Atibotes |50l | Range [ =bel I
I 2544272 - 13063945 8.944272 - 13063945 !
13.063946 - 15491933 13063946 - 15491933
15491924 - 18 475209 15491934 - 18 475209
I 12475210 - 21.508502 18.475210 - 21.508502

[~ Show class ranges using feature values Advanced - |

ok | camcel | ooy |

= == = |

¢ For single feature (one picture) select menu features> single symbol

e To display the unique data select categories> unique value: enter the desired value

based on value

e To display a value based on the sequence data (graduation) select quantities>
graduated color. Enter the desired value and set the class to be created "classify". We
can set the interval classes that will be created based on existing methods.

- = 5
Classification M
— Classification | Classification Statistics -
Method: - [Count: 51
. Minimum: 3.9944272
Gasses: [+ =] Maximum: 21.908902
e e : Sum: 786.980064
Mean: 15.430982
Exdusion ... | sampling ... _ | Median: 14605935
Standard Deviation: 3.403550
Columns: 100 =% I~ Show Std. Dev, I~ show Mean
i § g 5 % Break values ko I
i 2 = - o 11970655
5 2 K 2 14.901725
— -+ P -— %
= = = E 17.735231
8 21.908902
6__
4+
o
8.944272 12.185430 15426587 18.667745 21.808902
I~ Snap breaks to data values Cancel !
e ——— e =
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3. Labelling

To display information on maps using data labeling, then the computer will automatically

display the information data.

Open layer properties in the data "toponomy" enter tabs "label"

r F E ~
Layer Properties lil&]
General 1 Source ] Selection ] Displa‘y] Syrnbologyi Fields ] Defintion Query ~Labels ]Joins & Relates i HTML Popup i
¥ i ]

Method: ]Label all the features the same way. _:j

Al features will be labeled using the options specified.

l
~ Texd String - —
Label Field: TEKS _:_j Expression...
— Text Symbol — 1
I [io] Al 2§ IR
AaBbYyZz
| -] B ] I ] g‘ Symbol.. |
~ Cther Options - Pre-defined Label Style
FPlacement Properties... J Scale Range... ]' Label Styles... ]

e Check the labels list feature in this layer
e Change the Label field with text description
e To format the letter bias changed in the text symbol

e OK

Tg. Kait LAUT JAWA
LAUT JAWA

Pulau Cangkir
Teluk Pulaucangkir

Muara Cilontar
FBUBiyganokir ;
I Tind isJEt\DTEIUk Clleleusl.maa  atik it

f\bsheat y

il
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4. Creating a Grid System

a. Geographic Grid System

1).

2).
3).

4).

5).

6).

7).

8).

9).

Make sure the Data Frame elected / selected, then on the Standard Toolbar
click the View menu and select Data Frame Properties, or click the right

mouse button select Properties.
Click Tab Grids
Click the New Grid button

In Which Do You Want to create, select Graticule: divide map by meredians

and parallels

rData Frame Properties s |2 e |
Annotation Groups ] Extent Rectangles 1 Frame 1 Size and Position ] Feature Link 1
General Data Frame ] Coordinate System ] llumination Grids ] Map Cache ]

Reference grids are drawn on top of the data frame in Layout wiew onlhy.

r —
Create a graticule |i|é]

[~ Appearance

i Labels only

7 Tick marks and labels

Intervals -

Deg Min Sec

Place parallels every |0 L] 30 [attude |

Place meridians every |0 0 30 longitude

< Back MNexd > Cancel

G =

Set the interval to be made

In the Grid Name you please replace the name of the grid or you select a

name in the default condition.
Click Next button

On the Appearance select the type of display grid (select Tick Marks and
Labels)

In the interval distance between the Input Value Coordinates (Latitude,
Longitude)

10). Click Next button
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11). On the Menu Axes and Label Allow the default condition, then press the Next

button

12). On Grid Properties select the Store That grid is fixed as an update with

change to the data frame

13). Click Finish button

e e e e e

.E‘l.,éﬁ.._.w.

b. Universal Transverse Mercator Grid System (UTM)

a). Make sure the Data Frame elected / selected, then on the Standard Toolbar
click the View menu and select Data Frame Properties, or click the right

mouse button select Properties
b). Click Tab Grids
c). Click the New button Grid

d). In Which Do You Want to create, select Measured Grid: divide map into a grid

of map units

e). Inthe Grid Name you please replace the name of the grid or you select a

name in the default condition.
f). Click Next button
g)- On the Appearance select the type of display grid (Style)
h). In the interval distance between the Input Value Coordinates (Meters)
i). Click Next button

))- Onthe Menu Axes and Label Allow the default condition, then press the Next

button
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5.

k). On Grid Properties select the Store That grid is fixed as an update with

change to the data frame
Click Finish button

You have to manufacture two of the UTM grid system and Geography. But on the
grid by default labels on UTM raises particular decimal, while for the left and right
labels on the grid geography appear horizontally. For that we need to set the grid
style to look more tidy and the second grid system labels do not coincide with each

other.

5 106°28'30"E
1

84

7

{

Frame Design with Drawing Tools

Now we do manufacture frames and perform design in the layout by using the function

on the tool drawing. The function of these tools may not be familiar to you if you are

already accustomed to using it in application programs made by Microsoft (Word, Excel,

and Powerpoint, etc.).

Now we make some boundary lines (Frame) in the layout

a)

b)

c)

On Drawing select the Rectangle tool (a rectangle) and then describe the layout by

confining all the elements in the layout
Move the rectangle is backward object as a whole element layout background.

Use the Drawing line to make some boundary line to separate the theme of objects
in the layout. And use other functions such as the Fill Color and Line Color and other

functions.
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6. Description and Map Information
Adding the Insert / Chart Map

1). Click on the Insert Toolbars Standard and Select Data Frame

. + :
2). In the conditions selected / elected to add ' the reference data as a diagram the
position of the main map, and then complete the grid, geography. Frame Data Name

can be changed with a new name.

Q fayout- AreMap - Arcinic I T | | ) |
File Edit View Bookmarks |Insert Selection Tools Window Help
D& s = EEE |2 | & @ 0 32 A2 | | Edtor=| > | # = Tosk: [CreateNew Feature =1 | orget | EEacEIE
BRE BB o @ QaaQui @@ @a[k @M %27 BE | Husloos >3 8 4 | BT~ £ A [2 5 5[0 O |

7 A Text g 1 - —

Spatial Analyst v | L= -1 /2 | DNRGarmin Menu ~ Open DNRGarmin

A L (@ Neatline.

= . ', 12, 3, 1%, 5, 5, [T, 8, |9, (0, 0 2 |6 |4 |5 |6 -l
B & Layers 165 Legend

= & toponimi @ North Arrow.

= B geris_pantai

5 & jolan

58 sungai

O w1
= B kebupaten

5 tgci
V11008

. 8.944272 - 11,9706

11970666 - 14.9017; 1

14301726 - 177352

17735232 - 219088 || 7

a5@m

1814 728Inches

Adding Eyes Wind Direction Signs

1). Click on the Insert Toolbars Standard and Select North Arrow; Select Type / Type of

the wind direction
2). Click OK button
Add and Edit Scale Bar Map
1). Click on the Insert Toolbars Standard and Select Scale Bar

2). Select Type / Type Scale used (select Alternating Scale Bar 1)

I o [

- Freview

-
Scale Bar Selector

o 5 0 200 Miles
[

Scale Line 1 PRI
0 80 100 200 Miles.
=t

Scale Line 2

m

0 s W 200 Mides

Scale Line 3

T = -
Stepped Scale Line
[ Scaleto fit page

Attemating Scale Bar 1 Properties.

e ——— More Styles -
Atemating Scale Bar 2 Saye Reset
100 = Cancel
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3). In the When resizing select Adjust width

4). In Division Value length scale input values created

5). Fill Value Number of division and subdivision so the value of 2 (two)
6). In Division Unit Select a folder created scale units

7). Edit the label scale

8). Click the OK button

Adding Map Legend

1). Main Data frame Click (Selected)

2). On the Insert menu Then Select Standard click Legend

-
Legend Wizard =
Choose which layers you want to include in your legend
Map Layers: Legend kems
-~ toporimi N :
Garis pantai .!Jaalan
oy ISt
JST.::;ai = Dot
Milai Indek Kerentanan F
S il
- Darat
- Nilai Indek Kerentanan —l-:—J
<< i
Set the number of columns in your legend 1 _%‘
Preview
| met> | conce |

3). Select the layer-layer features to be shown a legend (Put on Legend items)
4). Click Next button

5). Legend Title Edit (Text, Color, Font Size and Type font) If you need, then click the
Next button.

6). Click Next button
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- 7
Legend Wizard &J Legend Wizard @
Set the spacing between the parts of your legend You can change the size and shape of the symbol patch used to represert line
Spacing between and polygon features in your legend
Tile and Legend tems:  ([EE] fpts) spating _Elle Select one or more legend items whose patches you want to change
Legend ltem 1 Legend ltem 3 )
Legend i 78 pts) Legend ftems: ~Patch o
gend ltems: : s
Heading Heading Vidh: 000 s
B Lsbel cesvipton == Label desoipion (Garis paniai
Columns: 714 fps) I T Jalan 2000
el desodpion —— Label desuiptor ikt
4 e Niiai Indek Kerertanan ekt ts)
Headings and Classes:  |7.14  fpis) Label desnipton kit Sungai
Line: -
L d ltemn 2 Legend ltem 4
Labels and Descriptions:  |7.14 pts) e fen
label desoripian [ rabel desorpton N I:I iz
Patches (vertically): 714 pts) |
| |
1l Patches and Labels 714 ps)
Preview Preview
< Back Fin | Cocel | < Back Next > Gavd ]

7). For the meantime we just select the default first, but if you need to edit his pacth

please try it, Click Preview button if you want to see change if you do editing pacth

8). Click Next button

9). Click Finish

Adding a Text Description Map

1). Onthe Insert menu and select Standard Click Text or you can use the Text in the

Drawing tools

2). Click On display layout and content with the text. For editing you can click the right

mouse button and select Properties

-

Properties

=)

Text | Size and Posttion

Teut:

[Peta Indek Kerentanan Pantai
Kabupaten Tangerang

Fort: ]Ma| 10.00

Angle: JD.DI} _‘_Jj

About Formatting Text

Character Spacing: ID.{}I} 5}

Leading: 0.00

=

Change Symbol...

o]

Cancel ‘ Apply ]

- —

3). Click the OK button

4). You can also format the size, color, and font type using Drawing tools (Make sure the

font is still in the elected / selected) and click OK
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Adding Logos and Images

1). Click the Insert In Standard Menu, then select Picture

2). In the Look In: looking for a logo or an image folder location that you input
3). Select the file name (logo / image)

4). Click the Open button

5). Edit picture (size) to move place format.

'@ Cpen

' File name: || Li Open l
Files of type: I.NI Formats _v_j Cancel |

- — = - T —

k. =

— = | —

Q¥ layout - ArcMap - Ardinfo
‘ File Edit View Bookmarks Insert Selection Tools Window Help

DEFE&F =@% 0o [0+ K| || | £ b [CoteNorroue
[RRBPDBDD RE[ < B & QA 2O @@ B0 K OB S/ 0| hatleok v

| Spatel Arlyst v | L <] /7 | DNRGarmin Menu + Open DNRGarmin ‘

R - R T L R L A L A R L L 4
B £F Layers
5 @ toponimi o
| . Pstamasx Kerontanen pan)
BYC] Gorspental g : avipis gy
2™ Jalan et 4?‘
2 @ Sungai = §
Ot -
2 M Darat

o —
= B Nilai Indek Kerentanan
Keles

WSangatRendah  ||7
W Rendsh I
Sedang 1
I Tinggi
I Sangat Tinggi il
B £F Inset e
B jawa =
(] i
I
Pl re—m— | -

afs|en |
Drawing x| K 0| O+ A~ (% [o)al A0 =l Bz u|A By by 2]
@ to.. D] B [ ' [T [16.26 8.50 Inches
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7. Saving map

Storing into the Project and Templates

1). On the Standard menu Click File and select Save As

2). In the Save In: Choose a Folder as a storage location or a template Project
3). In the File Name Enter Name

4). In the Save as type Choose whether you save it as *.mxd Project select, but if you
want to keep it as a template select *. mxt

5). Click Save button
Project Export Layout to format Raster / Images
1). On the standard menu click File and select Export Map

2). In the Save In: Choose Folder Venue Map data is stored Raster

r .
& Export Map =
Savein Data layout | e ®merE-
B Name = Date modified Type
preg A
Lo No items match your search.
Deskdop
Libraries i
A File pame Jovi k2 Save
Computer
= Save as type: [pES - Cancel

Reslution, 128 Hdoi
Width 2116 pivel;
Height 1457 pixel
-

I Clip Output to Graphics Extent

3). In the File Name; Enter Map Name

4). In the Save as Type, select the extension of data storage formats that you want.

5). Click Save button
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I. Introduction

In determining index of vulnerability coastal, the component of geomorphologic is
one of variables that need to be assessed. Geomorphology is the study of landscape
(landscape), including the nature and characteristics from morphology, classification,
difference and responsible process toward the formation of morphology.

Geomorphological process is a natural process that took place on the earth
surface so that there is a change of land forms on the surface of the earth. Changes in
land forms, resulting in formation on the surface of the earth that differ from one another,
thus will have a range of composition and physical characteristics and different visual.
These differences can be clearly identified through the characteristic relief / morphology,
structure/lithology, and processes, geomorphology. Basically, in explaining the
characteristics of land form a region, therefore the classification of landform units (third-
order relief) that is characterized by forms on the earth surface on the basis of the
characteristics possessed by each group form the earth's surface. Landform
characteristics mainly influenced by the surface configuration (relief), the characteristics
of geological structures or rock types, and characteristics of the processes that result in
the form of land.

Based on morphology, the coastal areas can be grouped into 4 types, nhamely:
a. Steep rugged coast (cliff)

The beach is a steep rugged landform formed by the marine erosion of the most
widely available. Roman cliff formations and different from one another, because it is
influenced by rock structures and rock types and rock properties. Cliff on igneous rocks
would have been different with a cliff in sedimentary rock. Sedimentary rocks such
coatings will be different with a sloping plating and coating flat. In the border area above
the waves, are generally covered by vegetation while the lower part generally in the form
of rock outcrops. Tidal and wave activity eroded the cliff, thus forming the abrasion marks
such as: cliff, cliffs dependent (notch) and the average tidal wave.

On steep rugged area, beaches are usually rocky (rocky beach), a winding with
many of the rock mass movement (mass movement rock fall type). This process moves
backward cause cliff (slope retreat), particularly in coastal abrasion process is active. If
the rocks making up this region of limestone or other rock that has many cracks (joints)
of inland water flowing through the system cracks and pops in the coastal areas and
coastal regions. In Indonesia, steep rugged coast are numerous in the western part of
Sumatra Island, South coast of Java, Sulawesi, and South coast of the islands of Nusa
Tenggara. Cliff dependent (nocth) is also a cliff, only on the cliff near the sea surface
curved toward the ground, so that there are niches in the cliff. Recesses occur as a

result of the collision wave continuously into the cliff wall. When the roof is not strong
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niche, the cliff is a cliff will collapse and become flat back and in front of the beach there
are a lot of material in the form of blocks or chunks of various sizes.

The average tidal waves on the steep rugged coast is a zone that is sometimes
submerged in sea water at high tide and sometimes dry during low tide. The average
tidal wave is often also a beach with material that can be fines up to rough waves that
depend on the strength of that work on coastal cliffs. Under these tidal flats exist in the

form of a harder material contained beach sometimes called the Plat form.

b. Coastal coral reefs

Coral reef is formed by the activity of coral animals and other microorganisms.
This process occurs in areas large enough. Bird (1970: 190-193) states that the coral
animals can live with certain conditions ie conditions: clear water, the temperature not
more than 18°C, salinity between 27-38 ppm, ocean currents are not heavy. Coral reefs
are a lot surfaced numerous in the Indonesian archipelago. On coral islands which rise
generally there are many deposits of debris and coral sand off the beach. Rubble and
sand grain size is more coarse in the direction of wave if the wave without hindrance.
Tectonic processes often influence also on coral reefs. Atoll is the result of a combination

of the coral animal with tectonic processes in the form of subsidence.

c. Bergisik beach

Bergisik Beach is basically a tidal area that contained the results of abrasion
material deposits. This material can be a fine material and also can be a rough material.
The beach is marked by a beach on the coast cliff with coarse material as a result of the
abrasion cliff. But do not just coast bergisik found on the beach cliff, but can also be
found on a sloping beach area. On a sloping beach material is mostly sand beach, and in
part the form of small grains of material with gravel up to a bigger one. In general, beach
sand, a beach from inland areas under river water into the sea, and deposited by ocean

currents along the beach. This beach can be found around the mouth of river.

d. Coastal brackish swampy

Brackish marsh also characterizes the coastal region that grows or accretion. The
process of sedimentation is a cause of increasing the advance towards the sea coast.
Composition, this beach is generally fine grained and the field is growing on a small
wave locations or obstructed and the condition of sea water is relatively shallow.
Because the water is brackish, then this area is very limited possibilities for development.
Brackish marsh are generally covered by brackish marsh plants such as mangroves,

palm, and other marsh plants that live in brackish water. These mangroves may function
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as a breakwater and a barrier on beach erosion, sedimentation opposite could happen.
Hence accretion beach experience. Role in stimulating the growth of mangroves in
coastal mangrove proved obvious if the missing or dead, cut out, then what happens is
the opposite of beach erosion. On the beach experience accretion, generally there is a
sequence that there is mangrove at the front, behind palm, plants, fresh water marsh/
wetlands. Upper limit of mangrove is as high as the maximum high-water mark. The
surface of the highest tides occur at the time of spring tide (when the full moon) and pairs
neap tide (at the time of the dark moon/month died).

The data used to identify geomorphological classes can be obtained from the
Map Arts Earth (RBI), RBI data which produce BAKOSURTANAL. Land data parameters
is fresh water, swamp forest, shrubs / bushes, Marsh, Point, Pond, dry land and irrigated.
Parameter data are then classed according to the class of indicators proposed by
Gornitz (1991). Groups of land cover types are:

1. Aluvial, include: Pond, Salting, Rice Irrigation, Rain fed Low, moor / Field.

Briny Swamp, including: shrubs / bushes and swamps.
Mongrove forest, including: Swamp Forest.
Beach building, including: building of Settlement.

Estuary and lagoon covers: fresh water and coast land.

S T

Beach Sand, includes: sand beach and sand land.

The last parameter of the morphological class of low rugged coast, beaches are
rugged and high rugged coast is calculated by using the slope of the terrain near the
coast of elevation data or Quick Bird satellite imagery of Google Earth.

The preparation of geomorphological data obtained are grouped into classes in

the modification of Thieler and Hammar-Klose. 2000; USGS as follows:

Class
Parameter
Very . . .
Low Low Medium High Very High
Geomorpholo | High Medium Low cliff, Building, Beach Building
ay cliff cliff aluvial Estuaries, | Structure, sandy
Laguna beaches, brackish

swamps, mud
Expose, Delta,
Mangrove, Coral

Geomorphology data is qualitative data so that in determining the coastal
vulnerability index data needs to be converted into quantitative data. Value of weight on

each hump as follows:
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Very low class is a value of 1
Low class is the value 2
Medium class is a value of 3

High Grade is a grade 4

o r W NP

Very high class is the value of 5

II. Objective
The objective of this module is that each participant is able to do the acquisition,

processing and integrating data for the determination of geomorphology Coastal
Vulnerability Index (IKP).
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lll. Stages of Data Acquisition Geomorphology

1. Open file “data_geomorfologi” and “Landuse” in folder D:\@-IK-Training\Modul-03-

Geomorfologi\Data

P e
| Fle Edt View Bookmarks Insen Selection Tools Window Help
J Dm“ﬂél% %@X‘n‘:u‘t‘muﬂs - \E\@QDM\?JMW\ L‘l' Task: [ Cut Palygon Features j‘Targ:tllandsude ;]‘/' D“‘

+|BAAs A2 FF[O00]

[RREEEED| BB J|mF[&|[@anzOOad N0k 085 E 7 58 | Husoos L
J SpalkalAr\aPyﬁ'l Lajer 'Y J DNRGarmin Menu  Open DNRGarmin

B £ Layers
B dats_geomorfologi

[}
B ¥ Landsude o @
KETERANGAN [ 2, T

[ Air Tawar
[ Belukar/Semak
[JEmpang
[IGedung
[JHutan
[JHutan Rawa
[]Kebun/Perkebunan
[ Pasir Darat
[T Pasi Pantai
[JPemukiman
Penggaraman
[]Rumput/Tansh kos
[lio g

[ Tegalan/Ladang

‘ i 3
Dipny [Source | Sokcion LIER

|poing> k0 #[ O~ A~ iildma  c|[0 sl B s g Av g

[ 106532 -5.352 Decimal Degrees

2. Do clip geomorphology data (file : landuse) with cell data (file : geomorphology data)

do with click ArcToolbox select Analysis Tools select Extract select Clip,

*_Untitled - ArcMap - Arcinfo

File Edit View Insert Selection Tools Window Help

B e a— AT = 1Y

ER=] \
L | . N ArcToolbox

=a 1+ Cartagraphy Tools
= M Landused 14 Conversion Tools

=) +/- &3 Data Management Tools
1+ Geocading Tools
1+ Linear Referencing Tools
- &5 Multidimension Toals
1+ Samples .
- Server Tools
45 Spatial Statistics Tools

c

Display | Source | Selection _Favortes [Inder [ Search[Fa[v[fa 0|2 v 4| >
[~ & (0@ | O~ A~ =@ [0 EfsiA o E s s

will appear like the picture below.
A dip — (] ]

Input Features o
[Landused =l EI

Clip Features

[ data_geamorfologi ~ ﬂ
Output Feature Class

[EA\@- K- Training Modul-03 GeomarfologiPatay. andused_Cip.sh.

X Tolerance (optional)

Decimaldegress v

ok Cancel Environments... | { Show Help >>

Tl S S vus vl vk



Contents geomorphological data (files: landused) on Input Features and cell data

(files: geomarphological data) to the Clip Feature like in the picture above. Click OK,

the image will appear as below, click close

Completed

<« Details

[~ Cloze this dialog when completed successhully

Cracking Features... o
bLzsenbling Features...
Executed (Clip 1) successfully.
End Time: Sun May 23 17:07:06 2010
[Elapsed Time: 3.00 seconds)

3

3. To integrate the data table then do the Union on the data resulting clip with cell data

geomorphology. Click the ArcToolbox select Analysis Tools select Overlay select

union, such union table will appear below.

r ™
2 Union e

Input Features

Features | Ranks

data_geomorfologi

1 | — il )
Output Feature Class

3 g

& Landused_Clip i i“
»

1|

3

m

] E:\@-IK-Training Modul-03-Geomor fologi\Data\Landused_Clip_Union.shp =
JoinAttributes (optional)
ALL |
X Tolerance {optional)
iDedma\ degrees _:J L
¥ Gaps Allowed (optional) >
oK J Cancel J Environments... ] Show Help »= I

h

Enter your data files and data_geomorfologi Landused

Ok will appear like the picture below.

Completed

<4 Details

[ Cloze this dialog when completed successfully

Cracking Features... i
bAssermbling Features. ..
Executed (Union 2] successfully.
End Time: Sun May 23 17:17:40 2010
[Elapsed Time: 2.00 seconds)

b
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Click close. So that the data are integrated in one file. Data tables are the result of

integration can be seen by the right-click "Landused_Clip_Union" select open

attribute table will display table that is generated as follows:

[E=EI)

-
Attributes of Landused_Clip_Unicn

Shape* | FID_Landus | DXF_TEXT KETERANGAN FID_data_g | ID | KODE | KABUPATEN | KODEL SEL | Nama_par

¥ | Polygon 1 0 0| 3219 | Tangerang 321901 | Geomorfologi
Polygon 17 Tegalan/Ladang 25 0| 3219 | Tangerang 321926 | Geomorfologi
Polygon 17 Tegalan/Ladang 26 0| 3219 |Tangerang 321927 | Geomorfologi
Polygon 1|TL Tegalan/Ladang 27 0| 3219 | Tangerang 321928 | Geomorfologi
Polygon 2|60 Gedung 38| 0| 3219 |Tangerang 321627 | Geomorfologi
Polygon 3| 8P Pasir Darat 35 0| 3219 | Tangerang 321936 | Geomorfologi
Polygon 3| BP Pasir Darat 36 0| 3219 | Tangerang 321937 | Geomorfologi
Polygon 3| BP Pasir Darat 7 0| 3219 | Tangerang 321938 | Geomorfologi
Polygon 4|E Empang 26 0| 3219 |Tangerang 321927 | Geomorfologi
Polygon 5P Pemukiman 26 0| 3219 |Tangerang 321927 | Geomorfologi
Polygon B|E Empang 25| 0| 3219 |Tangerang 321928 | Geomorfologi
Polygon 6|E Empang 26 0| 3219 | Tangerang 321927 | Geomorfologi
Polygon T|E Empang 25 0| 3219 | Tangerang 321926 | Geomorfologi
Polygon T|E Empang 26 0| 3219 | Tangerang 321927 | Geomorfologi
Polygon 8|E Empang 26 0| 3219 | Tangerang 321927 | Geomorfologi
Polygon 3R RumputTanah kosong 37 0| 3219 |Tangerang 321938 | Geomorfologi
Polygon 10 | GO Gedung 25| 0| 3219 |Tangerang 321928 | Geomorfologi
Polygon 11 E Empang 35| 0| 3218 |Tangerang 321936 | Geomorfologi
Polygon 11 |E Empang 36 0| 3219 | Tangerang 321937 | Geomorfologi

4

Show: rAT Selected

Records (0 out of 394 Selected)

Options = 1

Ramrd:—lﬂﬂ]‘—i‘ :J)_IJ

4. Change coordinat system on the layer into the UTM system is done by right-clicking

the layer select properties select predefined projected coordinate systems select

UTM select WGS 1984, because of the location used is the Tangerang Municipality
then select WGS 1984 Zone 48S.

Data Frame Properties

Annotation Groups ] Euxtent Rectangles
General ] D ata Frame

Current coordinate system:

] Frame

] Size and Position ]
Coordinate Spstemn ] lllurninatiorn ] Grids ] MapEache]

WGES_1954_UTM_Zone_485
Projection: Transverse_Mercator
False_Easting: 500000,000000
False_Morthing: 10000000,000000
Central_Meridian: 105.000000
Scale_Factor; 0,999600
Latitude_OF_Origin: 0000000
Linear Unit: Meter

GCS_WGS_1984
Daturn: D_WiES_1984

Seleck a coordinate system:

Clear

Transformations. ..

) WGS 1984 LITM Zone 445
B WG 1984 UTM Zone 45M
B WGS 1984 UTM Zone 455
B WG 1984 UTM Zone 46M
B WGS 1984 UTM Zone 465
B WG 1984 UTM Zone 47M
B WGS 1984 UTM Zone 475
B wGs 1984 UTM Zone 46M
34 LITM Zone 485
B WG 1984 UTM Zone 49N
B WGS 1984 UTM Zone 495

Modify...
Irnpork. ..

Add To Favorites

R

Cancel

Apply

5. Calculate the area of vector data "Landused_Clip_Union" in each cell is done by

opening the data table "Landused_Clip_Union" add a column in the table by clicking

options at the bottom of the table select the add field will appear as in the picture

below, give the column name such as "area" change the type to double, click Ok.
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KODE | KABUPATEN | KODEL_SEL | HNama_par x v
Palygon 1L angerang 321926 Geomorfologi | 10B.530211 | 6015918
: 2 |Polygon 1T L  Tangerang 321927 |Geomorfologi | 10653583, 6012821 |
3 |Polygon 1T Tegalan/Ladany Tangerang 321928 |Geomorfoiogi | 10654815 6017740
: 4 |Polygon 2/6D \Gedung )  Tangerang 321927 |Geomorfologi | 10653583 | -6.012821
5 |Polygon 5 BP Pasir Darat Tangerang 321936 |Geomorfoiogi | 106605114 | 6025094
: 6 |Polygon EIC |Pasir Darat  Tangerang 321837 |Geomortologi | 106617201 -6.020961
7 |Polygan BES |Pasir Darat Tangerang 321938 (Geomorfologi | 106523937 6014295
: 8 |Polygon 4E |Empang  Tangerang 321927 |Geomorfologi | 10653583 | -6.012821
5 |Polygon ap |Pemukiman Tangerang 321927 | Geomorfaingi 10653583 -6.012821
: 10 Patygan GJE |Empang  Tangerang 321926 |Geomorfologi | 106530211 | 6015918
11 |Patygan GE |Empang Tangerang 321927 | Geomorfaingi 10653583 -6.012821
: 12 |Patygan 7E |Empang  Tangerang 321926 |Geomorfologi | 106530211 | 6015918
13 | Patygan 7E |Empang Tangerang 321927 | Geomorfaingi 10653583 -6.012821
: 14 |Palygon BJE |Empang  Tangerang 321927 |Geomorfologi | 10653583 | -6.012821
1% | Palygan aRr |Rumput/Tanah kosang Tangerang 321938 |Geomorfoiogi | 106623037 | 6014285
| 16 |Patygon 10/GD Gedung ) Tangerang 321926 |Geomorfologi | 106530211 | 6015918
|| 17 [Polygan 1E Tangerang 321936 (Geomorfologi | 106503114 -6.025034
| 18 |Patygon 1 E  Tangerang 321937 |Geomorfologi | 106617201 | -6.020561
|| 13[Polygan 1E E Geomorfolopi | 105523937 6014285
¥ 20 |Palygon 12 Geomarfologi | 10653533
I 21 IPokvaan 12/p Pemukinan ol Geomorfoloni | 105541815 6017783 | ¥
Record: 14 4 | 2 p|m|  chow [l seected Records (0 out of 394 Selected)

Add Field

Hame ]area

Tupe:

~ Field Properties

5|

|Precision
| Scale

a

oK ] Cancel |

So on the table "Landused_Clip_Union" had increased in the column "area" as in

Figure below.

KETERANGAN | FID_data_g | ID | KODE | KABUPATEN | KODEL SEL | Hamapar | x| v | area | A
0 0| 3218 | Tangerang 321901 |Geomarfologi | 105376808 -5.97715 i 1
25| 0| 3218 Tangerang 321976 | Geom i | 106531211 -BO15AE il
2% 0| 3219 | 10B535a3 | B012820 il
:T'e'gamnn_adang' | 27 0| 3210 |Tangerang | 321928 |Geomorfalogi | 108541815 6017789 il
|| Geduny i 26| 0| 3219|Tangerang 321827 | Geomortalagi 106.53563 | -6.012621 il
" |Pasir Darat | 35| 0 3219|Tengerang | 32193 Geomorfolosi | 105603114 | 5025094 0
Darat | 36| 0| 3219 |Tangerang | 321937 |Geomortologi | 106617201 -6.020561 i
| |Pasi Darat | 37 0| 3219|Tangerang | 321938 |Geomorfalogi | 108623957 | 5014205 il
" |Empang | 26| 0| 3210 Tangerang | 321027 |Geomorfologi | 10653583 6012821 i
WPemukiman w0 3219-Tangeréng 3218927 :Geomariologi 106.53583 | -6.012821 a
| [Empang | 25| 0| 3218|Tangerang | 321926 |Geomorfologi | 108.530211 | -6.015918 i
S | 26| 0| 3218|Tangerang 3218 | 10653583 | -6.012821 i
25| 0 3219|Tangerang 321925 |Geomorfalogi | 108530211 | 5015918 il
26| 0| 3210 |Tangerang | 321827 |Geomorfologi | 106.53583 | 6012821 il
1 % 0 3219-Tangeréng 321927 =VGtaomDriologi 106.53583 | -6.012821 a
| |FumputTanah kosong | 37| 0] 3218 |Tangerang | 321938 | Geom | 108523837 | -6.014295 i
Geouna | 25 0| 3218|Tangerang | 106530211 | 6015918 il
| |Empans | 35| 0| 3218|Tangerang | 108609114 | B.025094 il
| |Empans | 36| 0| 3218|Tangerang 10817201 | 6020561 il
| IFmaann [ 370 Nl 3918 Tanmeran 301038 | Genmartnloni | 10R RPR0R7 | R 14785 n &
< >
Record:ﬂﬂ 1} _DJLIJ Shaw: W Selected Recards (0 out of 394 Selected) Options =

Right-click on the "area" in the table select calculate geometry, click Yes the image

will appear as below:

Calculate Geometry

Property: 1Area .IJ
- Coordinate System
(" Use coordinate system of the data source:
| GCS: WES 1984

(+ {lse coordinate system of the data Frame:
| PCS: WGS 1984 UTM Zone 485

Uniits: iSquare Meters [sq m] _:J

il

o | ot |
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Click Ok will show the value in the "area" as shown below:

r ~
Attributes of Landused_Clip_Union l == g
FID Shape * FID_Landus DXF_TEXT HKETERANGAN FID_data_g ID | KODE | KABUPATEN | KODEL_SEL Nama_par area -
0 | Polygon i 0 0| 3219 | Tangerang 321501 | Geemorfologi B23567.028878 I:I
1 | Polygon 1|TL Tegalan/Ladang 25 0 3219 | Tangerang 3215926 | Geomorfologi 11419.321863
2 | Polygon 1T Tegalan/Ladang 26| 0| 3218 | Tangerang 331827 | Geomorfologi | 140777 711238
3 | Polygon 1|TL Tegalan/Ladang 27 o 3219 | Tangerang 321928 | Geomorfologi 13939.218038
4 | Polygon 2| GD Gedung 0 3219 | Tangerang 3215927 | Geomorfologi 739773529
5 | Polygon 3| BP Pasir Darat 35| 0| 3219 | Tangerang 321936 | Geomorfologi 24173 796892
8 | Polygon 3|BP Pasir Darat 36 0| 3219 | Tangerang 321937 | Geomorfologi 103816 876529
7 | Polygon 3 |BP Pasir Darat a7 ] 3219 | Tangerang 3215938 | Geomorfologi 92537.219362
8 | Polygon 4|E Empang o 3219 | Tangerang 3215927 | Geomorfologi 8173.6568006
9 | Polygon B P 26| 0| 3219 |Tangerang 371827 | Geomorfologi 14248 274014
10 | Polygon 6 |E Empang 25 o 3219 | Tangerang 321926 | Geomorfologi 45509254058
11 | Polygon 6 |E Empang 26 0 3219 | Tangerang 3215927 | Geomorfologi 348.888537
12 | Polygon TE Empang 25| 0| 3218 | Tangerang 331826 | Geomorfologi 37573 284711
13 | Polygon T{E Empang 26 o 3219 | Tangerang 321927 | Geomorfologi 6076.332845
14 | Polygon 8 |E Empang 26 0 3219 | Tangerang 3215927 | Geomorfologi 1192 260645
15 | Polygon 9 |R RumputTanah kosong 37| 0| 3218 |Tangerang 321938 | Geomorfologi 85 95789
16 | Polygon 10 | GD Gedung 25 o 3219 | Tangerang 321926 | Geomorfologi 889873557
17 | Polygon 11 |E Empang 35 ] 3219 | Tangerang 3215936 | Geomorfologi 62106215797
18 | Polygon 1 |E 35 o 3219 | Tangerang 321937 | Geomorfologi 101713.459853
19 | Polygon 1 |E 37 0| 3219 | Tangerang 321938 | Geomorfologi 74999 895629 ol
Record: __«j _<_|i 0 __»j » Records (0 out of 394 Selected) Options -i

6. Export data table "Landused_Clip_Union" into the format. ".txt" so that it can be
opened in Excel with the click select export options will appear the image below :

-
Export Data Lilg

Export: IAII records Ll

Use the same coordinate system as:

Output table:

|E:‘-.@—IK—Tlainirlg\Modul-ﬂS—GeomorFologi‘lData\luas

Change to the directory to the choose directory, done by click on Browse will display
the image:

Saving Data

Lok i ‘D Modul-03-Geomarfologi

_1Daka

122 | Export_output-geo. dbf

22| Export_Oubput_gea.dbf

=2 | Hasil_akhir_geomarfalogi, dbF

Hame: JEsport_Output. dbf
Saveas pe: [dBASE Table ~| Cancel I

Give the desire file name such as “luas.txt.
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IV. Interpretation of the Qualitative Data To Quantitative Data Geomorphology
1. Open the file "luas.txt" using excel program. Input wide value landused every cell in

the table below

. .| Rumput/
Sawah | Penggar | Tegalan/ | Kebun/ . ) Pasir | Belukar/ | Pasir
No &l | Empang rigsi | amen | Ladang | Ferkebunan Air Tawar | Gedung | Pemukiman panta | smak | Darat ;Ja;ihg Mangrove

23970.1| 89328| 26976 35553.6

o|lo|v|lo|vo|s|w|| -

=
o

—
=

=
)

[
w

[
o

=
o

=
[o2]

Then grouped into broad landused every cell in the appropriate classes as in the

table below and provide value by:

1. Verylow class is a value of 1
2. Low class is the value 2
3. Class Medium is the value 3
4. High Grade is a grade 4
5. Very high class is the value of 5
By considering the large percentage of every landused contained in a single cell.
Kelas
Sangat N .
Rendah Rendah Sedang Tinggi Sangat Tinggi
No lasSel |  Nilai
&l . . |Tebing Rendah| Bangunan, | Sruktur Bangunan Pantai, Pantai
Tebing | Tebing . .
Tinogi | Sedan dan Dataran Estuaria, berpasir, Rawa payau, Paparan
% 9 aluvial Laguna lumpur, Delta, Mangrove, Karang
1 0 0 | 140274.2279 0 35553.59561 175828 | 3.40
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
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2. After the value of variable geomorphology in each cell is obtained, enter that value

into cell "data_geomorfologi" on ArcGis.

r A
= Hd9- =+ tabel_morfolagi - Microsoft Excel (Technical Preview) (Unlicensed Product) (= E i
m Home Insert Page Layout Formulas Data Review View sddins 4 @ = @ =
o & Calibri General ¥ ;“Insert' 3 &7'
15 L3- B I U §-% e ¥ Delete - | [§]- #A-
Paste : yles | ..
2 v B A Sy W v | B romatr | @+
Clipboard 1% Font Alignment ¥ | Number 1 Cells Editing
F3 =\ ﬁrl Struktur Bangunan Pantai, Pantai berpasir, Rawa payau, Paparan :_V
al s [ c[ o T = F [ e« [ v [%
Luas E
Tebing Struktur Bangunan Pantai,
No . " Bangunan, : f _—
sel Tebing | Tebing | Rendah dan Eituaria Pantai berpasir, Rawa payau, [LuasSel| Nilai
Tinggi |Sedang| Dataran i d Paparan lumpur, Delta,
aguna
3 alluvial 2 Mangrove, Karang
411 2 3 4 4 5 16 3.8125
Bl 2 23 435 46 65 20 566 2.457597| @E‘ﬂ
R
6| 3 ] 34 23 1 0 58 2.431034
7 4 KODEL_SEL Nama_par i -
g 5 321901 | Geomorfologi 38125 ¥
321502 | Geomorfologi | 4 03848
316 L i 321903 | Geomorfologi 0 |
W 4 » v| sheetl Sheetd /Sheet3 %3 - M« [ il = | P_D 321904 | Geomorfologi ] 2
Ready |I@!I@ o 0% O—0—~F 321905 | Geomorfologi 0
o - - 321906 | Geomorfologi 0
B | Polygon | 0| 3219 | Tangerang 321907 | Geomorfologi [] ==
7 [Polygon [ 0] 3219 | Tangerang 321908 | Geomorfologi [
2 | Polygon 0| 3219 | Tangerang 321909 | Geomorfologi 0
9 [Polygon [ 0] 3219 | Tangerang 321910 | Geomorfologi [
10 | Polygon 0| 3219 | Tangerang 321911 | Geomorfologi 0
11 | Polygon | 0| 3219 | Tangerang 321912 | Geomarfologi []
12 | Polygon | 0| 3219 | Tangerang 321913 | Geomorfologi [}
13 | Polygon 0| 3219 | Tangerang 321914 | Geomorfologi 0
14 | Polygon | 0| 3219 | Tangerang 321915 | Geomorfologi [
15 | Polygon 0| 3219 | Tangerang 321916 | Geomorfologi 0
16 | Polygon 0| 3219 | Tangerang 321917 | Geomorfologi 0
17 | Polygon | 0| 3219 | Tangerang 321918 | Geomorfologi [}
18 | Polygon 0| 3219 | Tangerang 321919 | Geomorfologi 0
19 |Polygon | 0| 3219 | Tangerang 321920 | Geomorfologi ] 18
Show: | Al Selected Records (0 out of 60 Selected) :j

3. To enter the value from excel program to ArcGIS program, we can use the Join menu

table in ArcGIS. At first the contents of a value into the table where every cell has the

coordinates x, y as shown below. Save As table into txt format, for example

nilai_geomorfologi.txt.

== < tabel_morfologi - Microsoft Excel (Technical Preview) (Unlicense.. oo/ [
BB fore | nset Pagelsyout  Formulas Data Redew View Addin A @
Geneval‘ MUANE=TIR: -
e S @
T 6 & & 2-
Clipboard 1% Font Alignment Number Editing
D2 - 5|12 &
A [ & c [ b | E F e | u | 12
KODEL SEL
[1] = Ix ¥ Nilai
[2 221001 1063768 -5.97715] | L
[ 3| 321902 | 106.3841 -5.97452 12 3
[4] 321903 | 106.3303 -5.97661 1
[ 5| 3221904 | 106392 -5.98307 12
6| 321905 | 106.3899 -5.99163 1
[7] 321906 | 106.353 -6.00068 12
| 8| 32197 1063357 -6.00926 1
[s| 321908 | 1064004 -6.01701 1
[10| 221909 = 106.408 -6.02138 12
[11]| 321910 | 1064161 -6.02585 1
[12| 321911 | 106424 -6.03047 1
[13| 221912 | 1064331 -6.03302 1
[18]| 321913 | 1064414 -6.03232 1
[15| 321914 | 1064485 -6.03434 1
[16]| 221915 | 1064574 -6.03727 1
[17| 321916 | 1064643 -6.03978 1
[18] 221917 | 1064717 -6.08452 1
1ol _asqae1 106 as0a 6 04 1 o
W ¥ b Sheeti | Sheat2 “Sheet3 %3 7 < Tl 0|
Resay | [EO@ wow —®

4. Call the processed data (file name: nilai_geomorfologi.txt) in a way: Click on Tools

select add xy data will appear like the picture below.
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Add XY Data

A table containing ¢ and Y coordinate data can be added ta the
map as a layer

Chooze a table from the map or browse for another table:

Milai_zeomorfaologi, bk

Specify the fields for the % and ¥ coordinates:

% Field: 1H

' Field: J_|,|

Coordinate System of Input Coordinates -

Description:

Unknown Coordinate System

™ Show Details Edit...

W wiarn me if the resulting laver will have restricted functionaliy

Ok ‘ Cancel J

Click browse on the Choose a table from the map, select the file
nilai_geomorfologi.txt, initialization x field with the value longitude, and y fields with
value latitude. Determine coordinat system in use by clicking the edit will appear like

the picture below:

Spatial Reference Properties @

% Coordinate System ]
Name: [Unknown

Details;

Selact... Select a predefined coordinate system.

Import a coordinate system and 2, Z and M
Import. domains from an exizting geodataset (2.,
feature dataset, feature class. raster].

Create a new coordinate system.

Edit the properties of the currently selected
coordinate system.

I

Sets the coordinate spztem to Unknown,

Save the coordinate system to a file.

ok [

Click the Select button will display the picture as below:
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Browse for, Coordinate System

Loak in: l@ Coordinate Systems

=l o | [

] Geographic Coordinate Systems
|_Projected Coordinate Systems

Mame: !| Add

Cancel I

Shaw of type: 1C00rdinate Systems __vj

Click the geographic coordinate system, select the word select WGS 1984 as shown
below.

Browse for Coordinate System

Laok in: |Q wiharld

=] | s

[ 1TRF 1988.pry
I ITRE 1989, pri
BN ITRE 1990.pri
ENITRE 1991, pri
IHITRE 1992, pri
EHITRE 1993.pri
HITRE 1994, pri
B ITRE 1996.pri
B ITRE 1997.pri

& ITRF 2000.p1]
B mswc 97-2. pr
0 was 1966, pri
B was 1972.pri

B was 1972 TEE.pri

54.pr]

Mame: {WGS 1984.prj

Add

Show of type: !Coordinate Sustems

_v_i Cancel !

Click Add, click Ok, then in the Layers will appear nilai_geomorfologi.txt file events.

*. Untitled - ArcMap - Arcinfo.

| File Edt Wiew Insert Selection Tools Window Help

| DEE& =8| o o & |imm V‘sz

o 1=

IEECE R LR RN Y -

| Edar = | b [ #w e [ R =lEaC ==
e — - ﬁ
= £F Layers
= Milai_Gecmorfalogi.txt Events
= O Landused
[
: - Et
Display -Suulce Selection so(en 4 | 5
| g~ k0[O A~ = |gaim 00 <[l <] B £ U|AY B Er -

| [667227.999 9336299.066 Meters
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5.

Right-click the file data_geomorfologi, select the join and Relate, select the join

= Untitled - ArcMap - Arcinfo

| Fle Edit Wiew Insert Selection Tools Window Help

[ = = R A BT B =l

|edop = | M| = Tk [Gee e

@A @E@d B0k OM S S

B [ 2]

= =]
= & Layers
1 ilai_scomorfolagltxt Events

®
B
.= = Copy
= O Landused ¥ Remove
=

Open Attribute Table

<@, Zoom To Laver Remowe Join(s) B
42 ! I Relate..,

iisible Scale Range 4

RemoveRelatals) P

Use Symbol Levels

Selection »
&

Lahe| Features

¥ Convert Features to Graphics. ..

Convert Symbology to Repressntation. ..

Data 3

Save s Layer File..

Properties. ..

Display | Sounce | Selestian a0 2 4 | |
| orawing ~ & 0 O~ A~ 7 [l A St =] B s u|Ar B A o~

Join data to this laver based on location or attribute: | ls20:

74 start = o Mo [ ‘ i v % Lnkitled

It will appear like the picture below. Select KODE_SEL on the Choose the field that
the joint will of be based on. Click Ok.

Join Data.

Jain lets you append additional data to this laper's attribute table zo pou can,
for example, symbolize the layer's features using this data.

What do pou want to join to this layer?

Join attibutes from a table _'.j

1. Choose the field in thiz layer that the join will be based on:

2. Choose the table ta join to this layer, or load the table from disk:

o
@ Milai_Geomorfologi.bxt Events :j =

¥ Show the attibute tables of layers in this list

3. Chooze the field in the table to base the join an:

KODEL SEL |

Advanced...

About Joining Data Ok | Cancel ‘

Once completed, the geomorphological data in each cell is already available and can

be used to determine the value of CVI.
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6. To view the data geomorphology Data Geomorfologi then right-click the file, select

open attribute table, geomorphological data table will appear as below:

E Attributes of data_peomorfologi

l data_geomorfologi.Hama_par [ data_geomorfologi.x * [ data_geomorfologi.y [ KODEL_SEL [ X [ v [ Hilai [ ~
» Geomorfologi 106 376808 597715 | 321901 | 106.376607 | -597715| 3.404)
| eomorfalogi [ 106384083 | 5974524 | 321902 | 106354082 | -5974623 3.646
Geomorfologi | 106 390285 | -SO7ER15 | 321003 | 106390284 | -5976614 | 4716/
morfologi | 106351964 | 5983072 | 321004 | 106391964 | -5983071 | 3877
morfologi | 105, 36004 | 5991620 | 321905 | 10638994 -509162&| 3479
morfalogi | 106 392967 | 5000676 | 321906 | 105.392967 | -6O000G7G| 3653
morfalogi | 106395709 | 500925 | 321907 | 108.395708| -GO0926, 345
morfalogi | 106 400357 | 6017007 | 321908 | 105.400356| -6017006, 3319
Geomarfologi [ 106 408007 | 6021985 | 321909 | 106408006 -5.021954 3.806
Geomorfologi | 106416138 | -B025545 | 321910 106416137 | -6025845 3593
Geomorfologi | 106 424026 | B030474 | 321911 | 106424026 | -6030474 | 3272
Geomarfalogi | 106 433065 | 503302 | 321912 | 106.433067 | -603302| 3528
Geomarfalogi | 106 441371 | 6032321 | 321913 | 10644371 | -6032321 | 3382
Geomarfologi | 106 445454 | F034939 | 321914 | 105.448483 | 6034935 3305
Geomarfologi | 10645739 | B037T3 ] 321915 | 10545739 -6037272| 3338
Geomarfologi [ 106.46431 | G03977E | 321916 | 10646431 | -5039776,  3.48
Geomorfologi | 106 471696 | -BL04462 | 321917 | 106471695 -G04462) 3319
Geomorfologi | 106 450416 | -B04E256 | 321918 | 106460416 | -6046256 | 3381 |

| 106 46063 ‘iasieaaprors | 10646 6oes0m | asse|

Ganmnrfolnei ANFR 497427 SRnar s 31900 | ANR 497495 | R N42713 3304 |

Record; EJ_iJ 1 _>J£J Shaw: W Selected Recaords (0 out of 60 Selected) Cptions =

7. Geomorphological data export by right-clicking the geomorphological data, choose
Export, name the file.
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[. Introduction

Sea-level rise is one of the parameters used in determining the vulnerability of
coastal areas. This phenomenon will cause flood some coastal areas even able to
submerge small island with a low slope in the time period is generally relatively long, so
higher the sea level rise in a region and the sloping topography, it can be said the region
are vulnerable. Determination of this process would require the observation of sea
surface height information for a relatively long, so sometimes difficult to obtain accurate
information for a variety of vast coastal areas such as Indonesia. Determination in situ
sea level rise is done by measuring the water level with the tide gauge, since the
development of satellite technology then this process can be observed by using satellite
altimetry. Observation of sea level with tide gauge and satellite altimetry can certainly
complement each other information about sea level rise, where these data can be

combined (merged) and the reanalysis process.

Data trend of sea level changes can be obtained by satellite altimeters such as
TOPEX/POSEIDON. Jason JASON 1 and 2 which can be downloaded at the site
http://www.aviso.oceanobs.com/en/news/ocean-indicators/mean-sea-level/index.html.
The resulting data format NetCDF (Network Common Data Form) using a grid system
size 0,25°x 0,25° or approximately 27,8 km x 27,8 km and is available from October 1992
to July 2009 with worldwide coverage. In Figure 1 can be seen that the global sea level
rise (GMSL) of approximately 3,32 mm/year, calculated after removing the annual signal
and semi-annual seasonal patterns include screening, atmospheric pressure, sea
baroclinic process and the influence of wind. Filter 2 is applied monthly to the blue dots,
while the 6-month filter used on the red curves and applying the correction to postglacial
rebound (-0.3 mml/year). Calculation of global sea level rise uncertainty analysis of each
correction altimetry and comparison with tide gauge trends that give an error of about 0,6

mm/year at 90% confidence interval.
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Figure 1. Trends in global sea level rise from AVISO (October 1992 - July 2009).

Regional MSL trends from Oci=1992 1o Jun=2009 (mm/year)

Figure 2. Regional MSL Trends from AVISO (October 1992 - July 2009).

II.  Objective

The objective of this module is that each participant is able to do the acquisition,
processing and integrating data trend of relative sea level rise to the determination of

Coastal Vulnerability
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lll. Data Processing

Data processing changes in sea level trends (Sea Level Trend) can be done using
two methods. Method 1 is the process of manual that is quite effective for data that is not
too large. Method 2 is much more effective for large data because the process is
assisted with programming. The use of these methods is also determined by the ability of
participants in particular an understanding of the basics of BASIC programming
language. The second method starts by extracting data netcdf format (*.nc) by using the
ODV (Ocean Data View) into data formatted text (*. txt) in a wider area than the desired
limit. This was done so that the interpolation results for the better. For the purposes of
more detailed information as input in a cell at the beach it is necessary to interpolate to
the size of spatial grid can be adjusted to the desired cell size by using Surfer (eg 1 km x
1 km). The result is truncated interpolation (cropping) as the desired area and exported
into XYZ format data using Global Mapper. The last to enter the cell closest to the

shoreline then be overlaid with coastline cells and digitized by using Surfer.

Method 2 performed after interpolation with Surfer and then Program 1 is used to
determine croping area after interpolated, where the program lines can be seen in
Section VIII. Results from Program 1 as input to Program 2 which run with Macro MS.
Excel where the output of the nearest value in the cell the coastal. The overall result of
this process is made in a table that will serve as input in the process of data integration

in GIS. The data processing stages can be viewed in flow chart in Figure 3.

Sea Level Trend
Data (AVISO)

A 4

Ocean Data View :
1. Read Data Format
2. Cropping Data

3. Export Data

|
|
|
|
|
|
|
|
|
r—F————————_ = —————————— |
| Program 1 with
|
| Surfer Scripter: Surfer :

1. Read Data Format 1. Interpolation |
| 2. Cropping Data 2. Eksport Data |
| 3. Export Data |
|

|
I vy Global Mapper : |
I Program 2 with 1. Cropping Data |
| |ID Location Macro Excel: 2EksportiDatd |
| (Position of center 1. Read Data Format
coastal cell) 2. Cropping Data |
| 3. Export Data A |
| Surfer :
| 1. Overlay with Coastal Cell I
2. Digitation |
| Surfer : |
| 1. Interpolation
| 2. Eksport Data Y |
| Output |
I to GIS *
+ Output hod
to GIS Method 1
Method 2
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Figure 3. Flow Chart of Sea Level Trends Data Processing to GIS Integration data.
IV. Extract Sea Level Trend Data in Netcdf format (*. nc) with Ocean Data View
(ODV)

1. Open file MSL_Map_ MERGED_Global_IB_RWT_NoGIA_Adjust.nc with double-click
on the file, so that the display will appear as follows :

Select Coordinates (Step 1 of 4)

‘Coordinates Corresponding variables
MNbLatitudes[721]
NbLongitudes[1440]
LatLon[2]

< Back | | hext > || Finish _i  Cancel

2. Select all variable in part Coordinates by pressing Ctrl and click one by one variable
or block with the mouse cursor so that all the variables selected and will appear as

follows :

Ty Rl QF Cvus vty v



EE D;ﬁf nEt{:D{:Emu}a

Select Coordinates (Step 1 of 4)

Coordinates
Nblatitudes[721]
MNbLongitudesf1440]
Lation[2]

Corresponding variables

No sense but necessary for some automatic tools [count]; var=La
Latitudes [degrees_north]; var=NblLatitudes

Longitudes [degrees_east]; var=NbLengitudes

Latitude/Longitude of south/ouest corner [degree]; var=LatLonMi
latitude/longitude steps [degree]; var=LatLonStep

sea level trends (satellite=Multi-Mission) [mm/year]; var=Grid_0(

View netCDF Info

3. Click Next and will appear equating the variables that exist in ODV (Metavariabel) and

the data (source variable) which is marked with * following :

B — ] Y
|# Define netCDF Emulatior

Associate Metavariables (Step 2 of 4)

|. < Back _I | Next > I | Finish |’ Cancel ]

5: latitude/longitude steps [degree]; var=LatLonStep

4L 1]

4: Latitude/Longitude of south/ouest corner [degree]; var=

6: sea level trends (satellite=Multi-Mission) [mm/year]; va

- Set Default

H %

2 out of 6 variables used

Source Variables Metavariables
1: No sense but necessary for some automatic tools [count Associate Cruise

= 2: Latitudes [degrees_north]; var=NbLatitudes - Station

* 3: Longitudes [degrees_east]; var=NbLongitudes Type

* Longitude [degrees_east]
* Latitude [degrees_north]

Year

Month

Day

Hour

Minute

Second

2 out of 11 variables associated

Help

| <Back | [ Ned> || Finish | | cancel

4. Click Next and select the Use Dummy Variable and click Next it will display showing

the distribution of data stations were as follows:

Ty Dol QF Cous iyl nrsialliifey v




Lﬁ Define netCOF Emulation &J

Subset Coordinates (Step 4 of 4)

1038240 virtual stations. You can reduce the number of stations by subsetting
one or more coordinates or by zooming into the map.

Coordinates

MbLatitudes[721] use[0:1:720]
MbLongitudes[1440] use[0:1:1439]
Latlon[2] use[0:1:1]

ibset Coordinate | Zoom into Map ] | Full Domain ]

Help < Back | Hext = | Finish |I Cancel |

5. Select Zoom into a Map and set appropriate limits red color desired area, this needs
to be done so in the process of reading the data becomes faster because the ODV
does not need to read the data overall (global). Having given the limits of the desired

area, double click on the domain and then click Finish and press F8 it will display :

60°NI=

30°N

EQ

30°S |-

60°S

=

180°W 90°w o° 90°E 180°E

Ocean Data View

6. Right click on the map and select Full Domain, it will display the distribution of

stations according to the area that we want the following:
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20°N

10°N

EQ

10°S

20°s

Ocean Data View

100°E 120°E 140°E

7. To obtain the text data from the distribution of stations according to the selected area,
then click Export and select ODV spreadsheet and save according to the desired

name.

8. To create a surface distribution, right-click outside the map and select Layout
Templates and Surface Windows or can simply press F12 and will appear as

follows:

File collection View import Bxpot Tools  Help
T i o

# Station ID: 1

Cruise MSL_Wap_MERGED_Globa
Statian

Pusition 119°E{ 7.75%S

pam

Time

Dummy Ranga [0.00 - 0,00]

|

I

|

]

|

|

I Sample: 1/ 1

A ! 1] I | Durimy 0.00

| | |

|

|

|

|

]

I

| 1
| sea level trends (satell... 5.64 1
| Longtudes [degress e 110.00 1
| Lelitudes (degrees nor. 773 1
1
1
1

Ho sense DUt riecesary... 0.00

stops.. 025
Lattude/Longituce of s -90.00

Isosurface Values
Projected Longitude 118,000

Move / e sz o =

! Projecied Latiude 2750
Daelete Window bel

|Time [yr]

Day of Yeor

sca level wrends [satelte=M... 5.69

Longtudes [degrees_east] ... 119.00

Brosrtos S Lotibudes [degrees_north] .. -7.75
No sense but necessery for . 0.00

Greate Nev Window
Crente Overlay Windovr

Latitde>>

wvariable X
Y-varsabie

Lvariale
ayout Termpiates v

Accept Enter |
Cancel Esc

| Projected Longitude >> 1 s -

9. Right click and select Accept so the display appears as follows:

Tl D SF s v u iy vk



sea level trends (satellite=Multi-Mission) [mm/year] @ Dummy=first

“Ocean Daia View

100°E 120°E 140°E

10. To make the better visualization for surface distribution it is necessary to perform
interpolation process with right click on distribution maps and select Properties and
select Display Style and then select DIVA Gidding on gridded field and set the X
scale Length (permile) and Y scale Length (permile) until distribution looks optimal.
Set the contour interval on the Contours and Contours Do check to make contours.
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V. Interpolation Data Grid with Surfer

1. Open the data that has been extracted in the format * txt in Excel. Selection of data on
the worksheet by selecting File and click New and then select Worksheet. The data
will be used is longitude, latitude and Sea Level Rise, where is the longitude column
A, column B is the latitude and column C is the Sea Level Rise. After the selected
data and then save it in txt format in folder * \ 2-Data_Eksport_ODV.

2. The data already in the format *txt then do interpolation with open the Surfer
worksheet click File select New Plot. After the worksheet and then use the command
appears Grid and select data. So it can be seen the picture as follows:

Grid Data - D:\3-Hasil_Seleksi_Lok\1998.dat

T Data Columns (122640 data poinks)
) , Filter Data, ..
|
B ¥i | Column B Vl [ Yiew Data ]
%. 7 | Columin © v| [ Statistics ] [¥] Grid Report:
% |
g‘ Gridding Methad
& [riging v | [advanced options... | [cross vsldate...
%] Output Grid File
E | DA\@-1e-Training\Modu L0-RTGL\-Hasil_Grid_Surfert1998.ard =
3
= Grid Line Geametry
g - Minimum - Maximum _ Spacing  #oflines
&l ¥ Direction: | 102 | | 1185 | 0.00s090909n: | | 1816 %
% ¥ Direction: | -10.5 | [-15 | [o.00s0s00090¢ | (01 %]
El
E|
i i oo =

start

3. Choose x as column A, column B and y as z as column C, for we use Kriging
gridding method, output Grid file to the address file to save. Grid line Geometry we
just simply replace spacing with spatial grid size to 1 km x 1 km due in the form of
degrees we change to a decimal degree with the value of x 0.009090909091
0.009090909091 spacing, after all occupied click OK.
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VI. Cut Boundary Area and Export Data with Global Mapper

1.

2.

After Kriging process is complete and then converting the Grid into ASCII format
(xyz) by clicking the crop area will be used, by opening the grid in Global Mapper
program. Click Open Your Own Data Files and select the data grid that result from

surfer and we can be seen as an image as follows:

. Global Mapper v8.03 - REGISTERED

|| oE x| o [ 89| @ |z | da|| s ) [0 2l

Select Projection for HASIL_RATA2 PERTAHUN.... [5X]

Projection

Prajection: Load From File |
Geographic [Latitude/Longitude) T |

Zane

| |

Datum
|wiEsed ~|  AddDatum I
A= =i, sl 2 il i i
EERRI G 3+ Ga Sute Planar Units: Elevation Units:
e age
|ARC DEGREES ~| |METERS ~|
Parameters:
Attribute | Walue |

I Usze Selected Projection for &ll Selected Files

ok | Cancel Help

Click File and select Eksport Raster File and Elevation Data and then Export XYZ

Grid and click OK and we can be seen display as follows:

M XYZ Grid Export Options [zl

Options | Gridding | Coordinate Offset/Scale  Export Bounds |

TEen Dirawe a Box. I

i Al Loaded Data
[

e EC R Tt Wk,
Cpen Cuda i ol Fioad ersan Lacatin. .
e i

Freics
ek s Morth [-5.655 [106.345 wiest
L kg W | Bt de ASCTL G Saouth i 6.1 i1 05,767 East
By TR or4s Expat BLEFE] P,
Swewrbmards Sy i i " Global Frojection [Geographic [Latitude/Longitude] - arc
T
Eapet [0F 50 Face Fie, 56535 106,345
Caphirs Sorean Canbents by [N Erport [OF Mih... A I I s
Epert (Slokad M Fuckugm .. Exprt [0 Pk R e =TT,
sl e South | =1 [roE7E East

Expert ack Cutn
Butth Comestiepiiat Eoprt Foald ...

g
&
f
#

1 Comer w/ Size - Global Projection [Geographic [Latitude.

e e Morth [ 2555 [fo5a3s et
[ T—— Ecpat GaalFT...

= Expot ot et i , —
oy o | e e width |51 Height [105 750
BtPsss Eaot I
i i  MGRS [Military Grid Feference System] Bounds
TR Ak i oo T

2l Ratae_pestaun gl
2170 gk
DN O FELATINAN) . crbay

gt FL3-CACD 1T .. Bottorn Right

Expart PN G spinae G

Bt i | Et WG 7 Crop to Selected Area Feature(s]

£t Rockirks G4
i Ecpert Sl el AT v Fleset o et Exported Bourds |
i Expart Surfs Grid By v Fomafl,
Eart tshe ekl TP
p : n : : n Eapat 1L e
! T T T ' T Exmat Taacan Taran Ph.
im 0 m W km 9 Eupt R,
.

Ecport abrtion thidata s 72 G e
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Change Lat/Lon, Global Projection, Corner w / size-Global Project to coordinate the
desired limit in accordance with the observation domain. Then press OK and Save
the file in a format * txt.
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VII. Find the Nearest Point of Sea Level Trends Data on Central Coastline Cell

1. To determine the value of Sea Level Rise position closest to the cell which is on the
beach every year for the cell data to be overlay with data points Sea Level Rise,
using Surfer software. First, open Sea Level Rise data poin on menu Map then

New and then Post Map and will appear as follows:

W Surfer - [Plot6] BEE

||k, File Edit View Draw Awange Grid |Map Tools Window Help =R
[bEsdIRE| « o < I <7 oo Adre~dkooo-
% & |

¥
[ object Manager [ [ |ETIEGES

Loy hdd 3 Empty Base Map... B 'i; *E-

= Contour Map... 1 = x|
‘1‘\‘5‘m\.l.ﬁ‘mlmﬂ.l‘\mﬂ.\‘I.\?‘ml‘ﬂﬂm\‘m‘\.M?‘m\m’?
Classed Post Map... e ail
&) Image Map... 1l
| Shaded Relief Map...
f* 1-Grid Vector Map...

12 2-Grid Vector Map

& 3D Wireframe...
& 3D surface..,

L e e e o e s o =T |

S
|8

Create 3 new Past map [Nothing Selected | il il

Wour., | o nd.. | B 1R WM. [ L

Second, to open a data cell by selecting File then Import and then Open file data

cell. It can be seen as following picture:
W Surfer - [Plot1*] B@El

||k, File Edit View Draw Amange Grid |Map Tools Window Help @[]
DEEEHIRE & L@« N MR aEaoest [TV $O000.
| % 0844431 2| v 2321052 e  Add * ho =g ORI~ |

4l ponr
ME) Polygan A
~@¢) Polygon z
@3 paam | F | | | | |
il oo Sl ! 86 4197 4208 4218 4229 424 425
~F&) Polvgan — Edit Post Labels... : " ; - ) ;
B¢ Polygon = 5 ‘ | ‘ |
B¢ Polygon B —
~F&) Polvgan i
B¢ Polygon
B¢ Polygon
BE) Polygon
¢ Polygon
B¢ Polygon
<) Palygon
~F&) Polvgan
E<& Polygan
B¢ Polvgan
B Polygon
~@¢) Polygon
B Polygon
8] Fivaen 4451 44
~#¢) Polygon F
E¢) Polygan
B¢ Polvgan
B& Polygan
~@¢) Polygon
) Polygen 4.142 4153
&) Palygon
~#¢) Polygon
E¢) Polygan
#¢ Polygan

FEX

File Edit

1106 354877287, —5.84043983831
2]

[

| £

|

Rl b 4434 4144

a ) i 4 A A.80 219 J
&+ Right Axis | & . - . - -
B Left v ‘ | ‘ | ‘ |

Display coordinates of the selected map in map units [Map: Post. f 11081n,640in__ 649inx6.20in
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To be able to see the point of our stations can use the Digitize command with click
Map then Digitize and then click on the station point, having to point the
coordinates of Sea Level Rise with the closest distance, and then input the high
value of Sea Level Rise and depth coordinates of integration format. It can be seen

as following picture:

N EE T JTG-RKTML - Microsoft Excel - o x
Home | Inset  Pagelsyout  Fomuies  Data  Review  View @ - = x
;‘j * Calibri S -a ] (= B2l ‘é General = % iﬂ g %“’lnsenv = %T l“?a
53 = FhDelete - [§]-
ey (oA | 6| (et et 2 | o | - 20
Clipboard = Font = Alignment = Number = Styles Cells Editing
| Al - | BUIUR v
. - c D £ £ 3 H | 7 K L M N o
1 [BUUR__JUNTANG LOKASI  KODE_CVIKODE KAINAMA KAKODE SELRKTML  D_BUIUR D_LINTANG
2 106.743 -6.09973 13603051 3603 TANGERAI 51 4255427 1067455 6.1
3 1067352 -6.09638 13603050 3603 TANGERAI S0 4247999 1067364 6.1
4| 10679 -6.0%01 13603043 3603 TANGERAI 49 4253398 1067273 -6.09091
5 1067238 -6.08387 13603 048 3603 TANGERAI 43 4266205 106.7273 -6.08182
6 1067187 -6.07698 13603047 3603 TANGERA| 47 4271365 1067182 -6.07273 1
7 1067154 -6.06975 13603045 3603 TANGERA| 4 4271365 1067182 -6.07273 i
8 1067131 -6.06119 13603045 3603 TANGERAI 45 4276394 1067081 -6.06364
5 1067119 -6.05282 13603044 3603 TANGERAI 44 4289015 1067081 -6.05455
10 1064827 -6.04337 13603012 3603 TANGERA| 12 4095269 1064818 -6.04545
11 1064744 -6.04284 13603011 36503 TANGERAI 11 4036524 1064727 -6.04545
12 106491 -6.04156 13603013 3603 TANGERAI 13 410365 1064909 -6.04545
13 1067153 -6.04688 13603043 3603 TANGERA| 43 4309317 1067182 -6.0445
14 105435 -6.03864 13603014 36503 TANGERAI 14 4122923 1065 -6.03636
15 1064672 -6.03867 13603 010 3603 TANGERAI 10 4089283 1064636 -6.03636
16 1064592 -6.03485 13603009 3603 TANGERA| 9 4089283 1064635 -6.03636
17 106.5067 -6.03482 13603015 3603 TANGERAI 15 413151 1065091 -6.03636
18 1064504 -6.0323 13603008 3603 TANGERAI 8 4080902 1064545 -6.03636
19 1067117 -6.03362 13603042 3603 TANGERA| 42 4314176 1067091 -6.03636
20 1064322 -6.03022 13603006 36503 TANGERAI 6 4074841 1064364 -6.02727
21 1065734 -6.0285 13603024 3603 TANGERAI 24 4208721 1065727 -6.02727
22 1064417 -6.02821 13603007 3603 TANGERAI 7 4083101 1064455 -6.02727
23 1065819 -6.02859 13603025 3603 TANGERA| 25 4212337 1065818 -6.02727
24 106513 60295 13603016 36503 TANGERAI 16 4142455 1065091 -6.02727
5 106705 -6.0294 13603 041 3603 TANGERAI 41 4326749 1067081 -6.02727
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VIIl. Program to Extracts, Cropping, and Export Sea Level Trend Data After
Interpolated With Surfer

Run the Scipter &l *“™*" in Surfer, then the initial display will appear as follows:

B scripts (script) - Scripter (design]
Filer Edit View Script Debug Sheet Help

BHIS mmlo 28 o0 M| 2=z B
Ohject: |(General)

I Sub Main

2
3 End Sub

On the Edit menu choose Select All, then copy the program lines below and paste it in

sheet scipt. Furthermore, to perform program execution (run) click on the icon -’ or
select Run Script menu or by pressing F5 on the keyboard. Be sure and adjust the
location of the necessary data directory data in the form of ODV export results are in
accordance with the location of the directory on line program. Next specify the storage
location of the executable program that has been interpolated grid data.

Sub Main()

' SETTING SURFER

On Error Resume Next 'Turn off error reporting.

Set SurferApp = GetObject(, "Surfer.Application")

If Err.Number <> 0 Then

Set SurferApp = CreateObject("Surfer.Application™)
End If

On Error GoTo 0 "Turn on error reporting.

If SurferApp.Windows.Count = 0 Then SurferApp.Documents.Add (srfDocPlot)
SurferApp.Visible = True

SurferApp.WindowState = srfWindowStateNormal
SurferApp.Width = 1024

SurferApp.Height = 200
SurferApp.Windows(1).Zoom (srfZoomPage)

FL$ = "RKTML"

DDIRD$ = "F:\@-IK-Training\Modul-08-RKTML\3-Hasil_Grid_Surfer\"
DDIRHS$ = "F:\@-IK-Training\Modul-08-RKTML\4-Hasil_Ekstrak_Grid_5 Lok\"

FLOS$ = DDIRD$ + "RKTML_AIl.grd"

'‘BATAS WILAYAH

SurferApp.GridExtract(InGrid:=FLO$, r1:=705, r2:=749, c1:=534, c2:=581, _
OutGrid:=DDIRH$ + "Tg-" + FL$ + ".txt", _

OutFmt:=srfGridFmtXYZ)

Set doc = SurferApp.Documents.Open(Filename:=DDIRHS$ + "Tg-" + FL$ + ".txt")
doc.SaveAs(FileName:=DDIRH$ + "Tg-" + FL$ +
"txt",FileFormat:=srfSaveFormatDat,Options:="Delimiter=comma; TextQualifier=none")
doc.Close(SaveChanges:=srfSaveChangesNo)
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End Sub

IX. Program to Determine the Nearest Distance to Coastline Cell Using Macro
Excel

Sub Main()

Dim DDIRK$, DDIRDS$, NM$, HBJR$, HLNT$, HDDD$, T$, PARS, KLOKS, KCVI$

Dim I, JD, JJ, J, DJRK, DBJR, DLNT, JRK

Dim IKKAB$(100), INKAB$(100), IKSEL$(100), IXX(100), IYY(100), DIXX$(100), DIYY$(100),
IKLOKS$(100), IKCVI$(100)

T$ = Chr(9)

DDIRKS$ = "F:\@-IK-Training\Modul-08-RKTML\4-Hasil_Ekstrak_Grid_5_Lok\"
DDIRD$ = "F:\@-IK-Training\Modul-08-RKTML\5-Hasil_Running_Jarak_Min\"
DDIRID$ = "F:\@-IK-Training\Modul-08-RKTML\ID_Lok\"

Forl=1To5

If 1 =1 Then NM$ = "BK"
If 1 =2 Then NM$ = "JK"
If 1 =3 Then NM$ = "PK"
If 1 =4 Then NM$ = "SB"
If 1=5Then NM$ ="TG"

Open DDIRID$ + NM$ + "_ID.TXT" For Input As 1
JD=0

Line Input #1, PAR$

While Not EOF(1)

JD=JD+1

Input #1, XX$, YY$, KLOKS, KCVI$, KKABS$, NKABS, KSELS$
IKKAB$(JD) = KKABS$

INKAB$(JID) = NKABS$

IKSEL$(JD) = KSEL$

IKLOK$(JD) = KLOK$

IKCVI$(JID) = KCVI$

IXX(JID) = Val(XX$)

DIXX$(JD) = XX$

IYY(JID) = Val(YY$)

DIYY$(JID) = YY$

Wend

JJ=JD

Close #1

Open DDIRDS$ + "J-" + NM$ + "-RKTML.TXT" For Output As #2
Print #2, "BUJUR" + T$ + "LINTANG" + T$ + "LOKASI" + T$ + "KODE_CVI" + T$ +
"KODE_KAB" + T$ + "NAMA_KAB" + T$ + "KODE_SEL" + T$ + "RKTML" + T$ + "D_BUJUR" +
T$ + "D_LINTANG"
ForJ=1ToJJ
Open DDIRK$ + NM$ + "-RKTML.TXT" For Input As #1
DJRK = 99999
While Not EOF(1)
Input #1, BJR$, LNT$, DDD$
DBJR = Val(BJR$)
DLNT = Val(LNT$)
JRK = Sqr(((DBJR - IXX(J)) * 2) + ((DLNT - IYY(J)) * 2))
If JRK < DJRK Then
DJRK = JRK
HBJR$ = Trim(BJR$)
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HLNTS$ = Trim(LNT$)
HDDD$ = Trim(DDD$)
End If
Wend
Print #2, DIXX$(J) + T$ + DIYY$(J) + T$ + IKLOK$(J) + T$ + IKCVI$(J) + T$ + IKKABS$(J) + T$ +
INKAB$(J) + T$ + IKSEL$(J) + TS + HDDDS$ + T$ + HBIRS + TS + HLNT$
Close #1
Next J
Close #2

Next |

End Sub
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[. INTRODUCTION

Tide is one of the parameters used to determination of coastal vulnerability index,
which information about vertical difference between high tide and low tide is called the
tidal range that contribute to coastal inundation hazard. Coastal which have a high tidal
range generally have a low vulnerability to impact of inundation because sea level rise.

Information about the tides can be obtained through measurements on the field or
using the tidal prediction. Along with the improvement of science and technology, so
information about the tide can be obtained via the internet in the form of real-time data or
model result. Based on the periodic characteristic nowadays sea surface level because
tides can be predicted / modeled more accurately in the long time range, so the highest
range of tidal can be known.

More information about sea surface level can be accessed from
http://uhslc.soest.hawaii.edu/uhsic/data.html which produced by Joint Archive for Sea
Level (JASL), the official of JASL now is Global Sea Level Observing System (GLOSS)
data center. In Indonesia BAKOSURTANAL became contributor of this data. The other

information about sea level can be accessed from http://www.ioc-

sealevelmonitoring.org/list.php which is global monitoring station services for

measurement of real time sea surface. These service are part of the IOC programme
consist of (i) the Global Sea Level Observing System Core Network; dan (ii) the networks
under the regional tsunami warning systems in the Indian Ocean (IOTWS), North East
Atlantic & Mediterranean (NEAMTWS), Pacific (PTWS) and the Caribbean (CARIBE-
EWS). In Indonesia contributor of data is BAKOSURTANAL where there are 19 stations
scattered in the Indonesian seas.

In this training module, tidal information obtained through the prediction with the
tide prediction model global NAOTIDE which is assimilation from TOPEX/POSEIDON
data and global and regional model around of Japan. This model was developed by

Matsumoto, K., T. Takanezawa, and M. Ooe and run with the FORTRAN software.

II. OBJECTIVE

The objective of this module is each of participant is be able to prediction and

integrate tidal data to determination of Coastal Vulnerability Index (CVI).
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Ill. DATA PROCESSING STEPS

Tide prediction begins with search the central point coordinate of the cell that we
created earlier. The central point will be input in the tidal prediction using NAOTIDE.
After getting the central point of the cell, NAOTIDE will be running on FORTRAN
software. In this program you only needs to changed coordinates the place to had tide
prediction (center point of cell), time prediction, and output file name from this program.
After running, the result of this program will be printed on the file that had been definite
early. The result of prediction is hourly sea level, then to obtain the tidal range we
calculate the difference between the highest water level (high water) and lowest (low
water). The overall result of this process is made in a table that will serve as input in the
data integration in GIS process. The steps of general processing data can be seen in

Figure 1.

Central Point of Cell

A 4
FORTRAN (NAOTIDE)

A 4

Change the time prediction,
place prediction coordinate,
dan output file

(S )

A 4

Tidal range

Figure 1. Flowchart tide prediction data
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IV. TIDAL PREDICTION USING NAOTIDE

1. Before predict the tide in a place, we must determine center point of cell was made

early, because input to prediction the tidal is coordinate of the point.

Coordinate of the point to be searched the tidal can be seen in D:\@-IK-
Training\Modul-05-RKPS\1-ID_Sel\Point_Tide_Tg.txt

2. Open fortran powerstation 4.0 software —» Microsoft Developer Studio

", Miousal escinges Sl - [ Tugk] algix)
MO fd e et O Tk ekt =81
i gl v imig] x| T |
— ) Seapie Crptdfpots ¥ SEHECELEY 2| B12| 3| [
E!l Motepad 1) Startup ’ 2| 3 L] ] s st o] il B
) i . g Bl ool sl
i 4 Gt StatacthFven
@ArcMap 1) WirRaR 3 1+ 4 N s GusioLuss | | FOFiPan Prmeration werion 4.0
2ed B2 Adobe Reader 8 - & Pt
|| 265 rosot oftce 8 tntemet Exlorer . ‘_§Z:‘;‘w CBck oy of e ellowing lopics.
" NP S ——)
57] Microsett Offi:EEE !SN - B St i
L] Manager | Ocean Data Vied (p) » s Micrasoft Developer Studio User's Guide far Fartran
= @ Outlook Express Progrommer’s Guida
V22 [ vicrescit ofice . Remote Assistance )
] Refarance.
(& windows Media Player 4
I%Desktup admini % Windaws Messenger ) Microsoft Fortran Powerstation Setup b f
i, Windows Mavie Maker &8 Wumerical Recipes Fortran hw g i
¥ @) Technical Support s
AlPragrams : ation 4.0 I %% Welcome to Fortran Powerstation
tsgot [ rum off computer 4 i
§ icken
Histart | & @ @ | L vodi-asrees | poauments -pigoscte. .| oo s-1 -

3. Choose open (@) then choose directory where we save the folder naotide (D:\@-

IK-Training\Modul-05-
open

Directonies:
dih. . Anactide (heron)

File Marme:

* for: f30 7 f5 s

x|

Cancel |
J-C
_ Newok.._ |

nanZxpap.f ;! [F= @K-Training ;I
naotestf (= Modul-05-RKPS Help
naatide. f

£ Debug Metwark. ..

3 omap

2 ORIL9E -

Dirives:
—I IEd:DDKUMEN vl [~ ReadOnly

Dpen fAs:

j |Auto

List Files of Type:

|Common Files [*.for; (807 7 rc)

#

KPS\naotide(Heron))
After that, then will appear three choices after we choose naotide, (nao2xyap.f,

naotest.f, naotide.f) then we choose naotest.f.
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Then will appear listing program from that file, we only have to change tide

prediction time, tide coordinate and output file name.

™, Microsoft Developer Studio - naotest - [nactest.f] ~1ofx|
File Edit Wiew Insert Build Tools Window Help =]

== = T T = T —- =)
5| i8] 2 | [nactest - win3z Debug R e ‘EIHQ FPS 4.0 Books Orline - &alalm=lEa] selw]w ‘

e me oo . cSmain —
-] naotest files Borogran naotest

=
c Test driver program for subroutine <nactids>
c

c Code : Koji Matsuwoto
o Date - 2000,09 08

Binplicit double precision (a—h,o-z)
=

character=80 outfile

Togical

77777 < Set mode. location, epoch. data interval, and output file >—-e

Mode selection
Bitnode =1
Set itnode = 1 to calculate geccentric tide
= 2 to calculate pure oocean tide
with respect to ocesn floor
= 3 to calculate radial loading tide
Bipnode = 1
Set Ipnods = 1 to use long-period ocsan tide map of Takanezaw
= 2 to use equilibriun tide (Valid for itmode = 1.2)

onoo o000 Qo000

Staﬁlnn location

B Fileiew [ § Infoiew . annnnsan Bt St e

The progran D “@—TK-Training-Hodul-D5-RRESnactide (Heton)-naotsst o=e’ has oited with cods 0 (0=0)

Ml

[ Build ), Debug 4 Findin Files §, Prafile /. Tal |

Ready |'Cn38:Col42 [REC [COC[OVR [READ

e Change tide prediction time

Function of this program is change the of start prediction time.

Start epoch
iyearl =2008 I year

imonl = 12 ! month
idayl = 1 I day
ihourl = 0 ! hour
iminl = 0 ! minute

Function of this program is change the end of prediction time.

End epoch
iyear2 =2008 I year

imon2 = 12 ! month
iday?2 = 15 I day
ihour2 = 0 ! hour
imin2 = 0 ! minute

e Change tide coordinate

Function of this program is change the station of tidal

Station location
X =106.397991d0 ! East longitude in degree
y =-6.007711d0 I North latitude in degree

Change output file name

Function of this program is change the output file name

Output file name
outfile = 'TideTg1.out'
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5. After all that we change, choose compile then after the compile (@) done choose

). After build is done choose sign go () to running the raw program.

Then will appear the running program.

o naotest.exe

amplitude wunit = .A18, phase unit = .81
Reading : . omap-/ml_gc.nao
Model name = NAO_.92%bh (Geocentric tide = ocean + load>
Created date = Tue Apr 11 2088
x*min = .25, xmax = 357.75%. ymin -892.75, ymax 89.75
= .58a,. dy = 588, mend 2?28 . nend 368
amplitude wunit = -81d, phase unit = .818
Reading : . omap~spl_gc.nao
Model name = NAO.9%9h <(Geocentric tide = ocean + load?
Created date = Tue Apr 11 2088
*min = .25, xmax = i -892.75, ymax = B9.75
dx = .5@a, dy = F 7?28 ., nend = 368
amplitude wnit = -A1@, phase unit = .a18
Reading : .Aomap-skl_gc.nao
Model name = NAO.2%9h (Geocentric tide = ocean + load)
Created date = Tue Apr 11 2088
w¥min = .25, xmax = 352.75%,. ymin —-89.75, ymax
dx = .58a, dy = 588, mend 7?28 . nend
amplitude wnit = -A1@, phase wunit = -818
Reading = . omap-jl_gc.nao
Model name = HAO.99h (Geocentric tide = ocean + load)
Created date = Tue Apr 11 2088
wxmin = .25, xmax = 352.75%,. ymin —-89.75, ymax
dx = LA, dy = 588, mend 7?20 . nend
amplitude unit = 818 hase unit = .A318

89 .75
366

89 .75
368

6. Then, open the result program file. For example, if we saved the file with name
TideTgl.out then open the file in D:\@-IK-Training\Modul-05-
RKPS\naotide(Heron)

7. Open the file in Microsoft excel to see the result, the naotide program has format like
in Table 1, the part in color yellow shows the tide prediction in that coordinate. The
last result from tide prediction is tidal range. Tidal range is get from highest tide
(HW) minus lowest tide (LW).

KP=MaksL—MinlL

Where

KP = Tidal range

Maks.L = Maximum value of sea level
Min.L = Minimum value of sea level

rafiiing Wrodute Oof Toustabvalndragility Twdex



Table 1. Sample output tidal prediction with NAOTIDE program

Geocentric | tidal height
Elapsed day Tide(cm) | Short-p | Long-p | M D | Yr H M | MJD Longitude | Latitude
0 21.802 24.51 -2.708 12/ | 1 | 2008 | 0:00 0 54801 106.398 -6.0077
0.041667 | 32.262 34.959 -2.697 12/ | 1 2008 | 1:00 0 54801.04 | 106.398 -6.0077
0.083333 | 39.455 42.141 -2.686 12/ | 1 | 2008 | 2:00 0 54801.08 | 106.398 -6.0077
0.125 42.662 45.336 -2.674 12/ | 1 | 2008 | 3:00 0 54801.13 | 106.398 -6.0077
0.166667 | 41.748 44.41 -2.662 12/ | 1 2008 | 4:00 0 54801.17 | 106.398 -6.0077
0.208333 | 37.153 39.803 -2.649 12/ | 1 | 2008 | 5:00 0 54801.21 | 106.398 -6.0077
0.25 29.753 32.39 -2.637 12/ | 1 2008 | 6:00 0 54801.25 | 106.398 -6.0077
0.291667 | 20.651 23.275 -2.623 12/ | 1 | 2008 | 7:00 0 54801.29 | 106.398 -6.0077
0.333333 | 10.943 13.552 -2.61 12/ | 1 2008 | 8:00 0 54801.33 | 106.398 -6.0077
0.375 i1, 5)115] 4111 -2.595 12/ | 1 2008 | 9:00 0 54801.38 | 106.398 -6.0077
0.416667 | -7.071 -4.49 -2.581 12/ | 1 | 2008 | 10:00 | O 54801.42 | 106.398 -6.0077
0.458333 | -14.597 -12.031 | -2.566 12/ | 1 2008 | 11:00 | O 54801.46 | 106.398 -6.0077
Grafik Ramalan Pasang Surut Stasiun Sabang
o0 (Tanggal : 1 - 30 April 2007 Posisi : 95.30° BT dan 5.90° LU)
R e T T e e e LR R e P I I R | = i) =] ] HW =177 cm
|
0
O L Ll
% ol U J\U xy W w v V/lv - W w MSL=90cm
=
60 L
w0l
201
I e e e
Tanggal T
Figure 3. Sample of visualitation data tidal prediction in 1 — 30 April 2007 at

Sabang station.
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l. Introduction

Significant wave height is wave tall average (from peak to valley) from one-third
highest sea wave. In coastal vulnerability, the significant wave height becomes a
parameter related to the coastal inundation hazard. Utilization of this wave of data given
the severe lack of data on a national scale waves in the waters of Indonesia.. Given
there are rarely observed wave data in situ, so it requires data derived from satellite
altimetry.

Significant wave height data derived from ECMWF (European Centre for

Medium-Range Weather Forecasts) can be downloaded from http://ecmwf.int/.

Processing method is a reanalysis of the data used, and the assimilation model
(numerical weather prediction) satellite and in situ data. This organization provides a
medium-long term forecasting for the data's atmosphere / weather, and super-computing
facilities for scientific research and the scientific and technical cooperation with the
satellite agency and the European Commission. ECMWF is also a result of the
development of dynamic and synoptic meteorology more than 100 years and more than
50 years of development in numerical weather prediction (Numerical Weather
Prediction). ECMWF forecasting system consists of general circulation models, ocean
wave models, data assimilation systems and since 1992 an ensemble forecasting
system. In 1998 the seasonal forecasting system started operation and in 2002

introduced a monthly forecasting system.

II. OBJECTIVE

The objective of this module is for each participant is able to do the acquisition,
processing and integration of significant wave height data for the determination of

Coastal Vulnerability Index.
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lll.  Data Acquisition

1. Data acquisition from http://ecmwi.int/, will emerge as follows:

S EITITYIE TOME  TOULKOOM LOMN LOWAST [EEUDICH HNEMAD  SEACH
V (7 mboutus  Produ Services e B
4 1 Overvew Forecasts Compuing Madeling Newslatiers Calencar
! Gedinghere:  rder Deta Archive Feanaiysic Marvniz B
Extreme Fosmast fnse bp Commiiess Order Software PrepFs Seasonal Library Open Tendars

European Centre for Medium-Range Weather Forecasts

Info ED b BN PR MW e G CT NN DD BN BE KN ES == Hotlinks
Site Man ST E S E K e Mm@

Phone Directory ¥

Contact #

Feedback Forecasts WO

nnigal ol

News & Events

Calendar ) EBSqums  TIGGE
Traling New web pioducts fiom the ECMWF ensemble prediction system
TS 13 May 218 ECMAF has mdended the range of weather
Weetings Torecast products 1hat sre availshis fresly and with no 5 wace
Woikshops restrictiana from s wib ste. The new produucts ara rom the Forecast  Project
Pross Rsleanes ECHWWF fssemiole prediction System (EFS) hal provides. 5
guidance on the day-to-tay aredictabilty of the stmosphers. This | w2
Employment GIVES AN HMPOFANL COMPIEMENE 10 ThE IOFTataar It 1+ alrecasy L ] 1
avaleble from the singie delerminetiz morsl TS
E Oceans
o Aksel Wiln-Nielsen passed away ib'\g !
96 May 2410 Professar Aksel\Wintislsen, the first Disctor 5t b
. 1 ECHWF, zadly pazcad Bvvay Of MOnday, 26 Apl 2010. He was Cata. ENSEMBLES
r instrumentelin the Centre's success
Fres sooess 10
daterministic 1
i i o ™3
Done:

2.  On part Hot links sectioned click Data_so will emerge as follows:

cm Home Your Roem Login Contact Feedback SiteMap Searcl

About Us Products Services Research icati News&Events
i g Cverview Forecasts Compuing Modeling Hewsletters Calendar

Getting here Ortler Dt Archive Reanalysis Manusls Employment
ostacaverae Committess Ordler Software  PreplFs Seasonal Library Open Tenders

Home > Prodiuets > Data Services =

Data Services

Products ECKWFE Data Services encompass three main components:

Forecasts
Data and Software

1. ECMWF Archive, Realtime, Software for external organizations (see below)

and also:
2. ECMWE access to the MARS archive service for Mermber States
'WMO HMHS Produsts 3. The EChWF Research Data Server for publicly available data for research use
Uparades

Product Reports
Produel Reports Data Services provide Archived Data and Software to external organizations under the rules

agreed by ECWWF Council
Data Services
For information on our Real-Time Products for Service Providers and End Users please wisit

— our Catalngue of Real-Time Products
Hews
Help
Contactus ® Data Archive Services
® Software Services
See also... ® The ECWWFE analysis and forecasting system

® Technical information
Data FAQ e Catalogue of Real -Time Products
Data Servers

3. Click The ECMWE Research Data Server for publicly available data for research

use , will emerge as follows:

cw Home YourRoom Login Contact Feedback SiteMap Search:

About Us Products Services Research Publications News&Events
Overview Forecasts Computing Modeling Newsletters Calendar
Getiing here Order Data Archive Reanalysis Manuals Employmert

ECMWF Data Server Commtises Oreler Suftware  PrepiFs Seasanal Library Open Tenders
Horme = Deta >

ECMWF Data Server

Datasets

DEMETER You will find on this web server data from various projects hosted by ECMWF . Choose one of

ENACT the links below to retrieve data from a given project

ENSEMBLES If you have already submitted requests, your can find their results here.

ERA Interim

ERA 40

ERA 15 * Retrieve data from the DEMETER project

GEMS ® Access ENACT data (in development)

THORPEX * Retripve data from then ENSEMBLES project

TIGGE ® RBetrieve data from the ECKWE Interim Re-Analysis

s * Betrieve data from the ECWWE 40 Years Re-Analysis
® Betrieve data from the ECWWE 15 Years Re-Analysis

Personal ® Retrieve data from GEWMS Re-Analysis and Mear Real-time

Your Requests. ® Atlantic THORPEX Regional Campaign (A-TreC) dataset
* Retripve data from TIGGE
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Click Retrieve data from the ECMWE

Interim_Re-Analysis to get present year

presage data, and appears appearance as follows:

ERA Interim, Daily Fields =
ERA Interim, Daily Fields

Select date

@ Select a date range between 1989-01-01 and 2010-01-31:

Start date: | 1989-01-01 End date: | 2010-071-31

O Select a list of month:

Jan Feb Mar Apr May Jun Jul Aug Sep Oct HovDec Jan Feb Mar Apr May Jun Jul Aug Sep Oct lov Dec
we OO0 O0D000D0O000f 0000 ODOOODOOOO
w OO0 000000000000 0000 O0O0O0O0O0OO
v OO0 000000000 0«::00 0000000000
ws D0 O0DD0D0D0D0D0O0D00ssO0000O0ODO0OOODOOOO
wr OO O0DOD00D00000Ows 1 00000000000
we OO0 D000 000D00D0 D00 000 O0OO0O0DOOO0O
20000 00 0O00O0O OO O O 2002 Ooooooooooon
a D0 D000 ODD0DD0ODODOD0DO0OfDempDO0 00 OCOOODOOOO
L T o 3 o i o A
20 OO0 00000 OO O [ zees Ooooooooooon
a0 OO0 ODDOODOOODOOD

Jan Feb Mar Apr May Jun Jul Aug Sep Oct HovDec  Jdn Feb Mar Apr May Jun Jul Aug Sep Oct llov Dec

Select 41 OF Clear

and easy accustommed in data group so t

following appearance:

Select Time

00:00:00 06:00:00 12:00:00 18:00:00

Select 4l or Clear

Select Step
vod3sOde Do 12

Getart bl ar laar

6.

Select parameters
[ 10 metre U wind component
[ 10 metre wind gust
[ 2 metre temperature
[ Boundary layer dissipation
[ Chamock
[J Convective available potential energy
[J Convective snowfall
[ East-West surface stress
[ Forecast albedo
[ Forecast surface roughness
[ High cloud cover
[ Ice surface temperature layer 2
[ Ice surface temperature layer 4
[ Instantaneous Y surface stress
[ Instantaneous surface heat flux
[ Large-scale snowfall
[ Logarithm of surface roughness length for heat
[ Maximum temperature at 2 metres since previous post-processing
[ Mean wave direction
[ Medium cloud cover
[J WMinimum temperature at 2 metres since previous post-processing
[J Photosynthetically active radiation at the surface
[0 Sea surface temperature
Significant wave height
[ Skin temperature
[ snow density
[ Snow evaperation

Trafiniiey Wrodute Of Toustabvulndragility Tadex

Select for desirable time gyration, better elective, data that produced not too big

hat make easy in processing.

Hereafter on page same elective the time of day and step is desirable time as on

Select for parameter one that will be utilized, as follows:

[J 10 metre V wind component

[0 2 metre dewpoint temperature

O Albedo

[J Boundary layer height

[ Clear sky surface photosynthetically active radiation
[ Convective precipitation

[J Downward UV radiation at the surface

[J Evaporation

[ Forecast logarithm of surface roughness for heat
[ Gravity wave dissipation

[ Ice surface temperature layer 1

[ 1ce surface temperature layer 3

[ Instantaneous X surface stress

[ nstantaneous moisture flux

[J Largescale precipitation fraction

[ Latitudinal component of gravity wave stress
[ Low cloud cover

[J Mean sea level pressure

[ Mean wave period

[ Meridional component of gravity wave stress
[ North-South surface stress

[ Runoff

[ sea-ice cover

[ Skin reservoir content

[ Snow albedo

[ Snow depth

[ Snowfall



7.  Select for parameter which will be utilized deep this study data which is utilized is

Significant wave height. Then press conditions of use present under.

8.  Then input on sheet as hereunder, insert you information and click Accept.

If you accept these conditions please enter the information below for our records, and press
Accept.

Email:
Name:
Organisation:

Country: ' v

Then screen look will return to sheet that early, and reenacts as upon. Then press

| Retrieve NetCDF | at down section page.

9.  Succeeding sheet as on figure under this!

Eersonal > Temporary flems > netedf4S=
netcdf45
ERA Interim, Wave model
Tye: Analysis
Type of level Surface
Date: 2000-01-01 to 2000-12-31
Time: 00:00:00, 06:00:00, 12:00:00, 18:00:00
Parameter: Significant wave height
Step: 0
Grict 1.6°%1.5°

The netcdf will be done using the folfowing atributes:

Area

Indonesia
Retrieve and convert to NetCDF:

ow

click to choose area, a part one upstairsing to constitute data information that will

be chosen, if has accorded click area Now therefore succeeding will see
appearance as follows:

About us Products services Researcn NewsXEvents
- o Forecasts mputing Modeling Newrslstt Calendar

Order Data Archive Reanalysis  Wanusl s Employment

Order Software  PrepFs Seasonal Library Open Tenders

Personal = Temporary fems = netodi45=

Area for netcdfas

Default (as archived) Custom. Northern Hemisphere Europe

" S T TR |

North America South Asla Inter-tropioar band Tropical Pacilic

incionesia pangikep Southern Hemisphere
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Click custom to make area bases particular coordinate, afterwards will emerge

appearance as follows:
Select a geographical area

North: | |
i East: |

A\ West: | |
[ South: | |

© Mame of the area: | M automatic

insert limit coordinate area and name area, necessary payed that in longitude sign
(-) longitude west and (+) longitude east, furthermore in latitude sign (-) latitude
south and (+) latitude north. Click so area and name appearance corresponds to
coordinate already be inserted. Better we choose wider area (all Indonesia) that
we ifrequently do Download.

The netcdf will be done using the following attributes:

Area:

Indonesia
Retrieve and comvert to NetCDF:

Mo

10. Click Now to download areas appropriate data already be made, and its

appearance as follows: then click nc_to begin download.

Home Your Room Login Contact Feedback Site Map Search: |
About Us Products Services Research Publications MNews&Events
Overview Forecasts Computing Mocelling Mewsletters Calendar
Getting hers Order Data Archive Reanalysis ManLials Employment
Committees Order Software  PreplFS Seasonal 1 Library Open Tenders

Personal > Results of vour tasks = netecfds, Fri bay 14 133142 201 0=
netcdfd5, Fri May 14 13:31:42 2010

1:5° ,00:00:00, 06:00:00 2000-01-01 2000-12-31 YWave model interim_daily 0 Surface
Analysis ERA Interitn Significant wave height

Task complete

1464 fields retrieved

NMame Size Created
1 ok 1.2 Mhytes Fri May 14 13:31:52 2010 m
@ nc 1.2 Mhytes Fri bay 14 15:31:52 2010 g

Users of ECMWF data sets are requested to reference the source of the data in
any publication. e.g. "ECMWF ERA-Interim data used in this study/project have
been provided by ECMWF/have been obtained frem the ECMWF data server.”

Please note:

The whole ERA-INterim dataset available on this server can be obtained on USB disks
or LTO4 tapes through our Data Services

Tralithe) hrouwre 1 YoustaT vameradnity waex




V.

Data Processing

Data processing average Significant wave height started by extracts data get netcdf
format(*. nc) by use of ODV (Ocean Data View) into data formatted text format(*.txt) in a
wider area from desirable bounds. Further data at intervals of 6 hours of it each year are
averaged and the result is the average annual significant wave height. For the purposes
of more detailed information as input in a cell at the beach then performed to measure
spatial interpolation grid using the surfer into 1 km x 1 km. Then the interpolation results
are further cut to the desired area and exported into XYZ format data using Global
Mapper. The next step sought the position closest to the cell position on the beach using

Surfer

The data processing step can be viewed in a systematic way in Figure 1 below.
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Significant
Wave Height
(ECMWF)

A 4

Ocean Data View :
1. Read Data Format
2. Cropping Data

] 3. Export Data

A 4
S—

MS. Excel :
Averaging
“——

( By

Program 1 with
Macro Excel: <
Averaging data (every 6-
khour to yearly)

A 4
—

I
I
|
|
[
[
I
[
I
I
[
|
|
I
|
y Surfer : [
I
I
I
I
I
|
I
I
[
[
I
I
I
[

( 3\
Program 2 with 1. Interpolation

i . 2. Eksport Data
Surfer Scripter: P
1. Read Data Format

A

2. Cropping Data
k3. Export Data v

|

|

|

|

|

|

|

|

|

|

|

| g [ :]
Global Mapper :

| 1. Cropping Data

| A 4 N 2. Eksport Data

|

|

|

|

|

|

|

|

( .
Program 3 with
ID Location Macro Excel:

(Position of center 1. Read Data Format A 4

coastal cell) 2. Cropping Data [Surfer . ]

\3' S R 1. Overlay with Coastal Cell

2. Digitation

y

Surfer : v

1. Interpolation

2. Eksport Data OU('[;L;[

to
M D v
Method 2 : Method 1

Output
to GIS

Figure 1. Process Flow Chart of Significant Wave Height Data Acquisition Value to
Nearest with cells Coastal.

)

Extract Data Significant Wave Height Netcdf's format (*.nc) with Ocean View's
Data (ODV)

1. Data processing average significant wave height already being downloaded started
by extracts data get format NetCdf (*. nc) by use of ODV (Ocean is View's Data) as
data gets text format(*. txt). Earlier we open at ODV'S software( Ocean is View's

Data ). Then chooses File > open data already saved.

v O F @
Sreeni
o et
ful-08-RKTHL, Modul-09-RKPS, Modul-10-RTGL, l
S Test oseter
e Antivius 8 ()titipan Mba Ira
(Dt DHI
2
=] ]
- (SPropasal b 2010
My Computer
.r!l Fike name: Mer,_0DV4_Colecion v
3
el i TR 3

Fralivhe) Wodule |



2.

Will appear as shown below, then click on the longitude of the left while pressing

Ctrl and click all the variables until all blocked. Then press Next.

¥ Define netCDF Emulation

Select Coordinates (Step 1 of 4)

%]

[ Wiew netcDF Info

Correspanding variables

longitude [degrees_sast]; var=longitude

latitude [degrees_north]; ude

time [haurs since 1900-01-01 00:00:0.07; var=time
Sigrificant wave height [m]; var=swh

< Back

3.

associate with proprietary variable by ODV.

[ Define netCDF Emulation

Next's click > since all variable that exists on sheet self acting data have most

Assoriate Metavariables (Step Z of 4)
Metavarial bles
Associal ke v
Convert
tude [degress_sast]
T de [degrees_narth]
r
Second
3 oUE of 4 wariables used Soutof 11 variabl aciated

4. Select Use the dummy variable for the data extracted in the format * txt based on

sequence data distribution, but if we choose use decimal date (header) data is
extracted in the format * txt in the order in each station.

¥ Define neiCDF Emulation

Select Primary Coordinats (Step 3 of 4)

Available Coordinates

langkude [degrees _sast]
latituds [degrees_north]
time [hours since 1900-01-01 00:00:0,0]

() Use salerted coordinats
() Use decimal datejtime (headsr)

G Use dummy varisble

Finish

Cancel

5.

rafniing Wrodute Oof Toustabvalndragility Twdex

Select for into zoom to cropplng data bases region who will be utilized. Then finish.



¥ Define netCDF Emulation &I

Subset Coordinates (Step 4 of 4)

420 virtual stations, You can reduce the number of stations by subsstting
one or more coordinates or by zooming into the map.

Coordinates

longitude[35] use[0:1:34]
latibude(12] use[0:1:11]
time[1460] use[0:1:1459]

Subset Coordinate [ Zoom inko Map ] { Full Domain ‘

6.  Cropping region which will be utilized on this sheet by click outboard right map then
select for properties's windows > map.

Fle Colecton View Import Export Tools Help

Station ID: 1
Cruse 1998.nc
Station 1©

Postion 9 (6N

Date 01 January 1998
Time.

Time Range [yrs] [0.00 - 0.00)

Sample: 1/ 1460

000 i
ight [m] 046 1
59.00 1
- 600 1
T 0. BS0s600 1

Projecte jtude 99,000

Projected Lattude 6000
Press ENTER to add the data of T (yr) 1968.000
the current station to the plot. Day of Year 1

Fs
Ctlts
cui+p

Full Range (Al) culer
T= = Undo »

‘Add Graphics Object

b
2

2 c‘\\ﬁy
¢ A .

o ‘Window Properties > [T |
——"“l“““g i Wiindow Layout e | Mindowl
-y B )| windowz

<
Changes properties o the selected window.

7. So it looks like the following view, select the domain based on the area to be, on

the border area coordinat 0.5° LS —12.5° LS and 101.5° BT —118.5° BT, and
press OKk.
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= Map Properties

‘VGeneraI -l Display Stvle | Projection 7\.
Map Domain

North

EE |

West East
101.5 | 118.5

South

[-125 |

Full Dormain } [ Global Map ]

10. To export data to *txt format by export's press at up section then select for ODV is
spreadsheet . Save file on folder \2 Data_Eksport_ODV, then press save.

Fie Colectin View Irport

| Station ID: 178
Cruse 155
station 175
Positon 102/ 15°
Date ot Jarusry 1958
Tine
Time Range [yrs] [0.00 - 0.00]
Export to Spreadsheet File ... PX
Swein [ 1Dmant  v| % e @ '
D ;
Press ENTER toadd the data of 1
the current sation to the piot. My Recent w1
Dogument ts
o
Desktop s
oss.o00
My Document ts
- C
b5l - H. - [ My Computer
i e
W ﬁ:; Fie
i e T MyNewok | Save as b
e o TR0
B ]
TOSE fiE | 115E

VI. Average Significant Wave Height Data with Interval 6 Hours of Being
Average Annual use MS Macro Excel

1. Hereafter data with interval 6 hour is flattened annual and its result as average as

significant wave height annual. Earlier we open data already most format deep
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2.

extract *txt at Microscoft Excel,

utilized which is longitude, latitude and Significant wave height. Before we begin
average earlier we sort data a station by undertaking instruction Sorting & Filter
data on job sheet excel , by obstructs all beforehand data, click Sorting & Filter >

Custom is Sorting > add is level > by's sorting (Column A) > Then by (Column

drawned out by data selection,

b) as looked as on figure as follows:

data who will be

‘Ey - 800k3 - Microsoft Excel - =
- Home | Inset  Pagelayout  Fomuiss  Data  Review  View @ - = x
L BT General ﬂ By gy = %? Lﬁ
e £ 3% Delete - (3]~

Paste B I Wi - - Oy <8 ;| Conditional Format Cell pana, = Sort & | Find &

=l o B B || e = || b Format=| 2 [ruter-lsietts
(Clipboard = Fort Humbe = Styles Cells [B]] sort Smallestto Largest
| Al - %] sortLargestta smallest
1
2
3
a
s
5
7 1
= [ 4 Add Level H X Delete Level H"ﬁ Copy Level ”E] ¥ l Options. .. ] ] My data has headers
9 14
it -S) | Column Sort On Order
u 17 b :
2| 1ssf [FortbY |Co\umnA vl | Values v‘ |Smallest to Largest v|
13 102§ | Then by |!:dumn B lael| |Values w ‘ | smallest to Largest ~ |

|
14| 1035
15 105
16| 1065
17 108
18| 1095
15 m
0| 1125
21 114
n| 155
Cancel

23 17
24| 185 ———rTT
5 102 45 16561

ae | apo = S = S
W ¢ » b | Sheetl <Sheetd <Sheet3 €J

Reacy | 7

Data already most massage bases our station dot average up to annual. Hasten
average data, we do at Macro is Excel's Visual Basic by, earlier we input data entry
into display Microsoft excel where is column A. as Longitude column B as Latitude
and column C as significant wave height then that data we save in format *csv

(comma delimited ) after at save sheet excel doesn't be closed, can we see on

figure as follows:

6_3) H9-c

Hame

Waorkbaok Views

Average: 38.24843108  Count: 337260  Sum: 1289966586 || [0 |

Rata-rata-pertahun - Microsoft Excel

Data Review View

Q ] I{_:J
=% | e i
Zoom 100% Zoomto

Selection
Zoom v

v Formula Bar

V| Headings

G6 B, - |
A B = D £ F s H 1 4 K

1 102 -10.5 2.08774 [ R
2 102 -10.5  2.07021 77
3 102 -10.5  2.07499 i L o 9 3xoa@-
a 102 -10.5 2.07866 i ikt ff;::‘:??..m

7 102 105 206785 |y

5 102 -10.5  1.90856 o

7 102 -10.5|  1.8743 Hecerats

8 102 -10.5  1.82918 o

s 102 -105 1.80085 || ke

10 102 -10.5  1.7084 3

1 102 -10.5  1.69963

12 102 -10.5  1.57227

12 102 -10.5|  1.62409

14 102 -10.5  1.63301

15 102 -10.5  1.61861

16 102 -10.5 1.5981

17 102 -10.5  1.56952

18 102 -10.5  1.43939 feoms: e

19 102 -10.5  1.49195 B T T

20 102 -10.5  1.49939 —

21 102 o] Bou| |l i) et |
22 102 -10.5  1.47371

23 102 -10.5| 150643

24 102 -10.5  1.5671

25 102 -10.5)  1.6417
=T 10 1ns 1 anans

K« » ¥ | Rata-rata-pertahun <% T
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3. After data was save by us click command View> Macros click chooses Record

Macros.

ta-pertahun - Microsoft Excel =L
View | @ - = x

|F| .—LﬂéNWWmduw [ split _u‘ % % =

sy = Arrange All T Hide

n 100% Zoomto || d Save Switch IMacros
Selection ﬁ Freeze Panes ~ || Unhids | 214 | Warkspace Windows = -
Zoom Window 3 View Macras

ﬂ Record Macro...

‘ H | 1 K L M ﬁ Use Relative References

v

4. Will Appear as below click OK.

Record Macro EWXI

Macro namme:
|Macr01 |

Sharkout key: -
cirt| |

Stare racra in:
T
iThis warkbaook, ~

Description:

[ ok J [ Cancel ]

5.  Thenclick View > Macros > select for Recording's stop.

ta-pertahun - Microsoft Excel - 7 X
View @ - = x
i |_ |_EEE‘:| 22 New Window TISplit | 13 | = é? =
$ } i = Arrange Al ! Hide | IS CH L | =03 |
m 100% Zoomto = N Save Switch |Ma(ros
Selection || HE Freeze Panes = (] Unhide | 114 Workspace Windows ™ = |
2568 Wincow g Wiew Macros
| @ S5top Recording |
‘ H | 1 | ] K | L | M Eﬁ Use Relative References
=

6. Click View again then click Macros > select for View Macros.

ta-pertahun - Microsoft Excel = B
| View | o X
| _j ‘E;;:J _:-:3, New Window [ Split ‘ 1) [
bl e = arrange All 1 Hide il
m  100% Zoomto || . Save Switch
selection || B Freeze Paries = ] Unnide | 44 | Workspace Windows =
Zoom Window ‘]’? View Macros.
S Record Macro...
| H | ] | ] K | L | M ﬁ Use Relative References
|

So that would appear like the following figure:
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Macros in: | All Open Waorkbooks

Description

Create

Delete

iI

Gptions. ..

Cancel

7.  Click Edit, so that the display appears as follows::

/4 Microsoft Visual Basic - Rata-rata-pertahun.csv

‘. Rata-rata-pertahun.csv - Moduled (Code)

ile Edit View [nset Format Debug Run Jools Adddns  Window  Help

b a9y 0 om WS % @ g con

Type 3 question for help [

EBEX

(General) ~| [macro1 -

Sub Macrol()

! Macrol Macro

8.  On sheet Microscotft is Visual Basic we insert to program already we make, can we
see hereunder, after programs to be inserted changes directory the then total data

who will be divided. Hereafter we begin to click Run (| ¢ ).
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VII.

‘i Microsoft Visual Basic - Rata-rata-pertahun.cs - [Module1, (Code)]

‘e File Edit View [nset Fomat Debug Run Tools Adddns Window Help

Type aguestion for help = (0 &

Shest! (Rata-rata-p
Thisttiarkbook
=5 Modules
-« Modulel
While Mot EOF (1)
JSUH = 0
For I = 1 To 1460
Input #1, LON, LAT, SWH
ISV = JSVH + 3UH
If I =3 Then
DLON = LOM

Properties - Module | ] St = AT
Module1 Hodule - End If

Alphabetic |categnnzed| HEREL

& s E

Moduet RSUH = JSUH / 1460
Write #2, DLON, DLAT, RSVH
Wend

Close #2
Close #1

End Sub

EE-E L AR 9 on e s @ oo L
oo Rt B
= g Sub Macrol(] -
B 8 ¥BAProject (Rata-rata-g
= 5 Microsoft Excel Objects DDIR§ = "D:\B-IK-Training 6\3-Hasil Seleksi Lok\"

Open DDIR$ + "Rata-rata-pertahun.csy" For Input As #1
Open DDIR§ + "Rata-rata-pertahun.txt” For Output ks #2

Row formation programs as follows:

Sub Macrol()

DDIR$ = "D:\ @ | K-Trai ni ng_6\ 3-Hasi | _Sel eksi _Lok\"

Open DDIR$ + "Rata-rata-pertahun. csv"
Open DDIR$ + "Rata-rata-pertahun. txt"”

Whi | e Not
JSVH = 0
For I =1 To 1460

I nput #1, LON, LAT, SWH
JSVH = JSVWH + SVWH
If I = 3 Then
DLON = LON
DLAT = LAT
End | f
Next |

EOF( 1)

RSVWH = JSWH / 1460
Wite #2, DLON, DLAT, RSWH
Wend

Cl ose #2
Cl ose #1

End Sub

Interpolation Using Data Grid With Surfer

Ty Rl QF Cvus vty v

I nput As #1
Qut put As #2

For
For



3.

Data already annual therefore done by spasial grid's interpolating until measure

becomes 1 km x 1 km by use of software Surfer as stationary as information which

more detail as entry in cell at coast.

Earlier we open data already most *txt format extract at Surfer. Sort that data on

job sheet worksheet by File > New vote for Worksheet , data who will be utilized

which is longitude,

latitude and Significant wave height. Where is column A is

longitude , column B is latitude and column C is Significant wave height. After data

most selection then save in *DAT's format on folder \3 Hasil_Seleksi_Lok.

 Surfer - [data_from_1998*] B@
[H Fie Edit View Format Data Tools Window Help =lelx
Bl R B i s .
cuz0 oy & 1 | | E S e .
1996 data_rom_1998" )|
ctil-s |
B C ] E F H T ] K L[~
102 - -99.99 b |
10356 v 99.99
108 -15] 0373834
1085 15| 0.493285
an-p | 1pg
1095 15
1 15 5 e
AR 199 S | 13 St S Lot - @
& == 7= A S| Qi@
3 H\GK-Training)..\19%5 Tl o 3
B Bt 1155 1 =2
WP
T 17 E Gz
2| 185 -1 -
[13 ] 02 E L:}
Ma] s E Deir,
5 105 f
3 3 )
17 108] E ey
18| 95 E
19 i E ?
20| 1125 3 -
[
i] 14 -
I =l
TiE . Mylwh Semmbp | D47 Danrdal (]
[25 | 02 45 TEmT
E 1035 45 999
27 105 45 9999
28 065 45| 0227439 v
=8

Data already *DAT format then at interpolating by job sheet open Surfer

click File

vote for New Plot. After job sheet emerges then utilize instruction Grid > select for

data. So gets visually figure as follows:

£ 1 pew D e algix
QEFEAR SRR E L G4 LI0G .
x = M sl e .-
ETT G 1 it xixii
] silinaloaliniantlododlatadlo oo Ll e BB sl @l
F [2)%)
= ¥ £ @
= =/
3 My Documerts
E My Camputer
L3 .’é File nare: [ 1338 ¥ o]
3 My Netwark | Files of type: | 4 Recognized Types v [Ccance |
E 1998 Votesi 5] [Database
= i ‘ EEESER)
En e

H
£
£
E
&
i
3
£
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So that the display will appear as follows:

Grid Data - D:\3-Hasil_Seleksi | ok\1998.dat

Data Columns (122840 data points)
¥ | T ~ | [ Fiter Dats..

|
¥, | Column B v [ vewbaa |
2! | Column € v [ statiss | [P)crdReport
Gridding Method
kriging | [advanced Options... | [cross validate. .
Qukput Grid File
| DH@-IK-Trainingiadul-10-RTGL{-Hasi_Grid_Surfert199.ard =
Grid Line Geometry

Winimum Masimum Spacing # of Lines

% Direction: | 102 | 1185 | | ooosomogoen: | | 1ee 3
¥ Direction: | 10,5 | [-1s | [ooosnongoene | femr %)

Select for x as A column, y. as column B and z as column C, to Gridding method
we utilize Kriging , Output Grid is file for file address that will at save. Grid line
Geometry we only just substitute Spacing with spasial grid's measure becomes 1
km x 1 km because of in form degree we change to go to decimal degree with
point Spacing 0. 009090909091 x 0.009090909091, after all filled click OK.
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VIII.

Cropping Area Boundary and Data Export with Global Mapper

1.  After processes Kriging all through then drawned out by conversion Grid into

ASCII format (xyz) with cropping region who will be utilized, by opens grid's result
at programs Global mapper. Its trick is open Mapper Is global > Open Your Owen
Data Files > So get as been see figure as follows:

= ®E 2| [& Ofusl@fza ¥ || Fsshoe 1 [ 2|

T
s
Fledtor  [AdriesC) = Cancel

Will emerge as follows, click OK.

Select Projection for HASIL_RATAZ PERTAHUN.... [')Z|

Projection
Prajection: Laad From File...
Geogiaphic [Latitude/Langitude) Save ToFle.
Zone:
D aturn
[weisss ~|  AddDatum..
Planar Units Elevation Linits:
|&RC DEGREES x| |METERS 2|
Parameters:
Attribute | Value |
I Use Selected Projection for All Selected Files

akK I Cancel l Help |

After data is opened then click File > Eksport Raster File and Elevasion Data >
Export XYZ Grid > OK.
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Will appear as below: Click the Export Bounds

XY¥Z Grid Export Options [E3]
Options | Gridding | Coordinate Offset/Scale  Export Bounds |

7 Al Loaded Data

- £ 1 Draw a Box

& Lat/Lon [Degrees]
Moth [1.5 [102 west

South |-10.5 [11as East

" Global Projsction [Geographic (Latitude/Langitude] - arc

Morth [ 5 [it west

South| 105 [iEs East

" Comer w/ Size - Global Projection [Geographic [Latitude.

Motk | Jit West
width | Height |

T MEBRS Military Grid Refersnce System) Bounds
topLen [[ET S0 ETE T

Ecttom Right
¢ Crop to Selected Area Feature(s]

[ ok ]| cance | | Help |

Change Lat / Lon, Global Projection, Corner w/size-Global Project with coordinate
bounds that at wants to correspond to domain watch region. Let say domain
observing Tanggerang region by fills North -5.695 South -6.1 West 106.345 East
106.763 Then pressing OK and Save is file in *txt format.
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2.

3.

Find The Nearest Point of Significant Wave Height on on Central Coastline

Cell

The next step sought significant wave height is the position closest to the position

of cells in the coast for annual with an overlay to the cell data with the data point of

the wave, using the software Surfer.

Open Surfer> (to open a significant wave

height data point) Map> New> Folder Post> Post to regulate Properties click on

Post dabel Map.

& File Edit View Draw Amange Grid [Map Tools Window Help
DEFHIRE| s o@

* siw sw  Aw >
c e [4] rott] piot: 4

sl -

=2
dlro~eooo.
e .
| x|

sl daaflualoflonluflun Rl il i lualudz]

LT T T L T T e o e |

Create  new Post map Nothing Selected

To open a data cell by selecting File> Import> Open file data cell. Can we

the following figure:

L e Gon Siew Dow Avenge e e Teos Mmew fep

LEFHIRB| ¥ L@/ 9 |- LBORAI|EI |64 -
) |wBRHEG e |-

¥ 0844431 2 ¥ 2321052 3| Wi 6485777 3l H: 6193939

AE 4] Plot1] piota* | Plots” Piote*

THd~40O000-

Map: Post

0.4‘96 0.4‘91

X=106.3765, Y=-5.566865

0.4‘86 0.4‘81 0.4‘75 0.4‘71

170in,557in__ [X=106.3754691, V=5 365865457

look like

To be able to see the point of our stations can use the Digitize command by

clicking the Folder> Digitize, then click on the station nearest point on the cell

spacing. Having to point the coordinates of significant wave height with the shortest
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distance, then enter the value of significant wave height and depth coordinates of

integration cell format, can dilhat on the following figure:

iz im) 5 JTGRTGL - Microsoft Excel -
Home | Inset  Pagelojout  Formulas  Data  Review  View @ -7 x
| :3 ‘K Galitri e | ‘ General - % = g E‘“‘““"' i ﬂ S
Eel = S pelete - | [g]"
= 5 [ EfEe A | ) it o | | - 208
|\ciipboard = Fant i Alignment i Number 5 stfes cells Editing
| N1 - @ &]
A 8 & b | E F a Ho | 1 1 K L [ m [N o b
1 [BUIR  LINTANG LOKASI KODE CVIKODE KAINAMA KAKODE SELTAHUN SWH D BUJUR D_LINTANG H
2| 106743 -6.09973 13603 051 3603 TANGERAI 51 1998 049999 1067455 -6
3 | 106.7352 -6.09638 13603050 3603 TANGERAI 50 1998 0499206 1067364 6.1
4| 106729 -6.0901 13603_049 3603 TANGERAI 49 1998 0492274 106.7273 -6.09091
5| 1067238 -6.08387 13603 048 3603 TANGERAI 43 1998 0486269 106.7273 -6.08182
6 | 106.7187 -6.07698 13603 047 3603 TANGERAI 47 1998 0479507 106.7182 -6.07273
7| 1067154 -6.06975 13603045 3603 TANGERAI 46 1998 0479507 106.7182 -6.07273
8 | 1067131 -6.06119 13603045 3603 TANGERAI 45 1998 0472823 106.7091 -6.06364
9 | 1067113 -6.05232 13603 044 3603 TANGERAI 44 1998 0467243 1067081 -6.05455
10| 106.4827 -6.04337 13603 012 3603 TANGERAI 12 1998 0465408 1064818 -6.04545
11| 106.4784 -6.04284 13603 011 3603 TANGERAI 11 1998 0471613 1064727 -6.04545
12| 106491 -6.04156 13603013 3603 TANGERAI 13 1998 0450037 1064909 -6.04545
13| 106.7153 -6.04688 13603_043 3603 TANGERAI 43 1998 046292 106.7182 -6.04545
14| 106499 -6.03864 13603 014 3603 TANGERAI 14 1998 0446372 1065 -6.03636
15| 106.4672 -6.03867 13603 010 3603 TANGERAI 10 1998 0470566 1064636 -6.03636
16| 106.4552 -6.03485 13603009 3603 TANGERAI 9 1998 0470566 106.4636 -6.03636
17| 106.5067 -6.03432 13603015 3603 TANGERAI 15 1998 0443134 1065091 -6.03636
18] 106.4504  -6.0323 13603 008 3603 TANGERAI 3 199 0478336 106.4545 -6.03636
19| 106.7117 -6.03362 13603 042 3603 TANGERAI 42 1998 0456682 106.7091 -6.03636
20| 1064322 -6.03022 13603006 3603 TANGERAI 6 1998 0488434 106.4364 -6.02727
21 1065734 -6.0285 13603024 3603 TANGERAI 24 1998 0434919 1065727 -6.02727
22| 106.4417 -6.02821 13603_007 3603 TANGERAI 7 1998 0479811 106.4455 -6.02727
23| 106.5819 -6.02859 13603 025 3603 TANGERAI 35 1998 0435927 1065818 -6.02727
24) 1065136 -6.0295 13603 016 3603 TANGERAI 16 1998 0434081 1065091 -6.02727
5| 106705 -6.0294 13603 041 3603 TANGERAI 41 1998 0451716 106.7091 -6.02727
e e o
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The program extracts, cropping, and Significant Wave Height Data Export
Once interpolated With Surfer

1. Open the software Surfer Scripter can be seen in the figure below:

e Golden Software Surfer 9 0] Scripter

@ Microsoft Office 3 Surfer 3

b
@ Skartup k surfer 9 Mokes

So it can appear like the figure below:

I3 Script1 (script) - Scripter [design]
Fle Edit View Script Debug Sheet Help

Gt %] e[| e
Object J[E eeeee ) x| Froc: [Main |
f Sub Main
End Sub
) L]

2.  Enter the program lines Prog-Seleksi_GRD_Ekstrak_Lok on the scrip sheet that

has been made: change the directory and then Run ( )

Il Script1 * (script) - Scripter [design]
Fle Edt View Script Debug Shest Help

BSHOS  mmoc B0 |lie o mEc @
Object J[Em.au =] Poc [Main ~]
~

f Sub Main()

Diu JN, PX, PY, PZ, BA, BB, BL, BR, 5P, XClL, ¥CL, 0D, Z, . 1, DBIR, DLNT
Dim T4, 54, DDIRDS, DDIRH$, Fl§, CK¢, PAR§, TBIR§, TLNTH, TPA.Rs FLT4, FLO§
Dim DT§(28)

! MASURAN JUMLAH EOLOM DATA
o= 10

o= W -

! msmmr KEIL[I!{ ¥ (BUIUR)

Px

i msmmr KOLON ¥ {LINTANG)

Py

i msmmr KOLON Z { PARAMETER]

Pz -
i m;smmr KOORDINAT BATAS ATAS

Bk =

! m;smmr KOORDINAT BATAS BAWAH

BB = -12.5

! MASUEAN KOORDINAT BATAS KIRL

BL = 101.5

! MASURAN KOURDINAT BATAS KAMAN

BR = 115.5

! MASURAN SPACING GRID
5P = 0009090909091
! MASURAN JUMLAH KOLOM-X GRID

L = 187
MASTRAN JUMLAH BARTS-Y GRID

YL = 132

T$ = chr(e)

P

DDIRDS = "Di\0-TE-Training) Modul-06-Ge Louhany' 2-Data_Ekaport_0DVY"

DDIRTS [-TE-Training)Modul -06-Ge Lonbang\ 3-Hasil_Seleksi Loky"

DDIRGS = "Di\0-TE-Traiming) Modul -06-Ge Loubhany’ 4-Hasil_Grid_surfery”

DDIRH$ = "D:\B-TR-Training\Modul-06-Gelonbang) 5-Hasil Fkstrak Grid Global mapperi”

! SETTING SURFER v
| .|
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Line program
Sub Mai n()

DimJN, PX, PY, PZ, BA, BB, BL, BR SP, XCL, YCL, JD, Z 1, PJ, L, DBIR
DLNT

Dim T$, S$, DDI RD$, DDI RH$, FL$, CK$, PAR$, TBIR$, TLNT$, TPARS, FLIS$,
FLCS

Di m DT$( 25)

' MASUKAN JUMLAH KOLOM DATA

JN = 10

JN=JN- 1

' MASUKAN KOLOM X (BUJUR)

PX = 6

' MASUKAN KOLOM Y (LI NTANG)

PY = 7

' MASUKAN KOLOM Z ( PARAVETER)
PZ = 9

' MASUKAN KOORDI NAT BATAS ATAS
BA = -0.5

' MASUKAN KOORDI NAT BATAS BAWAH
BB = -12.5

' MASUKAN KOORDI NAT BATAS K Rl
BL = 101.5

' MASUKAN KOORDI NAT BATAS KANAN
BR = 118.5

" MASUKAN SPACI NG GRI D

SP = 0. 009090909091

" MASUKAN JUMLAH KOLOM X GRI D
XCL = 1871

" MASUKAN JUMLAH BARI S-Y GRID
YCL = 1321

T$ = Chr(9)
S$ " , "

DDI RD$
DDI RF$

"D:\ @ K- Tr ai ni ng\ Modul - 06- Gel onmbang\ 2- Dat a_Eksport ODW"
"D:\ @ | K- Tr ai ni ng\ Modul - 06- Gel ombang\ 3- Hasi | _Sel eksi _Lok\"
DDl RG$ "D\ @1 K- Trai ni ng\ Modul - 06- Gel onbang\ 4-Hasil _Gid_Surfer\”
DDl RH$ = "D:\ @ | K- Trai ni ng\ Modul - 06- Gel onbang\ 5-

Hasi| Ekstrak Grid_G obal _napper\"”

" SETTI NG SURFER
On Error Resume Next 'Turn off error reporting.
Set SurferApp = Getbject(, "Surfer. Application")
If Err.Nunber <> 0 Then

Set SurferApp = CreateObject("Surfer. Application")
End | f
On Error GoTo O 'Turn on error reporting.
I f SurferApp. Wndows. Count = 0 Then Surfer App. Docunents. Add (srfDocPl ot)
SurferApp. Visible = True
Sur f er App. W ndowSt at e = srf W ndowSt at eNor nal
SurferApp. Wdth = 1024
Sur f er App. Hei ght = 200
Sur f er App. W ndows( 1) . Zoom ( srf ZoonPage)

For Z = 1998 To 1998
FL$ = Trim(Str(2))




Open DDIRD$ + "data_from" + FL$ + ".txt" For Input As #1
Open DDIRF$ + FL$ + ".dat" For Qutput As #2

Whil e Not EOF(1)
Li ne I nput #1, PARS$
CK$ = Md$(PARS, 1, 2)

If CK$ = "Cr" Then
CK$ = "//"
End |f

If CK$ <> "//" Then

For | =1 To JN
PJ = Len( PARS$)
L =1InStr(1, PARS, T9%)
DT$(1) = Md$(PARS, 1, L - 1)
PAR$ = Md$(PARS, L + 1, PJ - L)
If | = JN Then DT$(I + 1) = PAR$

Next |

TBJR$ = DT$(PX)
TLNT$ = DT$(PY)
TPAR$ = DT$(PZ)
DBJR = Val (DT$(PX))
DLNT = Val (DT$(PY))

If DBJR >= BL And DBJR <= BR And DLNT >= BB And DLNT <= BA And TPAR$
<> "-99.99" Then
Print #2, TBJR$ + T$ + TLNT$ + T$ + TPAR$
End | f

End If ' CK$
Wend ' LOAD DATA
Cl ose #2
Cl ose #1

FLI $
FLCS

DDl RF$ + FL$ + ". DAT"
DDIRGS + FL$ + ". GRD'

" GRI DI NG

Sur f er App. Gri dDat a( Dat aFi | e: =FL1 $, xCol : =1, yCol:=2, zCol: =3,
ShowReport: = Fal se, _

DupMet hod: =sr f DupAvg, NuntCol s: =XCL, NunRows: =YCL, XM n: =BL, xMax: =BR,
yM n: =BB, yMax: =BA, _

Al gorithm=srfKriging, QutGid:=FLO$, QutFnt:=srfGidFntS7)

' BATAS TANGERANG
SurferApp. GidExtract (I nGid:=FLO$, r1:=705, r2:=749, cl:=534, c2:=581,

QutGid:=DDIRT$ + "Tg-" + FL$ + ".txt",

Qut Fnt : =srf G i dFmt XYZ)

Set doc = SurferApp. Docunents. Open(Fil enane: =DDI RT$ + "Tg-" + FL$ +
"otxt")

doc. SaveAs(Fi | eNanme: =DDI RH$ + "Tg-" + FL$ +
".txt", Fil eFormat: =srfSaveFor nat Dat, Opti ons: ="Del i mi t er=commm; Text Qual i f
i er=none"

doc. Cl ose( SaveChanges: =sr f SaveChangesNo)

Next Z




End Sub
XI. Determining the Shortest Results with Microsoft Visual Basic Language

1.  Open program Microsoft Excel, choose View > click Macros > select Record

iook2 - Microsoft Excel - 2 X
View @ - = x
| | ‘_E-j 2 New Window [ Split B ? ==
| } . = Arrange All T Hide e =" - —2
m 100% Zoomto = . . i Save Switch |Macros|
Selection dﬂ Freeze Panes~ [ Uinhide | 14 Waorkspace Windows = W
Zoom I Window '_j View Macros

] Record Macro...

H | ] | ] K | L | M ﬁ Use Relative References

Record Macros so that its display appears as shown in the figure below: and click

Ok.

Record Macro

Macro narne:
| ST |
Shorbout key:
crbe| |

Store macrao in:

iThis ‘workbook v

Description:

[ ok ] [ Cancel ]

2. Choose again View > Macros > Select Stop Recording.

jook2 - Microsoft Excel - & X
WView @ - =
| L} |_E:J| S New Window FSplit | 11| 3 i ==
$ mol Oy = Arrange All .t Hide l Al EE‘ = | =3
m  100% Zoum_to iﬂ Freeze Pares = ] Unfilde:| 43 Save _Switch = |Ma§rosl
Selection i Workspace Windows
Zoom | Window lj; View Macros
@ Stop Recording
H | | | 1 K | L | M E Use Relative References

3. To display the Microsoft visual basic screen us choose again the command View>
Macros> View Macros.

jook2 - Microsoft Excel = S

Wiew

()]
1
i ]

1[5 S| | cBNewwindow Espit | 11| I —
i Q) .= = =

A Ly = Arrange All —Hide IR b
m 100% Zoomto = . Save Switch |Ma(ros|
Selaction aﬂ Freeze Panes =~ || Unhide | 114 Warkspace Windows = <
EHEH WRHOW, 5 Miew Macros
@ Stop Recording
H | 1 | J K | L | M ﬁ Use Relative References

Macro display will appear:
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Macro E| fg

Macro name:

]

Run
mE—

Step Into

Options. ..

Macros in;: I All Open Workbooks » |

[Description

Cancel

4. Then click Edit, and the screen will display the Microsoft Visual Basic as the

following figure.

(il Microsoft Visual Basic - Book?2 - [Module1 (Code)]

‘8 File Edit View Inset Format Debug Run Tools Addins Window Help Type aquestion for help = o @ X
EE-E 4 Ra ey 0 oE e NEFEE S @i con &
T ] ot e
Ba8 & B Macroll) =
= B& vBAProject (Book2) ' -

icrosoft Excel Objects ! Macrol Macro
Sheet1 (shest1) .
Sheetz (sheet2)
Sheet3 (sheets)
3] Thisworkbook Application.Goto Reference:="Nacrol"

=15 Modules End Sub
w2 Modulel

Modulel Module =

Alphabetic lCateanizad |

mﬂ Modulel

== 4l | i

5. Then line program we've created, we put on the sheet visual basic.
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{General) LI IMacm1 ;I
Sub Maini) =
Dim DDIRK$, DDIRDS, MNN$, HEJR$§, HLNT$§, HDDD§, T§, PAR§, KLOK§, KCVI§, THS

Dim I, JD, JJ, J, DJIRE, DEJR, DLNT, JRE

Dim IKKAE§ (100), IMEAE$(100), IE3EL§(100), IXZ(100), IVY(100), DIXX§(100), DIVY§(100), IKLOKS (10C
T§ = Chri9

DDIRES = "D:\B-IK-Training)Modul-06-Gelombang’ ID_Loki "

DDIRDE = "D:\B-IK-Training)Modul-06-Gelombang S-Hasil Ekstralk Grid Global mapper’"

DDIRZE = "D:\B-IK-Training)Modul-06-Gelombangh 6-Hasil Jarak Min\"

5 To 5

T =
If I = 1 Then NM§ = "BK"
If I = 2 Then NM§ = ™JK"
If I = 3 Then MM§ = "PK"
If I = 4 Then NM$ = "3B"
If I = 5 Then MM§ = "TG"

Open DDIRKS + NM§ + "_ID.TXT" For Input as 1

JD = 0

Line Input #1, PARS

TWhile Not EOF (1)

JD = JD + 1

Input #1, XX§, ¥V¥$, KLOK$, KCVIS, EKABS, NKABS, K3ELS

IKEKAES (JD) = KEALEBS$
INEABS (JD) = NEKABS
IKSELS (JD) = KSEL$
IKLOKS (D) = KLOK$
IKCVIS (D) = KCVI§
IXX(JID) = Val(Xx$)
DIXX§ (JD) = XX§
ITY(ID) = Val(¥v$)
DITYS (ID) = ¥¥§
Tend
JI = JDb
Close #1

== 4l | >|_|

Then change the file directory, then run the program by clicking on the RUN icon

(r)
Program line following:

Sub Mai n()

Di m DDl RK$, DDl RD$, NMB, HBJR$, HLNT$, HDDD$, T$, PARS, KLOKS$, KCVI'$,
TH$

Diml, JD, JJ, J, DIRK, DBJR DLNT, JRK

Di m | KKAB$(100), | NKAB$(100), | KSEL$(100), IXX(100), IYY(100),

DI XX$(100), DI YY$(100), | KLOK$(100), |KCVI $(100)

T$ = Chr(9)

DDl RK$ "D\ @1 K- Trai ni ng\ Modul - 06- Gel onbang\ | D_Lok\ "

DDl RD$ = "D:\ @I K- Tr ai ni ng\ Mbdul - 06- Gel onbang\ 5-

Hasi| _Ekstrak_Grid_d obal _napper\”

DDI RS$ = "D:\ @ | K- Tr ai ni ng\ Modul - 06- Gel onbang\ 6- Hasi | _Jarak_M n\"

For | =5 To 5

If 1 =1 Then NMb = "BK"
If 1 =2 Then NMp = "JK"
If I =3 Then NMp = "PK"
If I =4 Then NMp = "SB"
If 1 =5 Then NV = "TG'

+

Open DDl RK$ + NV
JD =20

Li ne I nput #1, PARS$
Whil e Not EOF(1)

" _ID. TXT" For Input As 1

JD=JD+ 1
Input #1, XX$, YY$, KLOK$, KCVI$, KKABS$, NKAB$, KSEL$
| KKAB$(JD) = KKAB$
| NKAB$(JD) = NKAB$
| KSEL$(JD) = KSEL$
| KLOK$(JD) = KLOK$
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| KCVI $(JD) = KCVI $
I XX(JD) = Val ( XX3$)
DI XX$(JD) = XX$
IYY(JID) = Val (YY$)
D YY$(JD) = YY$

Wend

JJ = JD

Cl ose #1

Open DDIRS$ + "J-" + NMp + "-RTGL. TXT" For CQutput As #2

Print #2, "BUJUR' + T$ + "LINTANG' + T$ + "LOKASI" + T$ + "KODE_CVI" +
T$ + "KODE_KAB" + T$ + "NAMA KAB" + T$ + "KODE_SEL" + T$ + "TAHUN' + T$
+ "SLT" + T$ + "D BUJUR' + T$ + "D_LI NTANG'

For K = 1998 To 1998
TH$ = Trinm(Str(K))
For J =1 To JJ
Open DDIRD$ + NMB + "-" + TH$ + ".TXT" For Input As #1
DIJRK = 99999
Whil e Not EOF(1)
| nput #1, BJR$, LNT$, DDD$
DBJR = Val (BIR$)
DLNT = Val (LNT$)
JRK = Sqr(((DBIR - IXX(J)) ~ 2) + ((DLNT - 1YY(J)) ~ 2))
If JRK < DIRK Then

DIRK = JRK
HBIJR$ = Tri m BJR$)
HLNT$ = Tri m( LNT$)
HDDD$ = Tri m( DDD$)
End |f
Wend

Print #2, DIXX$(J) + TS + DIYY$S(J) + TS + I KLOK$(J) + T$ + | KCVI $(J)
+ T$ + I KKABS(J) + TS + INKABS(J) + TS + IKSEL$(J) + TS + THS + T$ +
HDDD$ + T$ + HBIR$ + T$ + HLNTS$

Cl ose #1

Next J
Next K

Cl ose #2

Next |

End Sub




XII. Instructors
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8. Name . M. Tri Hartanto
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[. Infroduction

The elevation or coastal slope is one of parameters for determining coastal
vulnerability index. The important of elevation data in coastal area relating with estimate
the flooding area causes sea level rise. Understanding information of elevation an area, it

can be predicted the area will be flood due the rising sea level rise.

There are many ways in the present elevation of the earth's surface in digital. One
way to present the earth's surface with a limited storage capacity is the Digital Elevation
Model (DEM). DEM is a model to describe the topography of the earth's surface so it
can be visualized in 3D (three dimensional). There are many way to obtain DEM data,
Interferometric SAR (Synthetic Aperture Radar) is new algorithm to create a new DEM
data. Image data from SAR or radar images used in the process of interferometry can
be obtained from satellite or plane rides, other from the radar DEM can also be obtained
from the ASTER. In this training will be used for DEM data is GDEM (Global Digital
Elevation Model) derived from satellite ASTER (Advanced Spaceborne Thermal

Emission and Reflection Radiometer).

GDEM has the accuracy (spatial resolution) are pretty good that is 30 meters, while
the coverage area is nearly the entire surface of the earth. GDEM data can be
downloaded on http://www.gdem.aster.ersdac.or.jp, which released the data format is
TIF (Tag Image Format) which can be opened directly in GIS software, making it easier

for purposes of further analysis.

I. Objective

The objective of this module is to provide guidance how to obtain DEM data by
downloading from the internet and to determination coastal slope value from DEM data

by using GIS software.
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[I. Coastal Area

The term of beach or coastal areas are often known as an interplay between land
and sea, which has special characteristics geosphere, landward restricted by the
physical properties of marine and nautical socioeconomic, while the direction to sea is
bordered by natural processes and due to human activity of the land environment.
Coastal is a system between the oceans and land have relationship each other. How
much land affect to the ocean and how far ocean affect to the mainland, it's all a system

of coastal states. Coastal system can be describe like Figue 1.

Dunes Backshore Foreshore Offshore
i r'.“.’“x\\ y - e o e e A
o = =8
P UL Surf zone
b —< Berm A
N> = —_fr > Sealevel

High-water line

Sand bar

Figure 1. Coastal system.

Coastal area is a zones which varies in width, which covers the shore which extends
towards the mainland to the limit of marine influence is still felt. Basic classification of
coastal is change shoreline to forward and backward. Change shoreline to forward can
be caused by the removal of coastal or deposition by progradation, while backward

caused by coastal erosion sink or retrogradation.

Coastal environment is an area that is always to be change, because the area
became a meeting place of two forces, which is from land and from sea. Coastal
environmental changes can occur slowly or very fast, depending on the power balance
between topography, rocks, and its properties with waves, tides and wind. Coastal
change varies greatly from one place to other place, so the spatial study of coastal

environments is required in order to manage the coastal environment. Coastal
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environment to be managed properly considering the function in human life is very large

since antiquity to the present and even future.
lll. Data Aquisition

Generally, there are three main step to obtaining DEM data from internet, namely
the registration as member, select the desired area, the latter is the process of

downloading data. This is detail step by step to obtaining data :

1. Type website address into the address bar http://www.gdem.aster.ersdac.or.jp, in

which case we are using Mozilla Firefox, then press enter.

¥%) ASTER GDEM - Mozilla Firefox KETIK DI SINI

‘He Edt  Vew Hstory w Iogs belg
@ * C X @« 'E | http: ffuww. gdem. aster ersdac.or.jp|

2. If your computer is connected to the internet it will show a web page as follows

ASTER GDEM {engien ()
rereerton L —

@ ASTER GDEM antribution started on June 29, 2009

| ®Backlog Download (October 22, 2008)
The number of tiles recorded in backlog and ready to download has been
increasing.Unless downloading is completed within 72 hours after Ready to
} - { Deownload Notice Is emailed to user's registered email address this downloading
nquiry meves into rep g, which is exp d to require time to

FAQ
Theretore, it is strongly for userto promptly after
m recelving Ready te Download Netice

jatea From October 16, maximum 1000 tiles became downloadable.

r & Modification | If you try to download more than 100 tiles, the first 100 tiles are immediately
downloaded.

Meanwhile, the 1018t or later tiles are recorded in backlog, and prepared to be
downloaded when system has ancugh resources.

Re

You can check the status of your downloading on "Backlog reference”

page, and download prepared tiles from there,

Ready tor Download Notice will be emalled to your registered email address,

Unless downloading s completed within 72 hours from ready te download, this
downleading is re-placed at the end of the waiting list.

Also, the second Is reg; a8 led If it is not within
T2 hours,

® We have re-started batch download for 100 tiles from 27 August.

In case that the download session |s open and you try to download 100 tiles, the
AL Saxtha P P YTy

3. Click register & modification menu to login =>then you will enter in personal data form

filling page.
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Entar user information.

Unrnams
Fatwwors*
Fanvmneswente) =

LHAMaME Uhouhd Fve B 37 MpAANGANC CRAFACNNS Of SEmbols
Thee it chcbraster Vil be MRhIGH and 0o 15sce Bt Uitemame and Fasswont

# grgaszaton © Fersonal
Fieat fiama *
Wckdta Marne
Lt Nama *
Gty " [-Seteas- =]
Ermad Adress *

eganaton Mams ®
Aadrens
Frans Norbar *

Click [Next] button.

4. Fill the form in accordance with his orders, that marked with an asterisk (*) is a sign of
the command fields are mandatory - After filling the form is completed click the Next
button -> if registration is successful then you will return to the main page and means
registration is successful, and your user name will be show on the side upper right

corner.

Logaed in by mr_rangga logow

Intoroduction What's New
Top @ ASTER GDEM distribution started on June 29, 2009,

Importance notice @ Backlog Download (October 22, 2009)

Overview The number of tiles recorded in backlog and ready to download has been

Use of this site increasiﬂg.ur‘lless downloading is completed within 72 hours after Readv to
Download Notice is emailed to user's registered email address,this downloading
Inquiry moves into reprocessing, which is expected to require substantial time to complete.

FAQ
Therefore, it is strongly recommendable for user to download promptly after

receiving Ready to Download Notice

Nama User Anda

Login

3 _ From October 16, maximum 1000 tiles became downloadable.
Register & Modification If you try to download more than 100 tiles, the first 100 tiles are immediately
Search downloaded.

Meanwhile, the 101st or later tiles are recorded in backlog, and prepared to be

Back log reference downloaded when system has enough resources.

5. Next click search menu to start searching DEM data - you will go to the page map as

follows :
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Selec! tiles directly Select lles by polygon Selecl tiles by shopefile || Select files by coordinate

Draw a polygon and click [OK] button.

16 O'NJ 86 3T'W 5 )
Selected tile countis 0

Click [Next] button. Nex

6. With help of a computer mouse zoom the area you want to download - in this case

we will zoom Tangerang area.

Select e by polygon Select et by sthopefle || Select fies by coordinate

Select target tiles directly.

i , TR G Gia Map Manipulation "

7. Before you are downloading data you must first choose any location that you will
download - Chose select tiles directly menu-> then click start menu - then cursor

will change shape like a plus sign (plus)-> then click the area you want, in this case

we choose the Tangerang region.
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Select tiles directly Select tiles by polygon | Select files by shapefile || Select files by coordinate

Select targ4t tiles directly.

gl -1
Bttt 3» Map Manipulation

9 45'S/ 11050'E

Selected tile countis 0

8. After your location have been selected - then click next menu —>the data will be

show and ready to download

e
Select target tiles directly. Selected tiles for downloading location
m ¥ ASTGTM_SOBE105.2ip 506 - S05, E105 - E106 —

' ASTGTM_S07E105 Pata-data yang siapdi doWriigd E105
¥ ASTGTM_SOBE106 zip 506 - 505, E106 - E107
P Y L .
=, 3 Map Manipulation [kl P ASTGTM_SO7E106.zip S07 - 506, E106 - E107
T —

610'8/ 108 47'E Delele unchecked entry

Solaclodlegguntis 4

9. After the data has been show - click next menu, then you will enter to agreement
page - in select purpose menu chose climate according to your needs) - then click

Agree-> then you will in the download page

Select purpose.

@ agree to gedistribute the ASTER GOEM nr\I:r to individuals within oy nrgani?:r‘rnn or prnjarr of intended yse arin

response erisasters in support of the GEO Disaster Theme. (Required)

@ When presenting or publishing ASTER GDEM data, | agree to include "ASTER GDEM is a product of MﬂTI and
NASA"

Click [Agree] button. A

TS
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10. In this page file ready to download, there are two way to download file, that is
download file one by one or download all file directly - In this exercise we will

download files at once —>click download menu to obtaining data

Tile count is 4 (Lump download countis 4)

sl

USWIIO A

W ASTGTM_SOBE105.zip S06 - S05, E105 - E106 downloaded | (L I -
P ASTGTM_SO07E105.zip S07 - 506, E105 - E106 downloaded
W ASTGTM_SOBE106.zip S06 - S06, E106 - E107 downloaded ~Download

¥ ASTGTM_SO7E106.zip S07 - 508, E106 - E107 downloaded T it

Kik di sini untuk
download
|
Back Download |

11. The next process there will be rendering data - after rendering data finished ->

Click [Back] button to correct tile list.

then you will be asking directory to save file - save file data at your computer

Tile count is 4 (Lump download count is 4)

download file name
¥ ASTGTM_SOBE105.zip
W ASTGTM_SOVE105.zip
¥ ASTGTM_SOBE106.zip
W ASTGTM_SOVE106.zip

location

506 - 505, E105 - E106
S07 - S06, E105 - E106
S06 - 505, E106 - E107
307 - S06, E106 - E107

Proses rendering gatacssing... 0%

T -

downloaded
downloaded
downloaded

downloaded

. Cancel
-
e — 2| x|
— =
Save i | ) Downloads = Q@ T
® [f you download 1 - Ed in backiog, it
may require a fair —32"“:5’:"‘" us page by
Return] buton, Sberams U0 downioad
HiES ‘mMEUIatE'Y Jleopard Mods On XP

| Music

polarimetrik

_)Programs d count is 0)

| ) video
[T ASTGTM_S [EYMIifese d -
T ASTGTM_S - d
[ ASTGTM S .‘I d

My C
I ASTeTM S| [N d
& o
My Netwark - I [Taes 2010051317487 230 = Save
Places
B cevesiipe  [unRARZPah | Cancel
1 =
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12. Wait saving process until complete - if downloaded file is complete, the download

process or completion of data acquisition is done.
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IV. Data Processing

In the DEM data processing there are two software that is used for processing, namely
the Global Mapper and ArcGIS 9.2 is substituted, equipped with Hawths Analysis Tools.
In general there are several steps in the processing of DEM data, such as reading data,
crooping data, extraction of data, reading data into ArcGIS, the search slope, Grid
statistical each cell, the integration of data into GIS. The following step is complete in

data processing :
a. Reading of data

GDEM (Global Digital Elevation Model) data downloaded from the Internet are formatted
"zip" and consists of several files, to open and combine files we will use the Global
Mapper software. Here are the steps the reading process, merging, and export data in

Global Mapper

1. Open program global mapper at your computer ->start >program ->global mapper

-> then you will be enter to following page global mapper

% Global Mapper v8.03 - REGISTERED: —1513
File Edt View Tools Search GPS Help

HE = ‘ @|@1|m|||€§mf|m|g|§ . ‘ Clobal Shader - H|

2. Open your file GDEM data >file->open data file(s) - locate the data files on your
data storage directory (D: \ @-IK-Training \ Module-7-DEM \ 1_Data_asli) > Select
the file you want to open (press the CTRL key on your keyboard to select more than
one data file) = click open menu - click yes all when there is a warning window on
the Global Mapper - Wait a moment, then the file will open
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i Global Mapper v8.03 - REGISTERED -2 Global Mapper v8.03 - REGISTERED

Fls Edt View Took Search GPS Help

|0l | [s]| [ Olsl@[mlx]e] Foms @

Open All Files inl Directory raa.‘.

OpenECW Fie ffon the Web... oeen 2ixl

Open Data File § Fixed Screen Location, ..

Unload All.., Gri+U

Look e | 5 1_Cala_ask s «@mexE-

Create New Magl Catalog...
Find Data Online. .

Download Online I;nagery,lTupo Maps (TerraServerUSA/WMS)...

Global Mapper

The characteristics of the data set ASTGTM_S07E106_dem.tif could not
be automealically determined. Specify the pe of the data by pressing the.
appropriate button below.

[anFies ) | Cafcel

[asTGTM_S07€106 25 “AS TG TM_S06E 106 7] | Omen I

YYES - elevation data [.e. DEM)
NO - raster image data (Le. aenal photo]

3. You will see file that is open GDEM, Next..there are some configuration to choose

the data, that is = choose tool menu = Control Center - Unchecklist all file “NUM”

cause we are not to use it = click option ->at the window elevation option choose

alter elevation values = make sure unit is meters = make sure minimum valid

elevation have zero value = click OK->then click close menu to close windows

apper v8.03 - REGISTERED
View | Toals Search GPS Help SEQEE‘QQQ‘EWEQEY&‘&DMSM v,ﬁi”
— =0l x| [re—r— x|
colly Ogencd & for D

Feiection |

]

al v Zoom Al+2
Pan {Grab-and-Drag) Alk+G

<ASTGTM_SO7E106_dem.it> SILC TIFF

] <ASTGTM_SO7E106_numti> SILC TIFF ;
Measure A4 = noekolisfileNubFe SealeFactar [1
| <ASTGTM_SOBE106_numth> SILC TIFF O — =
Feature Info Al 2 <ASTGTM_SO7E105_dem.tb> SILC TIFF Offset veee <]
T ToTSe T o Elevation il be aterdd fi ;
: - factor, then by adding the offfet value. F . if
Path Profile/LOS AL R
sample of 160 meters.
Yiews Shed Aty
: Minimum Valid Elevatigh: Meters |
Digit AR#D Masimum Vaid Elevation Meters =
prever

I™ Replace Invalid With [0
I Clamp Out of Bound Values to Vaiid Range.

WF::I

fd by the overlay data file were incorrect.

1,500 m

1,000 m

the Ct

500 m

4. After configuration is finished, the next step is export data as you want > click file -

export raster and elevation data = export DEM - on Windows DEM Export Option

choose export bounds - set the coordinates of the area you want, in this training we

will download the Tangerang area with boundary coordinates 106 345 BT - BT 106
767 and LS 5695 - 6:15 LS - save the file in your directory (D: \ @-IK-Training \
Module-7-DEM \ 3_Data_hasil_olahan) give the name of the file to your liking ->Wait

the process till 100% export - data export process is complete
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2. Global Mapper v8.03 - REGISTERED

File Edit View Tools Search GPS Help

EM Export Options x|

Open Data File(s)... ko A [Giobasheter =] [ B
Open Generic ASCIT Text Fie(s)... ke
Open All Files in a Directory Tree... Al Loaded Data
Open ECW File from the Web... Al D atat JI5 Gy Goree
Open Data File at Fixed Screen Lacation. . Ah B EPLE Draw 2 Box.. |
Unload ALL.. ctr+u " Lal/Lon [Dagress)
log... . :
A N Natakeir Koordifidt Area Di*&fni
Download Online Imagery/Topo Maps (TerraServerUSAIWHS)... South|7 107 East
Load Warkspace... Ctr+w = :
e ertspace: oY Eperacasciiand..  Global Projection (Geographic (Latiude/Longhude] - rc
e S Export BIL/BIP{BSQ File... s jr‘ |""]?‘ e
Run Script... I = I =
South | ¢ 1 East
Capture Screen Contents to Image... Export DXF Mesh,.. : — ;
Export DXF Point Fil... " Cotner w/ Size - Global Projection [Geographic [Latitude,
Export ECW File... R T
e " Export Erdas Inagine Fie... Nosth E = | e West
Batch Convert/Reproject...
_ Export Float/Grid File. .. wadth 20 TTT] Height |
Generate Contours. .. Export Geosoft Grid File... = e =
Rectify (Georeference) Imagery... Export GeoTIFF...  MERS [Miitary Grid Reference System) Bounds
- Export Global Mapper Grid... = e s
P'f"t”' ) S Export Gravsoft Grid... Top Lt [48 M W OO 47355
[ At Export Idrisi...
Print Setup... Export XG... 481 YT 20945 25791 Bottorn Riight
1 ASTGTM_SO7EL0S.2ip Export Leveller Heightfield. ..
2 ASTGTM_S06E106.2 Export Maphaker Terrsin Fie... " Cicp to Selected Area Feature(s]
3 ASTGTM_SO7E106.2ip Export Optini Terrain Grid. .. s
4 clip_elevasi_geo_tangerang.shp Export PLS-CADD XYZ File... lesetic st Exported B
Export PGM Grayscale Grid...
Ext it Export PNG. ..
| oK I | Cancel A Help
savens 2ix [
Savein | ) 3_Data_hasil_clahan x| =@ ckE-

File nahe: ||| Nama File M
Savesstpe  [USGS DEM Files [".dem, “1,"2) | Cancel

b. Data Analysis in ArcGIS

In the ArcGis program data will be analysis to determine slope value according grid has
been made before in exercise introduction GIS. The slope value that taken just inside in
the grid, because in one grid there are a lot of slope values, then the value is in one grid
were averaged to obtain one value in a single grid. Completely steps is following

1. Open your Arcgis program-»start —>program -> Arcgis —>ArcMap ->set your
projection system with coordinat geographic and WGS84 system

2. Before opening the DEM file results from Global Mapper first activate the layer of
fgrid that have been made previously, in this exercise | use the grid Tangerang area

with the number of grid 51. These grid will function as a cutter (crooper) slope

values within the grid. Way to open that layer is =>click add data ¥ > search the
directory layer of grid on your computer, in this exercise are the grid files in the
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directory D: \ @-IK-Training \ Module-7-DEM \ 2 Data Peta \ sel - choose

clip_elevasi_geo_tangerang.shp - click add

| e ek wew Inset selection Toos Wndow e
|@@E|EE | e
|IDSE&| DBX | » | &

EEBREEEE IR LY
257767 = (= @amiwi]mfm- FIIE
ot BB @@ ewr [+ ] £~

&7

=

| aanalyst = | Layen %z
x E
F=d i oyess] [ AreTostbor [

& @ 30 Analyst Tools

& @ Analysis Tools

&)@ Cartography T ERETETEY
& Conversion To
) @ Data Interope:
®

5]

Geocoding Toc [
& @ Geostatistical s |=

) @ Linear Referer
@ Multidmension |

- Spatial Analyst
& @ Spatial Statisti
& & Tracking Analy

Mame: |elip_elevasi_geo_tangerang shp

Show ol ype:  [Datasets and Layers [ Iy)

I

3. After the grid layer is active then open DEM file that produced from Global Mapper -
add data |¥ >search file in your directory computer, in this exercise files are located
in the directory D: \ @-IK-Training \ Module-7-DEM \ 3_Data_hasil_olahan ->select a
file gabungan.dem—-> click add - then there are two layer active, that is grid layer
and DEM layer are like the following :

% Untitled - ArcMap - ArcInfo _|5| >

File Edt Yiew Insert Selection Tooks Wwindow Help

(@B HHECL|s#fF J G @aaszO e Bah oM a7 |
|IDEEE & 2@%|a o &[0 -2 & ‘k‘?“ HentsTook ~ L.
J 30 Analyst = | Layer | gabungar.dem T B e LB S | I~ [} “ Editor * ‘ .3 " j Tash IlLreate Hewy Feature -I | Target;
x x 4
£ Layers 5§ ArcTookbax
El ‘g8 D@-IK-TrainingtModul-7-C || | & 30 Analyst Tools
El M cip_elevasi_geo_tange || | & & Analysis Tools
-8 Cartography Tools
=1 &3 Dih@-IK-Training Modul7-C || | -3 Conversion Tooks
=l gabungan. dem +-&3) Data Interoperability Tc
<VALUE> -4 Data Management: Tool
[Jo-1.882352941 &= a Geocoding Tools
[C1.882352942 - 5.01 || | G- Geostatistical Analyst T
[C15.019607644 - 7.54 || | - & Linear Referencing Tool
W 7.343137256 - 10,9 || | -3 Multidimension Tools
I 1098039217 - 13,8 || | -3 Network Analyst Tools
9 13,60392158 - 18.8 || | -3 Samples
W 1552352942 - 23.5 || | =-53 Server Tools
M 23,84313726 - 30.1 || | G- Spatial Analyst Tools
M 30.11764707 - 38,9 || | G- Spatial Statistics Tools
I 35,90196079 - 53.0 || | G- Tracking Analyst Tools
[77153,01960785 - 63,0
[T68.07843138 - 79.0
L3
Y 3 [ B | -
Selection  Source | Display Favorites I Index | Seacq | vligim @ il | 'I_

J Drawing ¥ ’T@ @

gjﬂjc’:|@ﬁmal b N H-Il[i'&'lv;v‘
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4. The next step is to determine slope value of the composite layer. Before starting the
determination of the slope value. Make sure the 3D analyst toolbar and the Hawth's

tools in an active state> Select View menu > Toolbars

% Untitled - ArcMap - Arcinfo

| Ele Edit |Wiew Insert Selection Jools Window Help

(@ @ [® s EElEEIREY.
oo B Layout vew
De o= Bie e |
! Zoom Data ’—_E i
| DAnalys  zo0m Layout 4 L fe k]
Bockmarke 4 El
= £ La Toolbars -

o -
|v StatusBar
@ Overflow Annotation

[&' Data Frame Properties...
e Data Frame Tools

= 5 Samples Dimensioning
Q ‘ Sptial | Distributed Geodftabass .
=) @ Spatial St ¥ Draw Aktif

5 @ Tracking # 7 srface

[v Edtor
Effects *
GPS
Geodatabase History

Geometric Netwark Editing
Georeferencing

[v Hamwth's Tools
i — )
Sowce Display || 1 I [v Layout
Seleclion | _Favoiites Index Map Cache

e 10 4_-5| a- Al'J Network Analyst

Tl

-

5. Determining the slope value is ready to made ->select 3d analyst menu —>surface
analyst = select slope

| He Edt View Insert Selection Tools Window Help

ECEEEEECE =k
DSE&| ! ™ @ X| o | &[5
‘ |[ pyer Igabungan.tif :J |

B

Bt

e .
——————————Hillshade...

B cutfFil..
e #Area and Yolume. ..

|+EW
[+ Samples

[+ & Server Tools

- & Spatial Analyst Tools

[+ &5 Spatial Statistics Tools

[+ Tracking Analyst Tools

6. After you selecred slope menu you will enter at the page configuration slope - make
sure input surface : gabungan.dem (or another raster file) - select output
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measurement as percent - Z factor : 0.00000899281-> output cell size let default
value - save file in your directory computer

Fle Edt View Insert Selection Tooks Window Help

@ @@ (0RO eBFE | =8| &g«
DER& & 2@X | o =& ey

3D Analyst v | Layer, |gabungani = B 3 oo
Siope________ 21 ]
Input surtace: |ngungan.dem

Output measurement; (" Degee

Z factor: |0.000008933

Output cell size: | ooooz7zrzs

Output raster: D:\@- K- Training\Modul-7-DE

[ G Server 100k

&1 & Spatial Analyst Tools
[+ &8 Spatial Statistics Tools
&+ &@ Tracking Analyst Tools

information :

¢ OQutput measurement : percent =2 is a unit of the slope in percent. The

concept of unit slope are expressed as percent on the following figure:

Konsep slope Dalam Persen

—————————————————————— HD3,000 METER

VD =b -a = 210 METERS
HD =3,000 METERS
VDX 100 . (VD) 210X 100 _ 21,000
(HD ) 3,000 3,000

% SLOPE =

- T%
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GRADIENT = Y2 Konsep slope dalam derajat ®
HD j i
VD =b —a = 150 METER
H D = 3,000 METER.
X 573 BSTE v
150
- 29 210 METER
2,000 3000 29 derajat
1
380 METER
{a)
! —_—
l HD 3,000 METER

o Z faktor - is a unit adjustment factor, because the unit value of Z (elevation)
is the meter shall be adjusted to the unit coordinate system of degrees. Z
factor value is 1, assuming the value of 1° is 111.2 km, the 1 meter equal to
0.00000899281°

7. Wait few moments to complete the process of forming the slope, after the process is

finished slope will automatically appear as a new layer in ArcGIS as follows:

% Untitled - ArcMap - Arcinfo -8 x|

| File Edit View Insert Selsction Tools Window Help |
(RREEDOE B3R JEE | glaaicn@esBukontar?|
ID@E&|: BB |0 | $|f@m [ &0 K| s~ (38 +

| D Andlyst = | Layer: | gabungan.dem | B 3e b B gr‘ Je (] “ Editar = ‘ 3 | & |=| Taski [oreate new Fasturs v] | Terget:
= x =
{53 ArcToolbox
H [ clip_slevasi_geo_tangerang -5 30 Analyst Tools
-3 Analysis Taols
=] slope &P Cartography Tools
0 - 0.635357666 @ Conversion Tools

[ 0. 635357666 - 2.2237518 a Data Interoperability Te
[ 2, 223751832 - 4, 1296246, a Daka Management Tool:
[4.12962463 - 6.35357666 a Geacoding Tools
6353576661 - 9,2126861! a Geostatistical Analyst T
[9.212686158 - 13977865 a Linear Referencing Tool
[ 1397786866 - 23.825912: a Multidimension Tools
[ 23,52521249 - 43,.939675 a Network Analyst Tools
[ 43.83967697 - 61008102 a Samples
=] gabungan.dem &P server Tools

<WALUE> & spatial Analyst Tools
[Co-1.552352041 a Spatial Statistics Tools
11862352942 - 50096075 || | - Tracking Analyst Tools
[15.0196076844 - 7.8431372!
[ 7 843137256 - 10,980392
[ 10.95039217 - 13.803921!
[ 13.80392156 - 16,823520
I 15.62352942 - 23.843137
[ 23.84313726 - 30, 1176471
[ 50, 11764707 - 38,901960
[ 35.901 96079 - 53.019607
15301980785 - 6.075431
16607843136 - 79.055823

4y 3| Lt | ol FE— ] ' '
Selection | Souice Display Favoites | Inde | Searc 4 | v [13m | & i 4] [+
[ oraving = [ 3 @ | O] (A [+ 7= |[o 2l A =l ® 7 u|A- & 4~ -

8. The next process is to take (crooping) slope value which resides in the grid by using
the Hawth's tools. This tool able to average value in one grid, so that at the grid only

have one slope value. Select Hawth’s tools menu - Raster tool > Zonal Statistics

(++)
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oo Mrow e

R L LI Y Y

Koo imes o 4 & @ 062 | fHesrod -
dom NIR> 523 @ @)
e8 ArcToolbos: _”

- & 30 Anslyst Tool [B] clp Raster

e Analysis Tools R
B! Clip Raster By Polygons
[+ Cartography To u

= Cmmﬁm?wﬂ Cip Raster By Palygans I (with
g Dasta Interoper: i, Extract Raster Edge

[ Geocoding Tool:

5 @ Geonatistcal 2, Themati

Raster

@ Mutidimension THE TonaTZta0
[ G Network Analys Rk
= Samples. E G
= @ Server Tools I Maxivum Grid Separation Tool

@ g Data Manageme B | andscape Characterization (Fast roving window)
Summary (by pokygon)

)

31 i Spatial Analyst ey iy Cellular Automata
['41gsmual' Stahisbicsu spresc .
(s Tracking Analys . Cellular Automata (10 x Time)
M Raster Data Type Conversion

9. Then you will be asking to determine slope value base on option that available < on
Zonal polygon layer select grid data which serves as the boundary crooping (in this
case we use clip_elevasi_geo_tangerang.shp file) > on the raster layer select the
slope (the slope of the layer formation process results) - select the output table

name according to your liking > save 2ok

| e Edt tiew Insert Selection Tooks window Help

= Untitled - ArcMap - ArcInfo

EEEEEEEICE EEIEE

B|QRAEZOPED B NN LT |

ID@E&H: B @ X | o ¢,||1:334,373 .|@
| P — Il

~Input

Zonal polygon lepen] | cii_slevasi_geo_tangerang ;ll

E acsioctiod foot L

-

Raster laper: |““:"’-‘e

ISPATN REFEREMNCES ARE THE SAME ]

LARGE RASTER MODE OPTIONAL]

[~ lgnoce all spatisl reference [projechon] differences

[ Large Raster Mode [slower, but prpcesses large dimension rasters)

oo y

o —1
[D:\@K Training\WModul-7-DEM\3_Data_hasi_olshan\crooping_slope.d E'—J

[ Include a record in the output table for polygons that do not overlap the
razter at all (sl fields coded as Nodata: -939)

r— For very small polygons that do not contain the center of a raster cell, assign
the value of the cell containing the polygon centroid [see Web Help).

™ Include Median in statistics calculstion [adds b

P
s | (o )t
N—

Save as type: [ JBASE Table

10. Wait until the process crooping is complete. After finished make sure that cropping
process succed and have logic value. File that produced have format “dbf” so we
can open this file with Arcgis as directly. The values are the result crooping minimum

value, maximum, average, standard deviation, and the number in each cell, because
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grid used was 51 so rows of data that comes out is also numbered 51. In this training
we only require the average value in each grid for the parameter determining coastal

vulnerability index. Here is sample result data cropping

ZSTATS_MIN | ZSTATS_MAX | ZSTATS_AVG | ZSTATS_STD | ZSTATS_SUM
0] 5892178 2265532 122418| 927023818
o 7461885  1.9178%1 1500481 | 7383724890
ol GE74005| 2197235 | 1533763 519568494
o §.939595 2476575 1777186 1156 560407
0 85584484 2778304 212006 991 85441
o 9316352 365341 2512909 1391.949304
o 7 439886 1023567 1917352 3528141585
i) 135830229 1090533 2791372 471 112494
] 8735764 1857026 149749 575365609
0 6295266 1535378 170598  604.938935
o/ 6163646 1 46E407 1555612 449332651
o/ 6915114 0.25433 1032532  119.280555
o 10141163 1815127 2067878 676857525
o/ 9.225043 2.250678 2531628 521497429
o 9.048841 2550695 2637055 962583303
i) §.253613 1 .656014 4851051 G441 053356
] 1055267 1.369339 190619 483376733
i) 6321248 0678318 1.352546 235089787
i) 9316352 0.373923 115552 1421030762
i) 11 B72653 244472 287331 Q41 27073
i) 10506012 1.846895 2701853 2531024584
] 12167242 3.376856 3497707 1036.703931
0] 1331133 3121203 263428| 1129877685
o] 190359 0113456 0668435 45528001
0] 10125002 2249294 2361968 | 805247323
0] 10933756 2.39582 24569 686849143
0| 10521567 2545494 2399655 1051.288926
0 11052928 1 834754 2707975| 627495983

c. Combine data slope value in grid

The process of incorporation is a step which the slope value (slope) is inserted into the
attributes of cells for analysis GIS. This process is quite easy because only do the join

table only. The steps are as follows

1. Make sure at the Arcgis there are two layer has been active, that is grid layer and
(clip_elevasi_geo_tangerang) and slope layer (crooping_slope)

2. Because of this training we only require the average value of the slope in each cell
then delete the values that are not necessary, as a minimum, maximum, standard
deviation > Step-by-step to removal is - right click at the crooping_layer slope >

open -> after the table is active - right click on the header data > delete field
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| e Edt wiew Insert selectin Tooks window Help =18l.
Help
J@ﬂﬁ G B | G [ioes 3
Dﬁﬂ'é)w ﬂ‘x B T EE g aaua0@esBuh oM s a?|
RG] Celile)
| |9 ‘ i & [z <[4 0 @ 1| K2 | vawenstons ~ [73 G - [ -
J - | e = - Kiik Kanan
2 Analyst T dis> 252 |@|@] - | > [ @] v G || roee [T
X
H e 0op op = X 'l
= £ Layers _‘ =10l x|
g o1e— B —POipHE—2STATS P STy IR S TAT AP TR, ZSTATS, Siim B
I 0 [1] 5892176 2255532 12241 ‘Ascending
1 2 1 o 7 461865 1917851 1.509481 736 B
(|2 3] z 0] 6674095 2187235 1533763| 8195 -
3 4 3 o 5939595 2476575 1777186 11565
4 s 4 [ 8584484 2778304 212008 991, & Slatisticy...
| 5] s 5 o/ 9316352 365341 2512809| 13918 oy Field Cafulator...
6 7 5 ] 7 439596 1023567 1817352 3928
78 7 [ 13830229 1.080538 2791372 4711 CAcUlatp GeometTy.
EIE] 8 [ 5735764 1957026 18743 5753 rummeboff
3l 10 s ] 6295288 1535378 170588 6049
10 1 10 o B.163545 1.468407 1555612 4493 reeze Column
M| 12 " o 6915114 025433 1.032532 119.2]
= ] 12 13 12 0] 10141163 1815127 2067878 6789}
% Display Route Events. . 13 14] 13 o] e2%043 2250678 2531628 8214 propemes
£ Oisplay XY Data ... 14] 15 i o 3048841 2560635 2637055 9625, _
— | | 15| 16 15 o 8253813 1696014 1891051 641.083386
% Properties... 16 17| 16 ol 1055267 1.363339 190819 483376733
17| 18 17 o 6321245 0ETENEG 1.352546 238.089787
15l 1a i 0 asmwel  narenl  1messm| rernenieo =
Racwd:ﬂ_{] njﬂ show: [l Selected Records (0 out of S1 Selected) Options =

3. After processing delete data are finished - then processing join table has ready »>
right click on clip_elevasi_geo_tangerang layer = join and relates - select join

% Untitled - ArcMap - ArcInfo

| le €6t Vew Insert Selection Tods Window Help
R e B R X
|IDSRS&|F BBX | v izmm |4 £l

| a0 anayst = | Lo ik Kanan | dpse Lt EE |- @l
— |

-7-DEM|2_Data_ |

TrainingjMod
Jev.

levasi_geo_t

crooping_slope

9. Zoom To Make Yisible Relate. ..
Visible Scale Range » Remove Relate(s) »
Use Symbol Levels |
Selection »
Label Features

Convert Labels Eo Annotation .

S* Convert Features to Graphics...
Convert Symbology to Representation., ..
Data »
Save As Layer File...

[ Properties...

4. Next, you'll go to the menu choices in the join table as follows:
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Join lets you append additional data to this layer's attiibute table so you can,
for example, symbolize the layer's features using this data.

‘\what do

to this

2

X

oo

About Joining Data |

oK

Customize options such as figure above

5. Processing of join has been finished - samples of the join is as follows:

clip_el| clip_el i| clip_el lip_el i| clip_el i| clip_el i| clip_el Kemiringan (%) *
23 |Polygan 106.702222 |3603_041 3603 | TANGERANG 4 0.119496
43 |Polygan 10668058 |3603_033 3603 | TANGERANG 35 0135131
38 |Palygan 106.687634 |3603_039 3603 | TANGERANG 38 0175928
11 {Palygon 106.711262 |3603_043 3603 | TAMGERAMG 43 0.25433
18 |Palygan 106.431679 |3603_006 3603 | TANGERANG B 0.373923
48 |Palygan 106.630286 [3603_03 3603 | TANGERANG kil 0333444
33 [Palygon 106.69:3062 |3603_040 J603 | TAMNGERANG 40 0460007
41 |Paolygon 106 673736 |3603_037 3603 | TANGERANG 37 0577811
40 |Palygan 106.528747 |3603_015 3603 | TANGERANG 15 0635233
17 [Palygan 106.705755 |3603_042 3603 | TANGERANG 42 0675315
33 {Palygon 106 666209 |3603_036 603 | TAMGERAMG 36 0805078
47 |Palygan 106.533755 |3603_019 3603 | TANGERANG 19 0322173
& |Palygon 106.709069 |3603_045 3603 | TANGERANG 45 1.023567
7 |Palygon 106.707797 |3603_044 3603 | TANGERANG 44 1.090535
34 {Palygon 106 648562 |3603_034 3603 | TAMGERAMG 34 1.337794
16 |Palygan 106.445761 |3603_003 3603 | TANGERANG g 1.369338
10 |Palygan 106.492173 |3603_013 3603 | TANGERANG 13 1.465407
9 |Palygon 106473232 |3603_011 J603 | TAMNGERANG i 1.533378
29 |Paolygon 106 658153 |3603_035 3603 | TANGERANG 35 1 BE1871
15 [Paolygan 106.509003 |3603_015 3603 | TANGERANG 15 1.696014
45 Polygon 106.623962 |3603_030 3603 | TANGERANG 30 1.748557
a0 {Palygon 106 394464 |3603_001 603 | TAMGERAMG 1 1774676
12 |Palygan 106.500746 |3603_014 3603 | TANGERANG 14 1815127
27 |Palygan 106.59906 |3603_027 3603 | TANGERANG 2 1.834784
20 |Palygan 106.440765 |3603_007 3603 | TANGERANG 7 1.546895
42 |Palygon 106.399111 |3603_002 3603 | TAMGERAMG 2 1.884796
35 |Polygan 106.616535 |3603_029 3603 | TANGERANG ] 1.903377
1 |Palygon 106.733125 |3603_050 3603 | TANGERANG 50 1917851
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V. Instructor

Name : Santoso

Email : matihsantos@gmail.com
Mobile 1 +6281385911257

Office . Laboratory of Oceanography

Marine Science and Technology Departement
Faculty of Fisheries and Marine Science

Bogor Agricultural University
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Introduction

Changes in shoreline is one of the parameters used in the determination of
Coastal Vulnerability Index. The beach is a zone that is dynamic because it is
a zone of intersection and interaction between air, land and sea. The coastal
zone continues to experience ongoing adjustment process leading to a
natural balance to the impact of external and internal influences both natural
and human intervention. Natural factors such as waves, currents, tides, wind
action, climate, and tectonic and volcanic activity. While the activity of human
intervention is the use of coastal areas such as industry, fisheries, ports,
mining and settlement. That the coastal shoreline change of the coastal

region was declared vulnerable.

Shoreline change can be divided into positive and negative changes.
Positive change is if the process of sedimentation occurred in the coastal
region. So in coastal areas that experienced positive changes, will
experience the addition of coastline towards the sea. While the negative
changes in case of abrasion on coastal processes, so that the coastline will
retreat toward the mainland. Shoreline change can be determined through
satellite imagery or a mathematical model based on the proportion of coastal
sediments. In this activity data used to identify variables shoreline change
obtained from the SPOT image in 2003 as an information and 2008 shoreline
early as the end of the shoreline information.

Objective
Provide guidance on how to obtain data on changes in the coastline from
satellite imagery

Provide guidance shoreline change data processing using ArcGIS

software

Provide guidance in making the data cells to variable shoreline change.
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[ll. Data Processing

In the data processing rate of shoreline change, we do digitization process

map "shoreline" in the good image of the old year (2003) and new year (2008).

Previously must be ensured that the two images were geometrically corrected

properly..

1. Geometric correction process: open the program ermapper

File Edit View Toolbars Process Lliities Windows Help

alLTLIECR

. ..ﬁ_ S
N# 9B GE
£ @)% K %

Select the menu geocoding wizard: Process> geocoding wizard. There will be

five steps to perform the geometric correction process.
a. The first stage of open files that will be corrected (ALOS 2008): at D: \ @-
IK-Training \ Modules-08-LPGP \ Data. Select the type of geocoding

(usually we use polynomial type because the result would be great)

-
& Geocoding Wizard - Step 1 of 5

1) Stat |2} Polynomial Setup | 3 GCF Setup| 4) GCP Edt| 5 Recify|
I E - Input File

alos_120408 ers

— Geocoding Type —
i Triangulation
@ Polynomial

" Orthorectify using exterior orisntation
" Map to map reprojection

" Known point registration

" Rotation

" Ortharectify using ground control points

[Use Polynomial rectfication when you want to reduce distortions that affect your entire ;]
image (rather than just a localised portion of ). This is often used to comect satelite
images. It is less accurate than Orthorectification

Save

Close

| canca |

Trafiiing Wrodute Of Toustabvulndragility Twdex



b. Step two: select the type of polynomial setup.

-
&4 Geocoding Wizard - Step 2 of 5

|~ A

i “;]3) GCP saup} 4)GCP Edt | 5) Rectty |

— Polynomial Order

& Linear
" Quadratic
" Cubic

while linear provides a more simple or sham fit.
Linear requires at least 3 ground control points.

Cubic requires at least 10 ground control points

Polynomial order affects the fit of the rectification. Cubic gives the smocthest fit,

Quadratic requires at least & ground control points.

Close Cancel

Save

c. The third stage (GCP Setup):

check list Geocoding image, vector, or

algorithm then call the image that has been corrected (ALOS 2003) in D: \
@-IK-Training \ Modules-08-LPGP \ Data \ spot 2003. If the Output
Coordinate Space could tradition is still unknown according to data datum

and projection system. At this time the image of geodetic datum: WGS84

Geodetic projection: SUTM48

Coordinate type: eastings/northings

-
&4 Geocoding Wizard - Step 3 of 5 —

(=B e

1) Start | 2) Polynomial Saup; 3) GCP Setup 14) GCP Ednt] 5) F{edfy]

— GCP Picking Method

| Geocoded image, vectors or algorithm.

[E\@ K Training' Modu-18-LPGF\Data\spot_b47_U70403.ers
I™ Select GCP's from a digitizer.

Ground control points {GCP’s) are identifizble features in the uncomected image that have a
known coordinate location. GCP's can be entered from survey sheets, from images in a
compatible coondinate space or from paper maps using a digitizer,

Qutput Coordinate Space

To geodetic datum: WGSB4

To geodetic projection SUTM48

To coordinate type: Eastings/Northings

Change: I

Save I Close ] Cancel ] '

d. Fourth stage (GCP Edit). At this stage we set where the point to be used

as a point of ground control points. GCP is a point that became clear in the

image and are fixed for example coastal structures.
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(AR R
=) Saturday

12

June 2010

Nome| On| Edit| Undo| CellX | CelY | Easing | MNorthing | Height| RMS ~|
off [ For| | | | | |_om|

At this stage would appear four new windows 2 windows image that has
not been corrected and 2 imagery has been corrected (1 windows is an

overview, so that when closed it does not matter)
reduce GCP

[ Geocoding Wizaa -step of 5

add GCP biyromial Setup | 3) GCP Sewn| 4[GCP Editlm Rectfy|

s[H| % 1

Name | On| Edit| Undo| CellX | Cell'Y | Fasng | Nothing | Height| RMS =] [ Display ———

1 | On| Edt| Undo| 153544 82256 669937.34F| 9335397.45M)  0.00] )

2 | of| Edt | | | | 0.00] I~ Gid

3 | of| Edi | | | 0.00| 15 Erors

4 | Off| Edt | | | ooo .

of | Ean|_ | | | oo 2

W Auto zoom
[~ AMS arder

To make GCP select which will be created and click on the image that has
not been corrected and that has been corrected in the same location.
Create GCP least 4 so that the RMS value will appear. For geometric
correction try RMS value of less than 0.5 (the smaller, the better the
results)
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s *~ UNCORRECTED GCPZOOM = 1 oLl
k- |

1) Start l 2} Polynomial Setupl 3)GCP Setup% 4)GCP

=/u] #/xs|um)

Editlm Rectiy|

=l

"Name | On | Edt| Undo| CellX | Cell Y |  Easting Nothing | Height| RMS ~| [~ Dispi
1 | On|Edt| Undo| 1535.44) 82256 669937.34E| 9335397.45N| 000 022 )
2 | On|Edt| Undo| 1365.44) 268.70| 663368.18E| 9340838.81N| 0.00) 0.2 [ 250
3 [On | Undo| 679.98| 111868 651489.48E| 9332232.73N| 000 028 [~ Hrors
On| Edt| Undo| 954.17 1217.38|  664156.57E| 9331305.07N  0.00] 038 -
W Auto zoom
T~ RMS order
<« 'LI_‘
Save l Close | Cancel

GCP values can also be

stored E', so if we want to

perform geometric

correction on the same location but different year, we can call an existing

GCP.

the result).

The fifth stage (Rectify): At this stage an image rectification phase (storing

-
iz Geocoding Wizard - Step 5 of 5

1) Start | 2} Polyromial Setup | 3 GCP Setun | 4/GCP Edi| 5) RedrFyl

— Qutput Info

Fie: |[EN@-K-Trai
1428 MB
1713
277

Size:
Lines:
Calls

Fdit Extents...|

hing“Modul-08-LPGP"\Data"Alos_terkoreksi ers

e

1~ GeoTIFF/TIFF ——

| [ L2W Compress Il

— Cell Attributes
Cell size X:
Cal size Y:
T Mul cell value:
Resampling

|10 Meters
j1o

[

| Nearest Neighbor ~| Defaut Cel Size

[+ Display rectified im;

age & Save File and Start Rectification

Save l Close Cancel
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Cell attributes of the content in accordance with a resolution of satellites
used. The last step is to "save the file and start Rectification"
i Save Fis and Stant Ractfication

To view the results and compare between the old with the new image open

image file on the same layer.

| ™
| = | B i
r | L
View Mode: Nommal ¥ I | [~ Feather v Smoothing Close

Description: [RGB 321 Edit L4
& mlmlel Bt |

s Algorithm

i[njaje] s|e[ajs|

EH—38 [RGBJ: Alos _2008 _.J Coordinate System | Suface |Layer]
[~ Red Layer Color Mode; Red Gresn Blue ¥
_% Green Layer Transparency(%): | le

4% Blue Layer
B3 [RGBJ: Spot_2003
—% Green Layer

—® Blue Layer "J
»

Set transparency to see the changes..

= 3
s~ 5: RGB 321 = I [

%

Transparency 75% on Alos_2008 image
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2.

Open the image data ALOS spot in 2003 and 2008 in D: \ @-IK-Training \
Modules-08-LPGP \ Data

Q@ Untiled - Archizp -Arcefe . e e o e . W B |l
File Edit View Bookmarks Jnsert Selection Jook Window Help

DESHS + =@X |0~ [mw 92| WO | W e » | £ [Comtenten ] EIRGIEIE
LRGN SR ] 2R M @QuuO@e® Fo kOM A ST 5B | Moy [TE | T2 I

B | DNRGarmin Menu ¥ Open DNRGarmin

Spatial Analyst = =

B & layers
=@
RGE
WRed b3
I Green: b2
WELe bl
S B spot S47.010403 ers
RGE
M Red: bl
I Green b2
Wl b3

Diplay [ Surce | Sefecton | a0 2w

=l
o]
Downgv K 7 @ O+ A= i [Gwua s sl BzU A-&- v o~

_— 667855.756 9342022373 Meters

3. Create new feature "shoreline" of type polyline> do the process of digitization

i

Create new features such as "shoreline": ArcToolBox> Data Management
Tools> Feature Class> Create Feature Class

Click the Start Editing want digitized layer

Then open the Editor Toolbar, then select Create New Task in the Current
Task

Editor

| Editor '||T| .? ¥ Task I Create Mew Feature Li | Target: l garis_pantai_spot L! |,-’4' (=) | | ‘

Click the Tool palette and select the Sketch Tool

W CS R DT S VAl Ik @



—— =@

i@ Untitled - ArcMap - Arclnfo - S

Ewleggmt View Bookmarks Insert Selection Tools Window Help
DEEE L 2B |o | &z ] [ | @ O 3= NP | taitorv| b [[# 7 Task [Create New Feature =] | Target: [qaris_pantai spot E Eae
] 4o o] |EE e QAN @D ED k OM L LT AR rwnsioos (TR 4+ | BN A2 DO

[ 1% & | ONRGarmin Menu Open DNRGarmin
=

REEEEDE

| Spatist Analyst w | Loy

B £ Lay
= @ [P

B O garis_pantai_alos

O alos_120408.ers
B & spot 547070403 er5
RGE
MRed bl
[ Green: b2
Bl b3

"A'f':“o]Ana\ “ft sl B U A D S o~

Lenath: 89371 m, Direction: 338.4986, Total Length: 245571 m | [656004.149 9334141.99 Meters

Note: Once digitized, the shoreline should be corrected for tidal data.

4. Show data digitized shoreline of old and new in a single layer.

New costline (2008)
Old costline (2003)

5. Calculating the rate of shoreline change in each cell, by calculating the
difference between the average distance between the old shoreline (spot
2003) with new (ALOS 2008) in each cell.
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21928 Measure
~ma+ | @ oA w

Line measurement
Segment: 6,233921 Meters
Length: 66,495155 Meters

If the new shoreline (2008) in front of an old coastline (2003) then there is the
process of sedimentation (accretion), in other words the rate of shoreline
change is positive. Conversely if the new shoreline (2008) behind a long
coastline (2003), the abrasion process occurs, in other words the rate of
shoreline change is negative. If the shoreline of old and new means no

changes to the shoreline so that the value of the rate of shoreline change 0.

- - tabel LPGP - Micrasoft Excel (Technical Preview) (Unlicensed Praduct) (=] 6 [
il Irﬁlrt Pangﬁalynut Fula; [@T Reﬁ\v @«; ins A" ® = @ =
= ) = B il - = e e Al |Cemsete | Z-

B :. Calibri u AN =E=Ee |§ conn : JE B ;De‘gtg. - i &

g |(BrU-|BE-|8-A EIE 8- % o | e o Table » Siles - | (B Format~ | 2+ Fifer~ Selects

Clipboard Font ] Alignment 3 Humber 3 Styles Cells Editing

| G4 - 7_- & ¥
A B c D E F G w | =

1 |KODEL _SEL |Nilai LPGP Segmen 1 |Nilai LPGP Segmen 2 |Nilai LPGP Segmen 3 |Nilai LPGP Seg 4 |Nilai LPGP Seg| 5 [Rata-rata per tahun

2| 3197 24.384 22.23 10.263 11.2653 8.81632, 3.07834 r

3| 321908

4| 321909 ‘§

5 321910

6 321911 ‘

7| 3912 L

8| 321913

5 | 321014

10| 321915

11 321916

12 321917

13| 3918

14| 311919 |

« 4% 3] Sheet2 Sheets 3 7 M4l i [

Ready | [EE @ w0 o——3)
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6. Results The average annual rate of shoreline change data entered into the

existing cell

r N
Attributes of data_sel - =B

FID Shape * ID | KODE | KABUPATEN | KODEL_SEL LPGP -

& | Polygon 0| 321% | Tangerang 321915 ]

9 | Polygon 0| 3219 | Tangerang 321916 ]

10 | Polygon 0| 3219 | Tangerang I2mT 0

11 | Polygon 0| 321% | Tangerang 321918 o

12 | Polygon 0| 321% | Tangerang 321919 ]

13 | Polygon 0| 3219 | Tangerang 321920 ] —
i 14 | Polygon 0| 3219 | Tangerang 321821 0

15 | Polygon 0| 3219 |Tangerang 32522 0

16 | Polvygon 0| 321% | Tangerang 321923 ]

17 | Polvgon 0| 3219 | Tangerang 321924 ]

18 | Polygon 0| 3219 | Tangerang 321925 0

19 | Polygon 0| 3219 |Tangerang 321926 0

20 | Polygon 0| 3219 | Tangerang 321927 fi] =

21 | Polygon 0| 321% | Tangerang 321928 ] i

22 | Polygon 0| 3219 | Tangerang 321929 0

23 | Polygon 0| 3219 |Tangerang 321930 0

24 | Polygon 0| 321% | Tangerang 321931 ]

25 | Polygon 0| 321% | Tangerang 321932 ]

26 | Polygon 0| 321% | Tangerang 321933 o

27 | Polygon 0| 321% | Tangerang 321934 0 =

R.ecord:i'ﬂl 1 _»11' Show: W Selected I Records (0 out of 28 Selected) Options -i

Ty Dol ST ous v llfey ek
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9. Name : Syamsul B. Agus
Email . mycacul@gmail.com
Mobile : 08129294181
Institution : Bogor Agriculture University
10.Name . Anggi Afif
Email . afif_muzaki@yahoo.co.id
Mobile : 085696952400
Institution : Bogor Agriculture University
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Introduction

The value of coastal vulnerability index influenced by six parameter, that is
geomorphology, relative sea level rise, mean tidal range, mean wave height, coastal
slope, and shoreline change. There parameters have constant and dynamic value
changed to time. The parameters which have changed value are geomorphology,
relative sea level, and coastal slope. While the parameters that have a dynamic value
that is mean tidal range, mean wave height, and shoreline changed.

Before get the value of coastal vulnerability index, the sixth parameter values must
be classed into five classes namely class is very low, low, medium, high, and very high.
This process have four cases that will affect the range of classes from the sixth
parameter. The case are west coast, east coast, national and local, but in here will be

discussed only in local cases. Value of coastal vulnerability index can be calculated by

the formula :
{.I'I=|'axbxcxdxexf')
N 6
Where
a = Class of geomorphology parameter
b = Class of relative sea level rise parameter
c = Class of mean tidal range parameter
d = Class of mean wave height parameter
e = Class of coastal slope parameter
f = Class of shoreline changed parameter

Tablel. Coastal Vulnerability Index (Thieler and Hammar-Klose, 2000; USGS).
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Ranking

Parameters Units Very Low Low Medium High Very High
1 2 3 4 5
Cobble Barrier beaches,
Rocky, clifed] Medium cliffs,| Low cliffs, sand beaches, salt
. . . beaches,
Geomorphology - coastal, indented glacial drift, estual marsh, mud flats,
fiords, coasts alluvial plain Y deltas, mangrowe,
lagoon
coral reefs
Coastal Slope % >1,9 1,3-1,9 09-1,3 0,6-0,9 <0,6
mm/
Relative sea level rise <-1,21 -1,21-0,1 0,1-1,24 1,24 - 1,36 >1,36
year
m/ >+2,0 +1,0 - +2,0 -1,1--2,0 <-2,0
Shoreline erosion/accretion -1,0-+1,0
year Accretion Accretion Erosion Erosion
Mean tidal range m >6,0 4,1-6,0 2,0-4,0 1,0-1,9 <1,0
Significant wave height m <1,1 1,1-2,0 2,0-2,25 2,25 -2,60 >2.60

II. Objective

The objective of this module is :

¢ Integrate the value of all parameters into one file format

e Capable to classify the value of each parameters appropriate with the local case.

e Capable to calculate the Coastal Vulnerability Index based of the value class of

each parameters.
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lll. Data Processing

Output values for each parameter will be integrated into a cell. After all the values
has integrated into the cell then we will calculate the class of each parameters. At each
parameters in each region we must calculate the percentile value previously, then from
that we can calculate the range value to classify at each parameters. From class value
at parameters in each cell, we will get the value of Coastal Vulnerability Index. We can

calculate the Coastal Vulnerability Index with this formula

iaxbxrmd\ex}")

vVl = -.dl 5

Where

a = Class of geomorphology parameter

b = Class of relative sea level rise parameter
c = Class of mean tidal range parameter

d = Class of mean wave height parameter

e = Class of coastal slope parameter

f = Class of shoreline changed parameter

After we get the CVI value, there values will be integrated to spatial into each cell.

Integration this values will use ArcGis software.

Farametars
ourtpart walwe st
each cell

Mizrosoff Ciifice

o l
¥

[ Arciis |
¥

Iniegration GV walue
o spatisl into each

¥

(o]

Figure 1. Flowchart Integration Variable Data and Integration CVI Data into Cell.
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IV. Data Integration, Classification and Determine Coastal Vulnerability Index
(CVI)
1. For this integration data we will integrate six parameters which influence the coastal
vulnerability index (geomorphology, trend of sea level rise, mean tidal range,
significant wave height, coastal slope, and shoreline changed). There six value of

the parameters during 11 years (1998-2008) arranged like figure below.

A 8 c D E F [ H | i K L M N o ? Q R s ]
1 |LOKASI KODE_INCKODE_KAINAMA_KAKODE_SELKODE_PAINAMA_P#IND_1998 IND_1999 IND_2000 IND_2001 IND_2002 IND_2003 IND_2004 IND_2005 IND_2006 IND_2007 IND_2008 RATA_IND
2 13603 001 3603 TANGERA 1 1 GEOMORF 4 4 4 4 4 4 4 4 4 4 4 4
3 13603 002 3603 TANGERA 2 1 GEOMORF 4 4 4 4 4 4 4 4 4 4 a 4
4 13503 003 3603 TANGERA 3 1 GEOMORF 4 4 4 a 4 a 4 a 4 4 4 4
5 13603004, 3603 TANGERA a 1 GEOMORF 4 4 4 a 4 4 4 4 4 4 4 a
6 13603 005 3603 TANGERA s 1 GEOMORF Fl| 4! 4 a a a 4 a a 4 a a
7 13603006, 3603 TANGERA 6 1 GEOMORF a 4 4 a 4 a a 4 a 4 a a
8 13603 007 3603 TANGERA 7 1 GEOMORF a 4 4 a 4 a 4 4 4 4 a 4
9 13603008, 3603 TANGERA 8 1 GEOMORF 4 4 4 4 4 4 4 4 4 4 4 4
10 13603009 3603 TANGERA ] 1 GEOMORF a 4 4 4 4 a a 4 4 4 a 4
11 13603 010 3603 TANGERA 10 1 GEOMORF 4 4 4 4 4 a a4 4 a 4 4 4
12 13603 011, 3603 TANGERA 1 1 GEOMORF 4 a a 4 a 4 a 4 a 4 4 a
13 13603 012 3603 TANGERA 12 1 GEOMORF 4 4 4 a a a 4 4 4 4 4 4
14 13603 _013_ 3603 TANGERA 13 1 GEOMORF 4 4 4 4 4 4 4 4 4 4 4 4
15 13603 014 3603 TANGERA 14 1 GEOMORF a 4 a 4 4 a a 4 a 4 4 a
16 13603 015, 3603 TANGERA 15 1 GEOMORF a a 4 4 a 4 a 4 a 4 a a
17 13603 016 3603 TANGERA 16 1 GEOMORF 4 4 4 4 4 a 4 4 4 4 4 4
18 13603 017, 3603 TANGERA 17 1 GEOMORF 4 4 4 a 4 4 4 4 4 4 4 4
19 13603 018, 3603 TANGERA 18 1 GEOMORF a 4 4 4 4 a a 4 a 4 4 4
20 13603 019 3603 TANGERA 19 1 GEOMORF a 4 a a 4 a a 4 4 4 4 4
21 13603020, 3603 TANGERA 20 1 GEOMORF 4 4 4 4 4 4 4 4 4 4 4 a
2 13603 021 3603 TANGERA 21 1 GEOMORF a 4 a a 4 a 4 a a a a a
2 13603 022 3603 TANGERA 2 1 GEOMORF a 4 4 4 4 a 4 4 4 4 a 4
2 13603 023 3603 TANGERA 23 1 GEOMORF a 4 4 4 4 a a 4 a 4 a a
25 13603 024 3603 TANGERA 2 1 GEOMORF 4 a4 a a a 4 4 a 4 a 4 a
26 13603025, 3603 TANGERA 25 1 GEOMORF a 4 4 4 4 a a a 4 4 a a
27 13603 026 3603 TANGERA 26 1 GEOMORF a 4 4 4 4 4 4 4 4 a a T |

2. Value which used to calculate the coastal vulnerability index not original value but
the class value of this parameters. So the original value of this parameters must be
classed previously.

3. Value classify parameters has 4 sample case, The case are west coast, east coast,
national and local, but in here will be discussed only in local cases. To calculate
range in classify process, we will use percentile in Microsoft excel.

4. We must calculate five percentile value to classify the parameters

Percentile T=percentile (block all data,0)

Percentile 2=percentile (block all data,0.25)

Percentile 3=percentile (block all data,0.5)

Percentile 4=percentile (block all data,0.75)

Percentile 5=percentile (block all data,1)

Example :

=percentile (A1:K51,0)
=percentile (A1:K51,0.25)
=percentile (A1:K51,0.5)
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=percentile (A1:K51,0.75)
=percentile (A1:K51,1)

(O | 2~ ¢ i percentile_lokal - Microsoft Excel Ees
_"y Home Insert Page Layout Formulas Data Review View @ -2 x
=i We's - = e || = = = *;j () | B Tk ] || EAutosum - %?- 3
0 Ga cony Calibri 11‘ (-l = Wrap Text General S ;F'jd I;.d r :?\ Ul i+ ﬁ
Paste F Fomat painter ||| B2 £ U~ | 88 || &= A | i Merge & Center ~ ||| $ ~ % 1 |[%8 4% f;"‘nda‘t‘t“”n’:"_ E:”T;’;fe‘ St!E\EEI:‘ I bt Pt S e éﬁt’:ﬁ‘ SF;’I‘:’G&_

Clipboard i Font w Alignment ir} Number il Styles cells Editing

I B53 - e | =PERCENTILE{AL:K51,0)

A B c D E F G H 1 0 K L M N o e Q R s

37| 1.0145 1.0145 10145 10145 10145 10145 10145 10145 1.0145 1.0145 1.0145 3 3 3 3 3 3 3 3

38| 10282 10282 10282 1.0282 10282 1.0282| 10282 10282 10282 10282 1.0282 3 3 3 3 3 3 3 3

39| 15007 15007 15007 15007 15007 15007 15007 15007 15007 15007 15007 5 5 5 5 5 5 5 5

40| 03401 03401 0.3401 03401 03401 0.3401 0.3401 0.3401 0.3401 03401 0.3401 2 1 1 1 A: 2 1 1

41| 04426 0.4426 04426 04426 04426 04426 04426 04426 04426  0.4426  0.4426 2 2 2 = 2 2 2 2

42| 06133 0.6133 0.6133 0.6133 06133  0.6133 0.6133  0.6133 0.6133  0.6133  0.6133 2 2 2 2 2 2 2 2

43| 05924 09924 09924 09924 09924 09924 0.9924 03924 09924 0.994 05924 3 3 3 3 3 3 3 3

44| 03446 03446 0.3446 03446 03446 0.3446  0.3446  0.3446  0.3446 03446  0.3446 1 1 1 1 1 1 1 1

45| 11573 11573 11573 11573 1.1573| 11573 11573 11573 11573 11573 11573 4 4 4 4 4 4 4 4

46 1.2295 1.2295 1.2295 1.2295 1.2295 1.2295 1.2295 1.2295 1.2295 1.2295 1.2295 4 4 4 4 4 4 4 4

47| 13064 13064 13064 13064 1.3064] 13064 13064 13064 13064 13064 1.3064 4 4 4 4 4 4 4 4

48| 05991 05991 0.5951 05991 05991 05991 05991 05991 0.5991 05991 0.5991 2 2 2 2 2 2 2 2

43| 17073 17073 17073 17073 17073 17073 17073 17073 17073 17073 17073 5 5 5 5 5 5 5 5

50| 04187 0.4187 04187 04187 04187 04187 04187 04187 04187 04187  0.4187 1 1 1 1 A: 1 1 1

51| 15121 15121 15121 15121 15121 15121 15121 15121 15121 15121 15121 5 5 5 5 5 5 5 5

52|

53 1| D.ZIB.I

54 2 0.6389

35 3 1.0611

56 4/ 12357

57 5 17073

&R

After that we must average percentile 1 and percentile 2 (Y1), percentile 2 and

percentile 3 (Y2), percentile 3 and percentile 4 (Y3), and percentile 4 and percentile

5 (Y4) then from this we get four value, we mention it with Y1, Y2, Y3, and Y4.

e B S e percentile_lokal - Microsoft Excel
Y Home | Insert  Pagelsyout  Formulas  Data  Review  View
=0 X cut = = = - S e | s S = T
Calibri - |l (= Wrap Text General - & oy B || = 8|
;t 2o - A g 508 G dt:) | Fi‘d‘t Cell ‘lth I;:I?: F it
|| 45% -| - - = - - o830
R E E E EilMerge auCenter - | [ $ - %+ |8 5% SRl e s b
Clipboard i Font = Alignment ) Humber i Styles cells
[ cs3 + £ | =(B53+854)/2
A B c D E F G H ! J K L M N a [
46| 12295 12295 1.2295 1.2295 1.2295 12295 1.2295 12295 1.2295 12295  1.2295 4 4 4 4
47| 13064 13064 13068 13064 1.3064 13064 13064 13064 1.3064 1.3064 13064 4 4 4 4
43| 05991 05991 0.5991 0.5991 0.5991 0.5991 0.5991  0.5991 0.5991  0.5991  0.5991 2 = 2 2
48| 17073 17073 17073 17073 17073 17073 17073 17073 17073 17073 17073 5 5 5 5
50| 04187 0.4187 04187 04187 04187 04187 04187 04187 04187 04187 04187 1 1 1 1
51| 15121 15121 15121 15121 15121 15121 15121 15121 15121 15121 15121 5 5 5 5
52
53 1 0.21E| 0.42545!
54 2 0.6389 0.85
55 3 10611 11484
56 4 12357 14715
57 5 17073
58

After we get four percentile value so we will get five class

X<Y1l
Y1<X<Y2
Y2<X<Y3
Y3<X<VY4
X2Y4

First class
Second class
Third class
Fourth class
Fifth class

Case upper happen for sea level rise and significant wave height.

range, coastal slope and shoreline changed like below
X2Y4

Y3<sX<VY4
Y2<X<Y3

First class
Second class
Third class
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Fourth class : Y1<X<Y2
Fifth class : X<Y1l
But for parameter geomorphology this case not valid, because parameter

geomorphology have same value range at each region.

First class : X<1.5
Second class : 1.6X<25
Third class : 26<X<35
Fourth class : 3.6X<45
Fifth class : X=24.6
I?'e =] - s pereentile_lokal - Microsoft Excel
—%’ Home Insert Page Layout Farmulas Data Review View
= zz::” Calibri BRI = -| | Siwrap Tet General - Engl __‘ﬂ“ :;-3 ﬁm jr _
o (B2 £ ][00 A Eiine  cowe | RN S| S 00 ol || M
Clipboard T Fant Alignment & Number ] Styles Cells
158 - £
A B C D E F G H 1 4 K L M N o P
43 0.5991 0.5991 0.5991 0.5991 0.5991 0.5991 0.5991 0.5991 0.5991 0.5991 0.5991 2 2 2 Z
49 1.7073 1.7073 1.7073 1.7073 1.7073 1.7073 1.7073 1.7073 1.7073 1.7073 1.7073 5 5 5 5
50 0.4187 0.4187 0.4187 0.4187 0.4187 0.4187 0.4187 0.4187 0.4187 0.4187 0.4187 1 1 1 1
51 | 1.5121 1.5121 1.5121 1.5121 1.5121 1.5121 1.5121 1.5121 1.5121 1.5121 1.5121 5 5 5 7

52

53 1 0.218 042845 kelas 1 X < 0.4285

54 2 0.6389 0.85 kelas2 0.4285 =x< 0.8500

55 3 1.0611 1.1434 kelas 3 0.8500 =x< 1.1424

56 4 1.2357 1.4715 kelas4 1.1434 <x< 1.4715

57| 1.7073 kelas5 x 2 1.4715

58 I !
59

After we get range value of this class we will begin classify original value for each

parameters.

=IF(geomorphology value >range fifth
class,"class",IF(geomorphology value > range fourth class," class

" IF(geomorphology value > range third class,"class "

Example :
=IF(A1>4.5,"5" IF(A1>3.5,"4" IF(A1>2.5,"3" IF(A1>1.5,"2","1"))))

After we get class value for each parameters, we can calculate the coastal

vulnerability index. Formula to calculate the Coastal Vulnerability Index is

— il(a shxcxdxe .}r)
N 6

where
Cvi = Coastal Vulnerability Index
a = Class of geomorphology parameter
b = Class of relative sea level rise parameter [mm/yeatr]
c = Class of mean tidal range parameter [m]
d = Class of mean wave height parameter [m]
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e = Class of coastal slope parameter [m]

f = Class of shoreline changed parameter [m/year]

9. To calculate CVI with Microsoft Excel we must arranged the same cell in a region

using filter in Microsoft excel

— e
® - = x
e e S 3 AutoSum *
:FH i - E H_H ’
A E 3] Fill -
Format  Cell Insert Delete Format Sort & | Find &
as Table = Styles - ¥ - - o2 Clear = Filter = | Select =
styles Cells 4] sort smallest ta Largest
399,IND_2000,IND_2001,IND_2002,IND_2003,1| 4| ' sort Largest to Smallest
vl N [} P o |§f Ccustom Sort..
D_2003,IND_2004,IND_2005,IND_2006,IND_20 7= Fiter
4 4 4 4 & c
1 4 4 4 A
4 4 4 4 o 3 Y
1 4 4 4 4 4 4
4 4 4 4 4 4 4
1 4 4 4 4 4 4
4 4 4 4 4 4 4
After that we choose the same cell number at this region
(D) id 92~ = Data_KIf - Microsoft Exce
> | vome | mnsen  Pogelsow  Formums  Daa  Rewew  View
= ot Calibri Sl - [AT ][ (] | Siwme e Generst
=32 Copy ] -
Paite F Format Fainter ||| BE B ) G- A-||[&= = =|5E K| SHMergeacenter - | $ - % 3|
Clipboard - Font = Alignment & Number
| E1 - 5|
A s c [ b E F SO T =
1 |LOKASI *DDE_INL > ODE_KA > NAMA_KAE-VDDE_SE-fJODE_PAR,N~4A PAR~ID_ 1998 ~ D_1999,~D_2000, =
151 13603_(%) | SortSmaliest to Largest 1 GEOMORF a 4 a
351 1 3603_¢ {;l Sort Largest to Smallest 5 KEMIRING 1 1 1
551 | 13603 _( Sarf by Color b 2 KENAIKAR 5 5 5
L 13603 $ g | Crear Fitter From “(Column B} P ERUBALY g 3 3
951 | 1 3603_( i 3 RATA-RAT 5 5 5
1151 1 3603_( 4 RATA-RAT 1 2 2
1202 Number Eifters L
1203, v [ (Select AT) P
1204 ij’,‘: j
1205 0s
1206 4
1207 os
1208 =
o7
1209 Os
e o 4
1212, QoK Cancel
1213
T

After the same cell number arranged, we calculate class value from each
parameters at cell with this formula
=sqrt{{axbxcxd=e«f)/6)

Where

a = Class of geomorphology parameter

b = Class of relative sea level rise parameter [mm/yeatr]
c = Class of mean tidal range parameter [m]

d = Class of mean wave height parameter [m]

e = Class of coastal slope parameter [m]

f = Class of shoreline changed parameter [m/year]

The result from this calculate is Coastal Vulnerability Index at a cell in a region
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V. Classification And Calculation CVI Using Macro Excel

1. Beside use the pervious method, to classify parameters value and calculate the CVI
we can use program which made in macro excel.

2. After value of the parameters arranged like in point 1, then this file saved in *.txt
format into folder D:\@-IK-Training\Modul-09-Integrasi\1-
Data_Indikator_Gabungan
Then open listing program in folder D:\@-IK-Training\Modul-09-Integrasi\Prog

Open that program in macro excel, choose view —» macros — record macro

Bookl - Microsoft Excel - aX
View @ - 7 x
£\ g mmmm P e - ==par
r [ ] =y r | | 5 ||.t | [
R L2 B e HEE = ==
ey ! — Hide ! | =3
Zoom 100% Zoom to MNew Arrange Freeze . Save switch [Macros|
Selection || Window  All  Panes+ | Unhide Hon | Workspace Windows ~
Zoom || View Macros
ﬂ Record Macro...
G | H | | | 1] | K | L | M | M | 2] | P | Q E Use Relative References

5. Then will record macro display. At this display we don’t need to change the macro

name.

Macro name:
F1acrol
Shorteut key:

crele |

Store macro-in:
This Workbook, j

Descripkion:

oK I Cancel

6. Choose view —» macros —» stop recording

Bookl - Microsoft Excel - X
View @ - = x
\\{ _.:tl g iﬁ Fsplit | 1) View Side by Side ':'1
e ~*Hide A7 Synehronous Serolling =" | =d |
Zoom 100% Zoomto Mew  Arrange Freeze . - _ Save Switch |Macr05|
Selection || Window Al Panes~ | Unhide | & Window Pasition | workspace Windows ~ T
Zoom Window I _“3 View Macros
@ Stop Becording
3 H | J K L M N ] P (8] Use Relative References
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7. To show display to copy the listing program we choose view —» macros — view

macros
Bookl - Microsoft Excel =
o W| @ - o x
r Q -_j E Split 1 View Side by Side E‘ g@
] il % ~—*Hide J' Synehranaus Scrolling | —Ldk |
Zoom 100% Zoom to Mew  Arrange Freeze E Save Switch Macros
Selection | Window Al Panes+ ] Unhide | 4 Reset Window Position Waorkspace Windows = |||~ |
L Zaom Window il 2| view Macros
| P2 Record Macro... |
G | H | i | J | K | L | M | N | o | B | Q | [ Use Relative References

8. Then will show the macro display, we choose edit
Macro . S|

Macro name:

Macros in: IF\II Cpen Woarkbooks
Descripkion:

9. After that Microsoft visual basic display will be showed, the program in main display
can be deleted.

le  Edt Miew nsert Format Debug Rum  Jools  Addlns  Window  Help
- and mr r o us NS 5 B st
5

= 5

sub Hacroi()

Wisat]| | S @ @ | ireo ) INTEGRAST DATA - Mie... | (80 Facobock - Mozila Frsfox | 5] sockt 2] Micosoft offce Petuse .| [ Microsoft Visual Dasi.. | (%] e (5 ®IWL@ g5

Then copy the listing program to main display

Ty Rl S Cous vl nrsialliifey v



g

Format Debug Run Tools Add-Ins Window Help Type a guestion for help -

ey o no@ ke & F Y | @ nge cola i

|[General) j |Main B
Sub Main()

=F

Dim DDIRS, T§, =%, HPaR$, PAR§, CLOK§, CIND$, CKAB$, NKAES, CSELS$, CPARS, NPARY,
Diw 9N, I, J, ¥, L, M, PJ, DD, JD, JCV, RICY
Dim LM{6, 5), LM(6, 51, DT${19), ID(6, 51, 6, 19}, SD§{19), C¥§(6, 51, 19)

DDIRD

§ = "D:iYE-IK-Training) Modul-08-Integrasitl-Data_ Indikator Gsbungan) "
DDIRSS =

"D:4B-IK-Training) Modul-08-Integrasi\Z-Hasil Integrasi\"

'DATA BATAS WNILAT TIAP INDIKATOR
! GEOMORFOLOGT —-»> 1

LW{1, 1) = 0: LM{1, 1) = 1.5

LH{1, 2) = 1.5: LE{1, 2) = 2.5
LH{1, 3) = 2.5: LM{1, 3) = 3.5
LI{1, 4) = 3.5: LM{1, 4) = 4.5
LH{1, 5) = 4.5: LE{1, 5) = 5.5

' EENAIRAN MUEA LAUT RELATIF --> 2

LH{Z, 1) = 0: LMi{z, 1) = 1.8
LN{2, 2) = 1.8: LM{2, 2) = 2.5

LH{2, 3) = 2.5: LM{2, 3) = 2.95
LH{2, 4) = 2.95: LM(2, 4) = 3.1%
LW{2, &) = 3.16: LHM(2, 5] = 9999

'RATA-RATA KISARAN PASUT --> 3

LI{3, 1) = 6: LM{3, 1) = 9538
LH{3, 2) = 4.1: LM(3, 2) = 6§
LH{3, 3) = 2#: LH(3, 3) = 4.1
LN{3, 4) = 1#: LM(3, 4) = 2#
LH{3, 5) = 0: LM{3, 5 = 1§

'RATA-RATA TINGGI GELOMEANG --> 4

LH{4, 1) = O: LMi4, 1) = 0.55
LN{4, 2) = 0.55: LM(4, 2} = 0.85
LH{4, 3) = 0.85: LM(4, 3] = 1.05
LN{4, 4) = 1.05: LM(4, 4) = 1.25
L4, 5) = 1.25: LHM(4, 5] = 9993
| REMIRINGAN ——» &

LN{5, 1) = 0.2: LM(5, 1) = 9395
4

Jsi,

I1%,

CCVIS,

cvz§

3

Then we change the file directory and the range value for each parameters class.

After that we can running the program by push the runicon ( ¥ )

10. The result of classify parameters and CVI value will be showed in folder D:\@-IK-

Training\Modul-09-Integrasi\2-Hasil_Integrasi
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VI. LISTING PROGRAM

Sub Main()

Dim DDIR$, T$, S$, HPARS$, PARS$, CLOKS$, CIND$, CKAB$, NKABS$, CSEL$, CPARS, NPARS, JS$, II$, CCVI$, CV2$
DimJN, I, J, K, L, M, PJ, DD, JD, JCV, RICV

Dim LN(6, 5), LM(6, 5), DT$(19), ID(6, 51, 6, 19), SD$(19), CV$(6, 51, 19)

‘DDIRD$ = "D:\My Documents\Modul-14-Integrasi\1-Data_Indikator_Gabungan\"
DDIRS$ = "D:\My Documents\Modul-14-Integrasi\2-Hasil_Integrasi\"

'DATA BATAS NILAI TIAP INDIKATOR
'GEOMORFOLOGI --> 1

LN(1, 1) = 0: LM(1, 1) = 1.5

LN(1, 2) = 1.5: LM(1, 2) = 2.5

LN(1, 3) = 2.5: LM(1, 3) = 3.5

LN(1, 4) = 3.5: LM(1, 4) = 4.5

LN(1, 5) = 4.5: LM(1, 5) = 5.5

'KENAIKAN MUKA LAUT RELATIF --> 2
LN(2, 1) = 0: LM(2, 1) = 4.077179

LN(2, 2) = 4.077180: LM(2, 2) = 4.162275
LN(2, 3) = 4.162276: LM(2, 3) = 4.252121
LN(2, 4) = 4.252122: LM(2, 4) = 4.305794
LN(2, 5) = 4.305795: LM(2, 5) = 9999

'RATA-RATA KISARAN PASUT --> 3
LN(3, 1) = 0.960942: LM(3, 1) = 9999
LN(3, 2) = 0.928148: LM(3, 2) = 0.960941
LN(3, 3) = 0.885715: LM(3, 3) = 0.928147
LN(3, 4) = 0.800665: LM(3, 4) = 0.885714
LN(3, 5) = 0: LM(3, 5) = 0.800664

'RATA-RATA TINGG| GELOMBANG --> 4
LN(4, 1) = 0: LM(4, 1) = 0.448335

LN(4, 2) = 0.448336: LM(4, 2) = 0.493923
LN(4, 3) = 0.493924: LM(4, 3) = 0.521222
LN(4, 4) = 0.521223: LM(4, 4) = 0.569881
LN(4, 5) = 0.569882: LM(4, 5) = 9999
'KEMIRINGAN --> 5

LN(5, 1) = 1.4716: LM(5, 1) = 9999

LN(5, 2) = 1.1485: LM(5, 2) = 1.4715
LN(5, 3) = 0.8501: LM(5, 3) = 1.1484
LN(5, 4) = 0.4286: LM(5, 4) = 0.8500
LN(5, 5) = 0: LM(5, 5) = 0.4285

.

'PERUBAHAN GARIS PANTAI --> 6
LN(6, 1) = 4.449935; LM(6, 1) = 9999
LN(6, 2) = 0.583983: LM(6, 2) = 4.449934




LN(6, 3) = -0.02136: LM(6, 3) = 0.583982
LN(6, 4) = -0.935521: LM(6, 4) = -0.02137
LN(6, 5) = -9999: LM(6, 5) = -0.935522

IN=19
IN=JIN-1
T$=""

S$ = Chr(9)

Open DDIRDS$ + "Data_Indikator.txt" For Input As #1
Line Input #1, HPAR$

Open DDIRS$ + "Data_KIf.txt" For Output As #2
Print #2, HPAR$

While Not EOF(1)
Line Input #1, PAR$
Forl=1ToJN
PJ = Len(PAR$)
L = InStr(1, PARS, T$)
DT$(I) = Mid$(PARS$, 1, L - 1)
PARS$ = Mid$(PARS, L + 1, PJ - L)
If1=JN Then DT$(l + 1) = PAR$
Next |

CLOKS$ = Trim(DT$(1))
CIND$ = Trim(DT$(2))
CKABS = Trim(DT$(3))
NKABS = Trim(DT$(4))
CSEL$ = Trim(DT$(5))
CPARS$ = Trim(DT$(6))
NPAR$ = Trim(DT$(7))

If CKABS = "3603" Then | = 1
If CKABS$ = "3175" Then | = 2
If CKABS$ = "3216" Then | = 3
If CKABS = "3326" Then | = 4
If CKABS$ = "3375" Then | = 5
If CKABS = "3578" Then | = 6
J = Val(CSEL$)

K = Val(CPARS)

ForL=8To 19
ForM=1To5
DD = Val(DT$(L))
If DD > LN(K, M) And DD <= LM(K, M) Then

D@, J, K, L)=M
SD$(L) = Trim(Str(M))
End If
Next M

Next L




Print #2, CLOK$ + S$ + CIND$ + S$ + CKAB$ + S$ + NKAB$ + S$ + CSEL$ + S$ + CPARS$ + S$ + NPARS + _
S$ + SD$(8) + S$ + SD$(9) + S$ + SD$(10) + S$ + SD$(11) + S$ + SD$(12) + S$ + SDH(13) + _
S$ + SD$(14) + S$ + SD$(15) + S$ + SD$(16) + S$ + SD$(17) + S$ + SD$(18) + S$ + SD$(19)

Wend

Close #2
Close #1

Open DDIRS$ + "Data_CVI.txt" For Output As #2
Print #2, "LOKASI" + S$ + "KODE_CVI" + S$ + "KODE_KAB" + S$ + "NAMA_KAB" + S$ + "KODE_SEL" + S$ +
"CVI_1998" + S$ + "CVI_1999" + S$ + "CVI_2000" + S$ + _
"CVI_2001" + S$ + "CVI_2002" + S$ + "CVI_2003" + S$ + "CVI_2004" + S$ + "CVI_2005" + S$ + "CVI_2006" + S$
+"CVI_2007" + S$ + "CVI_2008" + S$ + "RATA_CVI_1" + S$ + "RATA_CVI|_2"

ForI=1To1l
IfI =1 Then JD = 51: 1I$ = "1": CKAB$ = "3603": NKAB$ = "TANGERANG"
If1=2Then JD = 37: I$ = "2": CKAB$ ="3175": NKAB$ = "KOTA JAKARTA UTARA"
If | =3 Then JD = 46: 11$ = "3": CKAB$ = "3216": NKAB$ = "BEKASI"
IfI =4 Then JD = 11: 1I$ = "4": CKAB$ = "3326": NKAB$ = "PEKALONGAN"
If 1 =5 Then JD = 10: II$ = "4": CKAB$ = "3375": NKAB$ = "KOTA PEKALONGAN"
If I =6 Then JD = 45: [I1$ = "5": CKAB$ = "3578": NKAB$ = "KOTA SURABAYA"
ForJ=1ToJD
If J <10 Then JS$ = "00" + Trim(Str(J))
If 3 >= 10 And J < 100 Then JS$ = "0" + Trim(Str(J))
If J >= 100 And J < 1000 Then JS$ = Trim(Str(J))
CCVI$ = CKAB$ +" "+ JS$
ForL=8To 19
CV$(l, J, L) = Trim(Str(Sar((ID(, J, 1, L) * ID(I, J, 2, L) *ID(1, J, 3, L) * ID(I, J, 4, L) *ID(1, J, 5, L) * 1D(1, J, 6, L)) / 6)))
Next L
JCV = Val(CV$(l, J, 8)) + Val(CV$(l, J, 9)) + Val(CV$(l, J, 10)) + Val(CV$(l, J, 11)) + Val(CV$(l, J, 12)) + Val(CV$(l, J,
13)) + Val(CV$(l, J, 14)) +
Val(CVs$(l, J, 15)) + Val(CV$(l, J, 16)) + Val(CV$(l, J, 17)) + Val(CV$(l, J, 18))
IfJCV <> 0 Then
RJCV =JCV /11
Else
RJCV =0
End If
CV2$ = Trim(Str(RICV))
Print #2, 1I$ + S$ + CCVI$ + S$ + CKABS + S$ + NKABS + S$ + JS$ + S$ + CVE(l, J, 8) + S$ + CV$(l, J, 9) + S$ +
CV$(l, J, 10) + S$ + CVS$(l, J, 11) + S$ + CV$(I, J, 12) + S$ + _
CV$(l, J, 13) + S$ + CVS(l, J, 14) + S + CV$(l, J, 15) + S + CV$(l, J, 16) + S + CVS(I, J, 17) + S + CV$(l, J, 18) +
S+ CV$(l, J, 19) + S + CV2$
Next J
Next |
Close #2
End Sub




VII. Data Integration to GIS

1. Open D:\@-IK-Training\Modul-09-Integrasi\2-Hasil_Integrasi\Data_KIf.txt make

sure this file have value of six parameters at one region

0o d - ) Data KIf - Micrasoft Excel s
_uy Home Insert Page Layout Formulas Data Review View ‘@ - X
=k ot -l = = F B [ || Em T zmmmv%—{ 3
B Calibri u - A \7 {[%-] J Wiap Text General £ ) ;erd _;d : :?‘ e ‘}a
s F Format Panter (B £ o-fz-d- A= | B mergeaicenter~ ||| 8 ~ % o [[%8.4%) Fi:’:“&y&ﬂnﬂga‘_ a?;rg‘a: St;ge‘s‘ InsextSBe etk mat || e FSHﬂ[:{t si’\'fn&-
Clipboard & Font i Alignment = Number = Styles Cells Editing
( 5 - £
A B & D £ F G H 1 J K L M N o [ Q R s
1 |LOKASI | KODE_INEKODE_KAINAMA_KAKODE_SELKODE_PAINAMA_PAIND_1598 IND_1999 IND_2000 IND_2001 IND_2002 IND_2003 IND_2004 IND_2005 IND_2006 IND_2007 IND_2008 RATA_IND
7 13603 001 3603 TANGERAI 1 1 GEOMORE 4 4 a 4 4 4 4 a 4 4 4 4
3 13603 002 3603 TANGERAI 2 1 GEOMORF 4 4 a 4 4 4 4 a 4 4 4 4
4| 13603 003 3603 TANGERAI 3 1 GEOMORF 4 4 a 4 4 4 4 a 4 4 4 4
s 113603_004_ 3603 TANGERAI 4 1 GEOMORF 4 4 4 4 4 4 4 4 4 4 4 4
3 13603_005_ 3603 TANGERAI 5 1 GEOMORF 4 4 4 4 4 4 4 4 4 4 4 4
7 13603 006 3603 TANGERAI 6 1 GEOMORF 4 4 a 4 4 4 4 a 4 4 4 4
8 13603 007 3603 TANGERAI 7 1 GEOMORE 4 4 a 4 4 4 4 a 4 4 4 4
9| 13603 008 3603 TANGERAI 8 1 GEOMORF 4 4 4 4 4 4 4 4 4 4 4 4
10 13603_003_ 3603 TANGERAI 9 1 GEOMORF 4 4 4 4 4 4 4 4 4 4 4 4
1 113603_010_ 3603 TANGERAI 10 1 GEOMORF 4 4 4 4 4 4 4 4 4 4 4 4
12 13603 011 3603 TANGERAI 11 1 GEOMORE 4 4 a 4 4 4 4 a 4 4 4 4
13| 13603 012 3603 TANGERAI 12 1 GEOMORF 4 4 a 4 4 4 4 a 4 4 4 4
14| 13603 013 3603 TANGERAI 13 1 GEOMORF 4 4 a 4 4 4 4 a 4 4 4 4
15 113603_014_ 3603 TANGERAI 14 1 GEOMORF 4 4 4 4 4 4 4 4 4 4 4 4
16 13603_015_ 3603 TANGERAI 15 1 GEOMORF 4 4 4 4 4 4 4 4 4 4 4 4
17 13603 016 3603 TANGERAI 16 1 GEOMORF 4 4 a 4 4 4 4 a 4 4 4 4
18| 13603 017 3603 TANGERAI 17 1 GEOMORE 4 4 a 4 4 4 4 a 4 4 4 4
19| 13603 018 3603 TANGERAI 18 1 GEOMORF 4 4 4 4 4 4 4 4 4 4 4 4
20 13603 019 3603 TANGERAI 19 1 GEOMORF 4 4 4 4 4 4 4 4 4 4 4 4
21 113603_020_ 3603 TANGERAI 20 1 GEOMORF 4 4 4 4 4 4 4 4 4 4 4 4
2 13603 021 3603 TANGERAI 2 1 GEOMORE 4 4 a 4 4 4 4 a 4 4 4 4
23| 13603 022 3603 TANGERAI 2 1 GEOMORF 4 4 a 4 4 4 4 a 4 4 4 4
2| 13603 023 3603 TANGERAI n 1 GEOMORF 4 4 a 4 4 4 4 a 4 4 4 4
pA] 113603_024_ 3603 TANGERAI 2 1 GEOMORF 4 4 4 4 4 4 4 4 4 4 4 4
% 13603_025_ 3603 TANGERAI 2 1 GEOMORF 4 4 4 4 4 4 4 4 4 4 4 4
27 13603 026 3603 TANGERAI 26 1 GEOMORF 4 4 4 4 4 4 4 a 4 4 4 4
A » ¥ | Data_KIf /73 7 T m

Make sure the number of parameters arranged in series (geomorphology, relative
sea level rise, mean tidal range, mean wave height, coastal slope, and shoreline
changed) then open file D:\@-IK-Training\Modul-09-Integrasi\3-GIS_Lokasi\l-
Tangerang\ID_Indikator.txt

Copy class value each parameter at file Data_KIf into this file.

2. Open ArcMap (E) at ArcGis, then display like below will be showed
i

—Start uzing Arch ap with

Templates provide ready-to-uze layouts and base maps
for various geographic regions.

é " An gxizting map:

Browsze for maps...

[ Immediately add data
I Do not show this dislog again
I Load last map on startup
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Choose A new empty map.

= — I
Then we choose '==*-! to input file that we will integration to GIS, then after we add

file D:\@-IK-Training\Modul-09-Integrasi\3-GIS_Lokasi\1-

Tangerang\ID_Indikator.txt, double click on that file to showing the data of that file.

choose Display XY Data

% Untitled - ArcMap - Arc¥iew

J Fie Edt Yew Insert Selection Tools Window Help

[N R R R |

x|

H £F Layers ArcToolbox
=] 5 D:\My Documents|Modul % 3D Analyst Toals
10 _indkator _tapga RN RIS G
Cpen iols
Joins and Relates rf
——————— thility Tools
¥ Remove rt Tools
Data
i 4 alyst Tools
A Geocode Addresses.., ing Tosls
P onls
a7r Display Route Events.., Tooks

% Spatial Statistics Tools
& Tracking Analyst Taols

After that at Display XY data fill X Field as longitude and Y Field as Latitude. After

that we choose edit, after the display like below showed we choose Select —»

20

4 table containing ¢ and Y coordinate data can be added to the
map as 3 layer

Chanse 4 table from the map of browse for another table:

| 10_Indikator_tangerang.tet

% Field

[BuiUR |

Specity the fields far the ¥ and ¥ caardinates
{ ¥ Field:

|—cmm.nate System of Input Coordinates

Des iort

' o
Edi...

¥ Wam me if the resulting layer will have resticted functionaliy

Cancel

™ Show Detals

Geographic coordinate system —» world —» WGS 1984.pr;j

Browse for Coordinate System

Snatial Reference Properties 2
Detai
of the currently selected
system to Linknawn,
Sis fos Savethe coodinate systemta a fis
0K Cancel Sl

Look ir: I[:| Wwhorld

][

ITRF 1988.pri
HIITRE 1989.pr1
A TR 1990.pr1
HIHITRE 1991 pri
i ITRE 1992.pr1
i ITRE 1993.pr1
HIHITRE 1994 .pri
HITRE 1996.pri
HIITRE 1997 01
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B 1TRF 2000.prj
imswe 92-2.pr]
iBwGs 1966.pr
iMhwas 1972.pri
iwGs 1972 TEE.pri
iBwGs 1984.pr



4. Then export that file into spatial. Right click at that file then choose data —»export

data. Choose data frame, then choose sign g to choose folder to save the data.

& 5 Dty Documents|odul || |- 30 Anayst Tools ‘ Export Data J J
=] 0 11| 145 Analvsis Tools
A Copy .
B0 e g g Export: IAII features j

Open Attribute Table 5 3
Use the same coordinate system as:

Joins and Relates »
@ tonTolayer " thiz layer's source data
& Zoom To fiske Vistle
tle Scsle Range 3
e Syl Levels " the festie dataset pou expotthe data e
Selection » (il amplies i o espart to & feature dataset in @ geodatabase)

Label Features

Dutpist shanefile or feature class:

Conyvert labelsto Annotation,,
S5 Convet Esatures o Graphics.. ID by DocumentsiModul-14-Interasih3-G15_LokashExport Dutput ¢ ﬂ

(Conyert Symboloy bo Represention ..

Save b Layer Fe.

tekePermenent

& Praperties
Yiew Metadeta, .

0 BeviefRematch Adesses,

LCancel |

5. Then add file D:\@-IK-Training\Modul-09-Integrasi\3-GIS_Lokasi\1-

Tangerang\data_indikator_n

Laok ir: ICl 1-T angerang j ﬁ:-l £ |68 | B

Bl kabupaten.shp

Data_CWI_Darat.shp

Garis_Pantai.shp
ID_C¥I_Darat.shp
ID_CWI_Laut.shp
ID_Indikataor.shp
ID_Indikator_tangerang.kxt

I ame: Idata_indikatot_n. shp Add

Shaws of type: IDatasets and Layers [*vr] ;I Cancsl |

Overlay with previously result until produce figure like this
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Isorzwa 0
6. Before that we search delete field at toolbox ArcGis to delete doesn’'t needed field.
Then figure like below will be showed

ol

Input Table
| data_indikator_n )

& Drop Field

I Lokas!

I KODE_IND
I KODE_Ka8
[ Mata_KAE
I koDE_SEL
CIKODE_P&R
CI Nats_PAR

Select All Unselect &l I Add Field

=l

ok | cancel | Envionments. | ShowHelpss |

Beside that seven fields except 7 field, we can delete another fields.

7. Then we choose spatial join at ArcGis toolbox column to integrate data.
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* spatial Join

4l

=1

Target Features
[ data_indikator_n

= =
=1 =
Output Feature Class

| o241y Documents\Modul-14-Integrasi5-G15_Lokssil1-Tangerangidata_indikator_n_Spatia E.“I

uin Features
[tangerang

Join Speration (optional)
[JDIN_ONE_TD_ONE =1

W Keep &ll Target Features

Field Map of Join Features (optional)
- LOKAS] [Double]

=l #|

- KODE_IND [Text)
- KODE_KAB [Double]
G- MAME_KAB [Text] XI
- KODE_SEL (Double)
- KODE_PAR [Double] 1'
- Mahds_PAR [Text)
- IND_1998 [Double] 1
- IND_1999 [Double] I
- IND_2000 [D oubls]
- IND_2001 [D ouble]
= IND_2002 [D ouble)
- IND_2003 [Double]
- IND_2004 [Double]

_2005 [Double) -~

- IND,

-

o™

oK | Concel | Erwimnment ts. | ShowHelp s> |

Fill the target feature with data_indikator_n, while fill the first result at join feature.

Then we choose OK.

Output Feature Class |

Look in: ID 1-Tangerang

=l =] calss|e]

Data_CVI_Darat.shp
Data_©VI_Laut.shp
data_indikator_n.shp
Domain. shp
Garis_Pantai.shp
ID_CYI_Darat.shp
ID_CWI_Laut.shp
ID_Indikator.shp
Kabupaten.shp

Ilarne; I\:Iala_ind\kalur_baru.shp
Save as ype: IFealura classes j Cancsl

8. After that will show new display that mark the two file have been integrated. To

show the graduated color display can be showed like previously instruction at GIS

introduction.

Typeinthe words) o search for

elete ield )

Search
Tool Toohor

Delete Fisld DataM

KT — |
Lacats

9. The same method can be used to integrate CVI to GIS. For CVI we use file at D:\@-
IK-Training\Modul-09-Integrasi\2 Hasil_Integrasi\Data_CVI.txt and D:\@-IK-
Training\Modul-09-Integrasi\3-GIS_Lokasi\1-Tangerang\ID_CVI_Darat.dbf. Copy
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column BUJUR, LINTANG, LOKASI, KODE_CVI, KODE_KAB, NAMA_KAB, and
KODE_SEL from second file and CVI_1998, etc from first file. Integrated to one file
and save to *.txt format (ASCII).

Oy - s Bookt - Micasoft Excel B
_n) Home | Insert Page layout  Formulas Data Review  View @ - = x
=] cut = -G = = }5{ . || o Ex EAmusum'%?

= Calibri 11‘ A || S wiap Text General E 2 2 By | &S o [N S ;
M v B2 Bl O | Bl o BT ) Cnsiort foms S| o oo om0, e
Clipboard u Font i Alignment o Humber o Styles Cells Editing
[ K28 - J=| 7.07106781186548 ¥
A 8 c D B £ G H [ J I M N o ° a R i

1 BUIUR LINTANG LOKAS!  KODE_CVIKODE_KAINAMA_K£KODE_SELCVI 1998 CVI_1999 CVI_3000 CVI 2001 CVI_2002 CVI_2003 CVI_2004 CVI_2005 CVI_2006 CVI_2007 CVI_2008 |
2 | 106.25446400000 -6.00962600000 13603.001 3603 TANGERAI 1 7.071068 10 10 7.071068 7.071068 7.071068 7.071068 10 10 10 10
3 | 106.25911100000 -6.01753400000 13603.002 3603 TANGERAI 2 7.071068 10 10 7.071068 7.071068 7.071068 10 10 10 10 10
4 | 106.40648200000 -6.02333800000 13603 003 3603 TANGERAI 3 7.071068 10 10 7.071068 7.071068 7.071068 7.071068 10 10 10 10
5 | 106.41465900000 -6.02645200000 13603004 3603 TANGERAI 4 7.071068 10 10 7.071068 7.071068 7.071068 7.071068 10 10 10 10
6 | 106.42287800000 -6.03133000000 13603 005 3603 TANGERAI 5 7.071068 10 10 7.071068 7.071068 7.071068 7.071068 7.071068 7.071068 10
7 | 106.43167900000 -6.03423100000 13603006 3603 TANGERA| 6 7.071068 10 7.071068 7.071068 7.071068 7.071068 7.071068 7.071068 7.071068 10
8 | 106.44076800000 -6.03361300000 13603 007 3603 TANGERAI 7 7.071068 10 7.071068 7.071068 7.071068 7.071068 7.071068 7.071068 7.071068 10
9 | 106.44876100000 -6.03603300000 13603008 3603 TANGERAI 8 7.071068 10 7.071068 7.071068 7.071068 7.071068 7.071068 7.071068 7.071068 10 10

10| 106.45783500000 -6.03898300000 13603009 3603 TANGERAI 9 7.071068 7.071068 7.071068 7.071068 7.071068 7.071068 7.071068 7.071068 7.071068 7.071068 10

11 | 106.46513200000 -6.04213800000 13603010 3603 TANGERAI 10 7.071068 7.071068 7.071068 7.071068 7.071068 7.071068 7.071068 7.071068 7.071068 7.071068 10

12| 106.47323200000 -6.04672700000 13603011 3603 TANGERAI 11 7.071068 7.071068 7.071068 7.071068 7.071068 7.071068 7.071068 7.071068 7.071068 7.071068 10

13 | 106.48298600000 -6.04765100000 13603012 3503 TANGERAI 12 7.071068 7.071068 7.071068 7.071068 7.071068 7.071068 7.071068 7.071068 7.071068 7.071068 10

14 | 106.49217300000 -6.04544200000 13603013 3603 TANGERAI 13 7.071068 7.071068 7.071068 7.071068 7.071068 7.071068 7.071068 7.071068 7.071068 7.071068 7.071068

15 | 106.50074600000 -6.04231100000 13603014 3503 TANGERAI 14 7.071068 7.071068 7.071068 7.071068 7.071068 7.071068 7.071068 7.071068 7.071068 7.071068 7.071068

16 | 106.50900200000 -6.03817700000 13603.015 3603 TANGERAI 15 7.071068 7.071068 7.071068 7.071068 7.071068 7.071068 7.071068 7.071068 7.071068 7.071068 7.071068

17 106.51593500000 -6.03211900000 13603016 3603 TANGERAI 16 7.071068 7.071068 7.071068 7.071068 7.071068 7.071068 7.071068 7.071068 7.071068 7.071068 7.071068

18 | 106.52340200000 -6.02913600000 13603.017 3603 TANGERAI 17 7.071068 7.071068 7.071068 7.071068 7.071068 7.071068 7.071068 7.071068 7.071068 7.071068 7.071068

19 | 106.52874700000 -6.02137000000 13603012 3603 TANGERAI 13 7.071068 7.071068 7.071068 7.071068 7.071068 7.071068 7.071068 7.071068 7.071068 7.071068 7.071068

20| 106.53375800000 -6.01384100000 13603 019 3603 TANGERA| 19 7.071068 7.071068 7.071068 7.071068 7.071068 7.071068 7.071068 7.071068 7.071068 7.071068 7.071068

21| 106.54002600000 -6.01728700000 13603020 3603 TANGERA| 20 7.071068 7.071068 7.071068 7.071068 7.071068 7.071068 7.071068 7.071068 7.071068 7.071068 7.071068

22 | 106.54706500000 -6.02345100000 13603 021 3603 TANGERAI 21 7.071068 7.071068 7.071068 7.071068 7.071068 7.071068 7.071068 7.071068 7.071068 7.071068 7.071068

23 | 106.55519400000 -6.02708800000 13603022 3603 TANGERA| 23 7.071068 7.071068 7.071068 7.071068 7.071068 7.071068 7.071068 7.071068 7.071068 7.071068 7.071068

24| 106.56352700000 -6.03085300000 13603023 3603 TANGERAI 23 7.071068 7.071068 7.071068 7.071068 7.071068 7.071068 7.071068 7.071068 7.071068 7.071068 7.071068

25 | 106.57277700000 -6.03253400000 13603024 3603 TANGERAI 24 7.071068 7.071068 7.071068 7.071068 7.071068 7.071068 7.071068 7.071068 7.071068 7.071068 7.071068

26 | 106.58238700000 -6.03262400000 13603 025 3603 TANGERAI 25 7.071068 7.071068 7.071068 7.071068 7.071068 7.071068 7.071068 7.071068 7.071068 7.071068 7.071068

27| 106.59133100000 -6.03015200000 13603026 3603 TANGERAI 26 7.071068 7.071068 7.071068_7.071068 7.071068 7.071068 7.071068 7.071068 7.071068 7.071068 7.071068

4 4 ¥ bi[ Sheets “Gnestz 7] R e S T
Select destination and press ENTER or choose Paste

Bistan| | & @ @ 7 | e g | 151 MODLL 9 - Microsoft Word | ) Unkitied - archisp - Arctiew | 1] 10_cut_perat | = patacur || Book [« B z0am

10. Then the same method like number 2 and etc can be applied. That file will showed,

then change the projection use WGS 1984. Then export the data to *.shp format.
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Then we display D:\@-IK-Training\Modul-09-Integrasi\3-GIS_Lokasi\1-
Tangerang\Data_CVI_Darat.shp, previously we need to delete the field that not

used.
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Input Table

=[olx]
- =

[Data_cvl_Darat

o DropField

[&]

|

O Join_Count
OLokas!
CIKODE_Cvl
[CIKODE_Ka8
I naMa_kaB
CIKODE_SEL
cvl_1938
Cvl_1939

|?, Cyl 2000

|

Select Al Unselect All

ok |

Aurld Field

Cancel | | Envionments.. | ShowHelp s |

|

Il

Then we need to make spatial join to integrate two file.

* Spatial Join

Target Features
[Data_cvi_Darat

%

= =
Qutput Feature Class

| o\ @-Tk-TrainingiModul-09-Integrasi\3-GIS_Lokasi|1-Tangerang|Data_CYI_Darat_Spatiall (&

Join Operation {optional)-
[JOIN_OME_TO_ONE ~l

Join Features
I CYI_tangerang

IV Keepidl Target Featurss Lok [C3-Tangerang

-1olx

Output Feature Class ij

&0 Indikatar shp
Ellkabupaten.shp

CVI_tangerang.shp
Data_cvI_Darat.shp

Field Map of Join Features (optional}
- Join_Count [Long]

- LOKAS! [Dauble)

- KODE_CWI [Text]

- KODE_KAB [Double]

- NAMA_KAB [Test)

- KODE_SEL [Double)

- CV1_1998 [Double)

11399 (Double)

- C_2000 (D ouble]

- 2001 (Double]

. C_2002 [Double]
]
)
)
]

Data_CWI_Laut,shp
daka_indikataor_baru,shp
data_indikator_n.shp
Domain.shp
Garis_Panktai shp
ID_CWI_Darat.shp
ID_CWI_Lauk.shp
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. C¥I_2003 [Dowbl) Narme [E¥1_Tangerang_Dorel
. C¥1_2004 [Dowbl) _
- CV1_2005 [Double Saveastipe [Feature classes = Cancel
- C¥1_2006 [Double
Ll |
0Kk | Coneel | Evvirments., | Showtely |




Unl

led - ArcMap - ArcYiew

| B £ viow e Seection Tonk tindow e

|DsE& 4 Bax|a=

i

|[asow|a

HRO@eEPE O k|OM D2

4

-

B £ Layers
) &8 Dil@-IK-TrainingiModul-
= O cvi_tangerang
.

=]
[E O bata_CVI_barat
(=]

1 —
Diplay Source

Type in the werdls] to search for.

spatial join -

Search

I»

| brawina = W 1 42 O]+

Tool Tooloy
Spatial Join Aralysic
Attributes o R R =il
FID | Shape® | Join_Count | Join_Cou 1 | LOKASI | KODE_CVI | KODE_KAB | NAMA_KAB| KODE SEL | BUJUR | LINTANG | CVI 1998 | CVI1959 | Cul2000 | (=«
» [ Paiyaen 1 1 1 [3603_051 603 | TANGERANG 51| 106741898 6403701 | 7071068 10 10

T [Pelygon 1 1 1 [3603_050 3603 | TANGERANG 50] 106733128 6099937 | 7071068 10 10
2 [Palygon 1 1 7 [3603_049 3603 [TANGERANG 43| 106726151 | -6093066 | 7071068 0] 7omioes|
3 Pelygon 1 1 1[3603_04a 3603 | TANGERANG 43| 106720455 6088867 | 7071068 0] 707Ti088|
4 Pelygon 1 1 1 [3603_047 3603 | TANGERANG 47 106715328 6079176| 7071068 0] 7071088|
5 Pelygon 1 1 1 [3603_046 3603 | TANGERANG 46| 10B711538| BO71361|  T.07i06A 0] 707i088|
& Pelyaon 1 1 1 [3603_045 3603 | TANGERANG 45| 106709069 | 6061761 | 7.071068 0] 7.071068|
7 [Pelygon 1 1 1 [3603_044 3603 | TANGERANG 4] 08707787 | 6052021  TOTI0EE|  7O7i0eE|  7.07106A
& Pelyaon 1 1 1 [3603_012 3603 | TANGERANG 12| 106452986 6047651 7071068  7A071060| 7.071068
9 Pelygon 1 1 1 [3603_011 3603 | TANGERANG 11| 06473232| 6046727 TOTI0EE|  FO7I08E|  7.07106A
10 Polygon 1 1 1 (3603013 3603 | TANGERANG 13| 106492173| 6045442 7071068  7A071068|  7.071068
11 [Palygon 1 1 1 (3603014 3603 | TANGERANG 14] 105.500745| 6042311 TO7I06E|  7O7I0BE|  7.07106A
12 [Polygon 1 1 1[3603_043 3603 | TANGERANG 43) 106711262| B.042666| 7071068 7071060 7.071068
13 [Palygon 1 1 1 [3603_010 3603 | TANGERANG 10] 105455132| 6042136 7071068| 7071068 7.07106a
14 [Palygon 1 1 1 [3603_009 3603 | TANGERANG 9| 106457635 6030963 | 7071088  7.071068)  7.071088|
15 [Palygen 1 1 7 [3603.015 3603 | TANGERENG 15 105509003 609177 | 7071068 7071068 7.071068|

. 16 [Palygon 1 1 1 [3603_008 3603 TANGERANG G| 106446761 | 6036033 7071068 10 7071068 |

i — 17 [Palygen 1 1 1 [3603_042 3603 | TANGERENG 42| 105708758 6.0%0643| 7071068  7071068] 7071068
18 [Palygon 1 1 1 [3603_006 3603 | TANGERANG 6| 106431670] 6034231 | 7071088 0] 7071088 |
19 [Palygen 1 1 1 [3603_007 603 | TANGERANG 7| 105440768 6039613 7071088 0] 7071088 |l

- | ;l_l d
Favorles |
N :’3.. Record 14] 4 " |n|  shows A Selcted | Records (9ot of 51 selected) Options =

11. Combination between Data_CVI with Data_Indikator can we visualization at same

time to see the influential parameters to coastal vulnerability.

Irain

ol Of Toustalrvulnaraaility Tndex



VIII. Instructors

Name
Email
Mobile
Office

Name
Email
Mobile
Office

: Asyari Adisaputra
: duadua_maret@yahoo.co.id
. +6281381597676
: Bogor Agricultural University

: Heron Surbakti
: heronsurbakti@yahoo.com
: +6285267009495

. Sriwijaya University

Traifiiing Wrodute Of Toustabvalndragility Twdex



CIA2009-04-GAOL

MODULE OF TRAINING

SATELLITE ALTIMETRY

INCREASING CAPACITY OF LOCAL SCIENTISTS FOR CLIMATE
CHANGE IMPACT & VULNERABILITY ASSESSMENT ON INDONESIA
ARCHIPELAGO:

TRAINING IN IN-SITU/SATELLITE
SEA LEVEL MEASUREMENT

IPB INTERNATIONAL CONVENCION CENTER, BOGOR, INDONESIA
17-24 MAY 2010

Research Professor Robert R. Leben
Colorado Center for Astrodynamics Research
University of Colorado at Boulder

DEPARTMENT OF MARINE SCIENCE AND TECHNOLOGY
BOGOR AGRICULTURAL UNIVERSITY
2010

Fratiiing Wrodute Of Toustabvalandragility Twdex



CONTENTS

1. Whatis an altimeter and radar altimetry? ...........coooiiiiiiiiiie i 188
2. AIMELEr HISTOMY ...t e e e e 193
3. Altimeters Range COrIreCtIONS ..........cuvuiiriie it e e 196
4. Sea Level Reconstruction Using Tide Gauges and Satellite Altimetry ..... 200
5. Laboratory Work for processing altimeter data using Matlab Software .. 202

Trainiing Wrodute Of Toustabvulndragility Twdex



1. What is an altimeter and radar altimetry?

Altimeter - An instrument that determines height above a reference level, commonly by
measuring the change of atmospheric pressure, or by measuring vertical distance
directly with a radar or laser system.

Radar Altimetry - The measuring of range from an aircraft or satellite to the sea surface
using a short pulse of microwave radiation with known power toward the sea surface.
The pulse interacts with the rough sea surface and part of the incident radiation reflects
back to the altimeter. The techniques for determining the range to the ocean surface
based on the travel time of such a microwave pulse is commonly referred to as altimetry.

Since 1996, global, near-real-time maps of mesoscale anomalies derived from tandem
sampling provided by altimeters aboard the TOPEX/Poseidon and ERS-2 satellites have
been posted on web pages hosted at the Colorado Center for Astrodynamics Research.
The original, near-real-time processing system was based on a quick-look analysis that
referenced the data to a high-resolution gridded mean sea surface available at the time.
Recently, state-of-the-art mean sea surfaces have been derived that are based on a
more complete record of altimeter observations. An updated mesoscale monitoring
system based on a new mean surface is described and shown to provide improved
mesoscale monitoring to the successful system implemented in 1996 (Leben et al.,
2000).

The measurement of sea surface height from space by a satellite borne altimeter is
deceptively simple:

1. Send a microwave pulse to the ocean surface and detect the reflected pulse,
measuring the two-way travel time between sending and receiving the pulse.

2. Calculate the distance of the ocean surface from the satellite, the altimeter range,
by multiplying the one-way travel by the speed of light. The one-way travel time is
equal to 1R the two-way travel time.

3. Adjust range measurement to account for atmospheric, pulse reflection,
instrument and external geophysical corrections to the path length.

4. Determine the ocean height by subtracting the range from the orbit height of the
satellite.

While measuring sea surface elevation from space is conceptually simple, satellite
altimetry is in fact quite complex, requiring nearly 60 algorithms and a variety of external
measurements to accurately determine the sea surface height elevation associated with
dynamic ocean currents.
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Satellite Orbit

Instrument Corrections

* tracker bias

= waveform sampler gain

calibration biases

* antenna gain pattern

* AGC attenuation
Atmospheric Refraction * Doppler shift
Corrections * range acceleration

* dry gases R * oscillator drift
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¢ water vapor

* ionospheric electrons H
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Figure 1. Schematic Summary Corrections
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Figure 2. Sample Altimeter Data Product, Contoured altimeter data overlaid on SST

rafniing Wrodute Oof Toustabvalndragility Twdex



2. Altimeter History

The first space borne microwave altimeter few on Skylab in 1973. This was a proof of
concept study to test instruments for the Seasat mission to be flown later in the decade.
A scatterometer and radiometer were also flown and tested aboard Skylab.
» The altimeter, scatterometer and radiometer shared the same antennae.
» The antennae was gimbaled to look at backscatter and irradiance as a function of
incident angle.
» The ground coverage at nadir was 11.1 km in diameter.

NASA’'s Geodynamics Experimental Ocean Satellte (GEOS-3) carried the first
instrument to yield useful measurements of sea level and its variability with time.
» Primary Mission - Geodesy
» Launched in April 8, 1975
» Near circular orbit, inclination 115°, 843 km altitude of 843, non repeating ground
tracks where successive tracks cross the equator every 101.8 minutes with a
precession of about 26°. Mapped the ocean a 1° by 1° resolution in
approximately one month.
The altimeter operated at 13.9 GHz with a pulse repetition frequency of 100 Hz.
» Precision is estimated to be 50 cm rms.
Operational from 1975 through approximately 1981

Seasat was the first satellite dedicated to the study of the global oceans with microwave
sensors. It carried five sensors: a radar altimeter, a scatterometer system, a synthetic
aperture radar, a visible and infrared radiometer and a scanning multi-channel
microwave radiometer. Despite its short lifespan, this mission and the data collected
served a crucial role in advancing satellite altimetry to a preeminent role in global ocean
circulation monitoring.
» Launched on June 26, 1978 and failed due to a “massive short circuit in the
satellite electrical system” on October 10, 1978.
» Near circular orbit, inclination 108°, period 101 min., and altitude 790 km.
» Orbit pattern - 3-day and 17-day near repeat. Ground track later overflown
during GEOSAT Exact Repeat Mission so that data could be released
unclassified.

The U.S. Navy GEOdetic SATellite carried an altimeter that was capable of measuring
the distance from the satellite to the ocean surface with a relative precision of about 5
cm.

» Primary mission phase, the Geodetic Mission, was dedicated to mapping the
marine geoid at high spatial resolution. Data were originally classified. The data
around Antarctica were declassified in 1990 and the entire data set in June, 1995.
Launched on March 12, 1985.

» Near circular orbit, inclination 108°, period 101 min, and altitude 800 km.

The Exact repeat mission phase began on November 8, 1986 after the satellite
was maneuvered into a 17-day repeat orbit ( actually 17.05 days ) until the
satellite ultimately failed in January 1990.

» Public release of the high resolution Geodetic data allowed the estimation of sea

floor topography using satellite altimetry.

Respectively launched by the European Space Agency (ESA) in 1991 and 1995, the

ERS-1 and ERS-2 satellites for Earth Observation both carried satellite altimeters in
addition to a wide variety of other instruments.

» ERS-1 had multiple mission phases including: Commissioning (3-day repeat), Ice

1 (3-day repeat), Multidisciplinary 1 (35-day repeat), Ice 2 (3-day repeat),
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Geodetic 1 & 2 (168-day repeat with 8 km offset between 1&2), and
Multidisciplinary 2 (35-day repeat). ERS-1 failed on March 10, 2000.

» A tandem mission phase of ERS-1 & 2 was flown in 1995.

» ERS-2 was launched on April 21, 1995 and was immediately placed in the 35-day
repeat orbit used for the multidiciplary phases of the ERS missions.

» ENVISAT, the third satellite in the series, was launched on March 1, 2002 and
placed in the same orbit.

The U.S. Navy’'s GEOSAT Follow-on Mission (GFO) is the follow-on mission to the highly
successful GEOSAT mission. This mission is dedicated to providing operational
oceanographic products to maintain continuous ocean monitoring from the GEOSAT
ERM orbit.
» Launched on February 10, 1998.
» Placed in 17-day repeat orbit flown during GEOSAT ERM mission phase.
» Hardware problems delayed data release until March 2001.
» Decommissioned in December 2008.
A joint NASA/CNES satellite altimeter mission launched on August 10, 1992.
» Carried two altimeters: the dual frequency TOPEX altimeter and the solid-state
Poseidon altimeter, which shared a single antennae on the satellite.
» Highly successful primary and extended missions collected 364 10-day repeat
cycles of data through 8/11/2002.
» TOPEX and Jason-1 flew in the same orbit (with Jason leading by 60 seconds)
for the first 21 repeat cycles of the Jason mission to intercalibrate the satellites.
» Starting on August 15, 2002 T/P was maneuvered into an interleaved orbit for
tandem sampling mission with Jason-1. The interleaved mission phase started
on September 20, 2002.
» Decommissioned in January 2006.

Operational Missions: Near real-time and archival data are available from the following
ongoing missions:

e Jason-1

e Envisat

 OSTM/Jason-2
All of these data are currently being processed and archived at CU/CCAR.
http://argo.colorado.edu/~realtime/welcome/

Jason-1: A joint U.S./French NASA/CNES satellite altimeter mission.
Jason-1 is a T/P “follow-on” and was placed in the T/P 10-day repeat orbit.

» Launched on December 7, 2001.

» Initial 6-month calibration phase, in which Jason-1 was on orbit 60 seconds
behind T/P, was followed by a maneuver of T/P into a “tandem” interleaved 10-
day repeat orbit to increase mesoscale sampling. T/P was placed into
“interleaved” orbit on September 20, 2002.

» After calibration of Jason-2/OSTM, Jason-1 was placed into in the “interleaved”
orbit where it is flying today.

Envisat: This is the European Space Agency (ESA) Environmental Satellite (Envsat) a

follow-on to the ERS-1&2 altimeter missions.

» Launched March 1, 2002.

» Envisat replaced the ERS-2 satellite. Tandem mission plans are not clear, but
CU/CCAR has existing processing capabilities to use data as soon as available,
as was done during the ERS-1&2 tandem missions in 1995-1996.
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» Calibration and validation was completed and the satellite became operational in
January 2003.

» Dr. Leben is a USA Envisat P.l. working on the project titled “Monitoring the Intra-
Americas Sea Through-flow with Satellite Altimetry”. USA P.l.s are not funded by
ESA, but are given full access to the data stream and may disseminate derived
products.

Ocean Surface Topography Mission (OSTM)/Jason-2: A joint U.S./French NASA/CNES
satellite altimeter mission.

» OSTM/Jason-2 is a T/P “follow-on” mission and was placed in the T/P 10-day
repeat orbit.

» Launched on June 20, 2008.

» Initial 6-month calibration phase, in which Jason-2 was in orbit 58 seconds behind
Jason-1, was followed by a maneuver of Jason-1 into the “tandem” interleaved
10-day repeat orbit to increase mesoscale sampling on 14 Feb 2009.

Tabel 1. Ocean Altimeter Mission Summary

Satellite Agency Mission period Measurement | Orbit | Repeat
precision accuracy | period
{cm) {cm) {days)
Skylab NASA May 1973— 100 =1000
February 1974
GEOS-3 NASA 9 April 1975 25 ~500
(Geodetic Earth December 1978
Orbiting Satellite 3)
SEASAT NASA 28 June 1978- 5 ~100 1705
Qctober 1978 (200) 3
Geosat U.S. Navy | 12 March 1985- 4 30-50 ~2307
(Geodetic Satellite) December 1989 (10-20) 17.05
ERS-1 ESA 17 July 1991- 3 8-13 335,168
(Earth Remote May 1996 (<5)
Sensing Satellite 1)
TOPEX/Poseidon NASA/ 10 August 1992- 1.7 2-3 99156
(TOPography CNES January 2006
Experiment)
ERS-2 ESA 21 Apr 1995- 3 7-8 35
(Earth Remote present (< 5)
Sensing Satellite 2)
GFO-1 (Geosat U.S. Navy | 10 February 1998- 10 17.05
Follow-On 1) December 2008 (5)
JASON-1 NASA/ 7 December 2001- 1.5 1 {goal) 99156
(T/P Follow-On ) CNES present
ENVISAT ESA 2 March 2002— 1 (goal) 35
(ENVIronmental present
SATellite)
OSTM/Jason-2 NASA/ 20 June 2008- TBD 1 (goal) 99156
CNES present
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3. Altimeters Range Corrections

Altimeter range corrections can be grouped as follows:

» Atmospheric Refraction Corrections

» Sea-State Bias Corrections

» External Geophysical Corrections

» Instrument Corrections
The presence of dry gases, water vapor and free electrons in the atmosphere reduces
the propagation speed of the radar pulse. These are the so-called atmospheric range
corrections.

» Dry Gases

» Water Vapor

» lonospheric Free Electrons

Atmospheric Range Corrections: Dry Gases

All of these corrections cause a delay in the returned signal and are often referred to as
a path delay, acting to make the range measurement too long.

At microwave frequencies the troposphere is a non-dispersive medium, and the index of
refraction is independent of frequency. For convenience the path delay is broken into a
dry and wet component. The dry component reflects primarily the refractive effects of
oxygen on the path delay.

A simplified expression for the dry troposphere range correction, which takes into
account the variation in gravity with latitude, is given by the formula:

AR_dry = 0.2277*P(1 + 0.0026c0s(2 latitude))

Where P is the sea level pressure in millibars and AR_dry is in cm.

This range correction averages 226 cm with variations of 2 cm. The uncertainty
associated with errors in the pressure fields from numerical weather models is about 1
cm.

Atmospheric Range Corrections: Water Vapor

The atmospheric range correction associated with columnar water vapor is called the wet
troposphere correction and reflects water vapor and cloud liquid water droplet
contributions to atmospheric refraction.

This effect is parameterized by empirical formula: AR_wet= 1.6 L

where L is the integrated columnar liquid water in gm/cm”2 and AR_wet has units of cm.
This range correction averages 10 cm at high latitudes to 24 cm in tropical regions. Time
variations are about 5 cm. The uncertainties is about 1 cm when corrected using a
three-frequency microwave radiomenter.

Figure 2. TMR Water Vapor (g/cm2)
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Microwave Radiometry

Modern altimeter rely on bore-sight radiometers to estimate the AR_wet.

» Algorithms using three frequency ( 18, 21 and 37 GHz) brightness temperature
trained on a large global database of radiosonde profiles to estimate AR _wet
have accuracies of about 1 cm in rain free conditions

» Algorithms based on the two frequencies (23.8 and 36.5 GHz) used in the ERS
radiometers have accuracies of about 2 cm rms.

Atmospheric Range Corrections: lonospheric Free Electrons

Electrons liberated from atoms in the ionosphere by energetic solar radiation interact
with microwaves to slow their propagation. Since the ionosphere is a dispersive
medium, the refraction is a function of the frequency so that the free electron density can
be calculated using the ranges measuremetns at different frequencies.

The ionosphere range correction is calculated from the total electron content unit (TECU)
using the formula: AR iono = 0.22 TECU, where TECU is given in 10*16 electrons per
meter”2 with AR_iono in cm.

Like the wet troposphere correction, accurate measurements of TECU are required for
accurate altimetry given the time and space scales of ionospheric variability

Note: The ability to correct satellite altimeter data for water vapor attenuation requires
coincident measurements from a passive microwave radiometer onboard the satellite
because the columnar water vapor at any particular location varies with time.

This was an important lesson learned from GEOSAT.

Scales of the lonospheric Delay
The ionosphere exhibits spatial and temporal variations that are difficult to reproduce
with numerical models. Observations show:
» Mean values of the ionospheric delay range from 12 cm near the equator to 6 cm
at higher latitudes.
» Variations about the mean are as large as 5 cm near the equator and 2 cm at
higher latitudes.
» Meridional gradients as large as 2 cm per 100 km can occur during mid to late
afternoon at latitudes of 20° to 30°.
» Uncertainty in the measurements are about 1 cm after smoothing the ionospheric
correction at length scales less than 100 km.

Sea State Bias Corrections
The sea state bias is made up of two components
» Electromagnetic (EM) Bias - the difference between mean sea level and the
mean scattering surface.
» Skewness Bias - the difference between the mean scattering surface and the
median scattering surface.
Recall that the returned signal measured by an altimeter is the pulse reflected from the
small wave facets within the antenna footprint that are oriented perpendicular to the
incident wave fronts.
The shape of the returned waveform is thus determined from the distribution of these
scatterers rather than the distribution of the actual sea surface height.
The half power point on the leading edge of the returned wave form corresponds to the
median scattering surface.
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External Geophysical Corrections

»

Geoid height - An accurate geoid is needed to calculate the total dynamic
topography signal that includes both the mean ocean circulation and its
variations. Early geoids have not been accurate enough for this application,
however, by including gravity measurements form GRACE mission have reduced
geoid errors at scales greater than 300 km so that scientifically useful information
can be derived.

Ocean and solid earth tidal height - Both ocean and solid earth tides are
measured by the altimeter and are considered noise on the non-tidal dynamical
signal. Existing models derived from T/P data are accurate to better than 2 cm
rms in the deep ocean.

External Geophysical Corrections (cont.)

4

Atmospheric pressure loading - This is simply the depression of the sea surface
by the atmosphere pressure force on the ocean surface. Spatial and temporal
variations of this force are compensated partially by variations in the surface
elevation. To first order, the ocean response as an ‘“inverse barometer”,
changing height by about one centimeter per milli bar of pressure change.

AIB (cm) =0.995 (P-1013)
where P is the sea level pressure and 1013 is the mean sea level pressure.
In reality, the ocean responds both statically and dynamically depending on the
spatial and temporal scales of the forcing.

Barotropic ocean signals, which are have significant power at periods shorter
than 20 days and are aliased by altimetric sampling, also an important external
geophysical correction being studied. Barotropic ocean models forced with wind
and pressure, however, are not sufficiently accurate reliable corrections for
barotropic variability in routine altimeter data processing.

Instrument Corrections (some)

4

Doppler shift - Doppler shifting of the transmitted chirp affects the range
calculation. This is corrected using the range rate, the rate of change of the
range. Range rate is calculated in ground processing by least squares fitting of
the range data over about 3 seconds of TOPEX data.

Range acceleration - The tracker algorithm is affected by the range acceleration.
The range acceleration is calculated using the least squares employed for the
range rate. Range rates can be as high as 10 meters per second”2 over ocean
trenches.

Oscillator drift - any drift in the frequency of the oscillator direct affects the range
calculated by counting cycles of the on board oscillator. This is calibrated by
timing of telemetry signals at a ground receiving station. The distinction between
frequency and counts per second resulted in an error in the ground based
software for TOPEX causing a significant drift and bias in the altimeter
measurement.

Pointing angle/sea state - the largest source of instrumental error is caused by of
nadir pointing of the altimeter instrument. To varying degrees this affects the
adaptive tracker unit (ATU) estimates of two-way travel time, the significant wave
height and the sigma naught.

Original CCAR Near Real-time Altimeter System

4
4
4

Quick-look processing designed to retain and map mesoscale variability.
Went online in early 1996.
Used NOAA Laboratory for Satellite Altimetry ERS and Geosat Follow-on near
real-time altimeter data products.
» Enhanced NOAA corrections.
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» Delft Institute for Earth-Oriented Space Research orbits.
» Used near real-time TOPEX RGDRs
» Processed by the Naval Oceanographic Office Altimeter Data Fusion
Center.
» JPL Earth Orbiter Systems Group GPS orbit.
» CCAR system was designed so that quick-look products are processed and
posted by 12:00 p.m. MST.

Original CCAR Quick-look mesoscale analysis
» All altimeter data were referenced to an independent gridded mean sea surface.
» The data were treated as non-repeating ground tracks and were
referenced directly to the mean sea surface (non-collinear processing).
» Saved a significant amount of computational effort during near real-time
processing.
» Along track loess filtering was used to remove residual orbit and environmental
correction errors.
» The loess filtering removed a running least squares fit of a tilt and bias
(line) within a sliding window from the along-track data.
» The window width was approximately 15 degrees (or 200 seconds) along
track.
» The detrended data were objectively mapped to a 1/4° grid.
In the Gulf, a model mean or mean dynamic height was added to the anomaly to
estimate the total sea surface height.

Current CCAR Near Real-time Altimeter System
» Updated “collinear” processing and new reference mean sea surface.
» Went online in summer 2003.
» Uses NOAA Laboratory for Satellite Altimetry Geosat Follow-on (GFO) near real-
time altimeter data products.
Uses near real-time Jason-1 and OSTM Jason-2 RGDRs
JPL Earth Orbiter Systems Group GPS orbits and real-time data.
ESA Envisat data were added in the summer of 2004.
Entire system was moved to an Apple Mac G5 in the summer of 2005.
Products posted at 8 am MST or MDT Time (GMT-7 or -6)

v v v v Vv

»
Online Data Access Tools
Gulf of Mexico Interactive Online Data Forms

Gulf of Mexico Near Real-Time Data Viewer

Gulf of Mexico Near Real-Time Geostrophic Velocity Viewer
Gulf of Mexico SST/SSH Overlay

Gulf of Mexico Ocean Color/SSH Overlay

v v v Vv
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Real-Time Mesoscale Altimetry - Apr 4, 2006
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27'N 27N
24°N 24°N
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Figure 3. Example Real time Mesoscale Altimetry
4. Sea Level Reconstruction Using Tide Gauges and Satellite Altimetry

Estimating Rate of Sea Level Rise
* Rates of sea level rise over the past several decades using either fully empirical
or semi-empirical techniques have been published recently.
e Church et al. (2004), Jevrejeva et al. (2006),Church et al.
(2006),Rahmstorf et al. (2007),Grinsted et al. (2009),Merrifield et al.
(2009)
» Each technique uses satellite altimetry data, tide gauge data or some
combination of the two.
» Over the period from 1950 to 2010, estimates of global mean sea level (GMSL)
range from around 1.5 mm/yr to 2.1 mm/yr.
e Such studies often form the basis for projecting GMSL into the future.

Reconstructing Sea Level with CSEOFs
A procedure for reconstructing sea level has been implemented using CSEOFs in place
of the more conventional EOFs.
1. Compute CSEOF loading vectors (LVs) from 16-year satellite altimeter record,
1993-2008, and truncate to 10 LVs to avoid overfitting of the tide gauge data.
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2. High-pass filter tide gauge data using a 3-year window to retain signals well
represented by the CSEOF LVs and to remove tide gauge datum artifacts.

3. Calculate a weighted least-squares fit of the LVs to compute the reconstructed
PCs and time series.

AVISO Sea Level Trends 1993-2008

10

o
Trend (mm/yr)

] 50 100 150 200 250 300 350

Figure 4. AVISO Sea Level Trends 1993-2008

Reconstructed Sea Level Trends 1950-2010

Trend (mmvyr)

Figure 5. Reconstructed Sea Level Trends: 1950-2009
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Observations of Global Mean Sea Level Variations
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6. observation of Global Mean Sea Level Variation

e« The CSEOF reconstructed trend and trend computed from the AVISO altimeter
record show good agreement over the period from 1993 to 2010.

» The GMSL trend computed from the CSEOF reconstruction over the
period from 1950 to 2010 is 2.5 mmlyr, higher than previous estimates
over the same period.

» Caution must be used when interpreting GMSL trends computed from sea level
reconstructions.

e The GMSL obtained from reconstructions depends heavily on the tide
gauge editing and on the selected method of weighting for the
reconstruction procedure.

e lIdeally, regional clustering of tide gauges should be avoided by using
equal area weighting (Merrifield et al. 2009).

» The effects of tide gauge editing and weighting on the results of
reconstructions still needs to be better understood.

Empirical Orthogonal Functions (EOFs)

» The large amounts of data that are usually studied in climate exhibit a complex
mixture of signal and noise. The purpose of statistical analysis is to disentangle
this mixture to find the needle (the signal) in the haystack (the noise).

» The allegory with the needle in the haystack has two sides. First, it is difficult to
find the needle in the haystack. Second, after it has been found, it should be
easily recognizable as a needle simply by looking at it.

» To identify a climatic signal, advanced techniques may be required, but after its
identification, the signal usually may be described by means of simple techniques
such as composites, correlations, etc.”

- Von Storch & Frankinoul (1998)
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» A fundamental characteristic of ocean data is the high dimension of the variables
representing the state of the system at any given time. Often it is advantageous
to perform a subspace decomposition to split the full phase space into two
subspaces, i.e. the signal subspace and the noise subspace.

» One such statistical method is Empirical Orthogonal Functions.

» The roots of this method arose in the early 1900's as objective tests of
intelligence were being developed. Although, later on several other fields
independently developed the statistical techniques.

Computing EOFs with SVD

Basic Algorithm
1. Put the data into a matrix, F, so that each row is a time series of the data at a
point and the columns are variables or spatial data at specific times.
2. Remove the mean from each row so that there is no time mean signal in the data
set.
3. Use SVD to decompose the data into three matrices:
F = U*S*VT
where:
U = the left eigenvectors
VT = the right eigenvectors
S =singular values
In this example:
U = the EOFs (spatial patterns)
S*VT = the EOF time series or Principal Components (PCs).

There is no consistent terminology for EOF and PC analyses. Here are some terms
commonly used.

» EOFs may be called the loading vectors.principal component loading patterns,
principal vectors, or principal loadings.

» The EOF time series may be called eigenvector time series, expansion coefficient
time series, expansion coefficients, time coefficients, time components, principal
component time series, principal component scores, principal component
amplitudes, principal components, or scores.

We will call the EOFs the loading vectors (LVs) and the EOF time series the principal
components (PCs).

Note that switching the association of time and space indices in the data matrix, F, does
not make a difference in the SVD decomposition. The EOFs are now associated with
VT, and the PCs with U*S.

The eigenvalues of the expansion are equal to the square of the singular values. To
compute the percent of variance explained by a given EOF use the following formula:

% variance of component i = Si2 / trace(SST)
or
% variance of all components = diag(S*ST)/ trace(SST)

SST is sometimes referred to as the communalities matrix.
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Figure 6. Global SSH EOFs and PCs - Modes 1 & 2

Non-Stationary Periodic Signals

»

»

The spatial patterns of many geophysical processes change in time at longer
time-scales than their well-defined periods. For example, most annual cycles are
not stationary and change amplitude over time.
In many studies, the signal associated with the annual cycle is removed prior to
analyzing the data.
» The annual cycle is often not of scientific interest and certain types of
analysis can be hindered by the presence of this signal.
» Techniques commonly applied for removing the annual cycle do not
handle the time-dependent spatial patterns well.
» Simply removing the time-invariant annual cycle is often not sufficient.

Cyclostationary EOFs

»

To account for time-varying spatial patterns, Kim et al. (1996) introduced
Cyclostationary EOFs (CSEOFs).
In traditional EOF analysis, space-time data are represented in terms of loading
vectors (LVs) and principal components (PCs).
» LVs represent patterns or spatial variability in the dataset.
» PCs represent the temporal variability of the LVs.
The significant difference between CSEOF and EOF analysis is the time-
dependence of the LVs.
» The temporal evolution of the LVs is constrained to be periodic with a
certain “nested period”.
» For the analysis of the annual cycle, this nested period is equal to one
year.
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Computing CSEOFs

» The method for computing CSEOFs is based on the theory of harmonizable
functions.
» CSEOFs are defined as products of Bloch functions and Fourier functions.
» Several papers by K.-Y. Kim establish the theoretical basis of CSEOFs in addition
to providing methods for efficiently computing CSEOFs.
» Kim et al. (1996);
» Kim and North (1997);
» Kim and Wu (1999);
» Kim and Chung (2001).

CSEOFs are computed from the multi-mission AVISO altimeter dataset spanning the 16-
year record from 1993-2008.
» CSEOF #1 accounts for 35% of the variability in the dataset and reflects the
annual SSH variability.
» CSEOF #2 accounts for 17% of the variability in the dataset, which is associated
with the EI Nino/Southern Oscillation (ENSO) signal.
» In total, just 17 CSEOFs account for 99% of the SSHA variability in the AVISO
dataset.
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Figure 7. CSEOFs
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Figure 8. Indonesia Region Sea Level Trends

Future Studies

» Future studies are planned to use Seasat and Geosat altimeter data to assess
the quantitative accuracy of the reconstructed times series.

» We also plan to exploit the reconstructed fields to improve filtering of residual
Seasat and Geosat orbit and pathlength errors.

» A validated dataset will allow us to study in detail the long-term climate signals
described by the sea level record.

» Please use our reconstructed dataset in your research. We have given you a
preliminary version of the dataset. Check with us for updates and for literature
citation if you intend to publish a paper. leben@-colorado.edu
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5. Laboratory Work for processing altimeter data using Matlab Software

Example Using Datenum to Create AVISO Filenames

% Exanpl e using datenumto create AVI SO fil enanes

cl ear

clc

% Avi so dat aset :

% start date 14-Cct-1992

% end date 22-Feb-2006 use datenumyear, nonth, day)
nuni = datenum(1992, 10, 14)

nun? = dat enum( 2006, 2, 22)

% check

[ datestr(nunl) ' to ' datestr(nunR) ]

% create Aviso date text string e.g. 19921014

n = numl

dat eval datestr(n, 30);

dat eval dat eval (1: 8);

dateval = [ dateval (1:8) ' ' dateval (1:8)]

% now nmake Aviso fil ename

% dat aset info

dataset _nanme = 'dt _ref global nerged nsla h qd ';
dat aset _date_stanp = ' _20080107. mat ' ;

% fil enanme

filenane = [ dataset_nane dateval dataset_date_stanp ]

for n=numil: 7: nunf

dateval = datestr(n, 30);
dat eval = dateval (1:8)
dateval = [ dateval (1:8) ' ' dateval (1:8)]

% filenane
filenane = [ dataset _nane dateval dataset_date_stanp ]
end

% | oop to | oad data and cal cul ate nean
datadir = [ '/Users/I|eben/presentation/data/avisonerged/ gl obal Mat/"'];
for n=numl: 7: numt

dat eval = datestr(n, 30);
dat eval = dateval (1:8)
dateval = [ dateval (1:8) ' ' dateval (1:8)]

% fil enanme
filenane = [ dataset _nane dateval dataset_date_stanp ]
| cad([ datadir filenane]);
mean_ssh = nean(nean(ssh(find(ssh<8.7e+18))))
end
% now | oop over all files and save nean
npts = size([nunl: 7: nun?], 2)
mean_ssh = NaN*ones(npts, 1);
dnum = NaN*ones(npts, 1);
np=0;
for n=nunil: 7: nun?
% for n=numl: 7: nunil

np = np + 1;

dat eval = datestr(n, 30);

dat eval = dateval (1:8);

dateval = [ dateval (1:8) ' ' dateval (1:8)]

% fil enane
filenane = [ dataset _nane dateval dataset date stanp ]
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| cad([ datadir filenane]);
% cal cul ate nean
mean_ssh(np) = nean(nean(ssh(find(ssh<8.7e18))));
% save dat enum
dnum( np) = datenun(n);

end

mean_ssh(1)

%

figure(l)

subplot (3,1, 1)

pl ot (mean_ssh)

subpl ot (3,1, 2)

pl ot (dnum nmean_ssh)

subpl ot (3,1, 3)

pl ot (dnum nean_ssh)

datetick

save avi so_nssh nmean_ssh dnum

%

% %rean_ssh = nean(nean(ssh(find(ssh<8.7e18))))
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Sample Matlab Code to Compute Dates of along Track Data Points

% Sanpl e Matlab code to conpute dates of along track data points

% from OSTMreal tine collinear data sets

%

cl ear

% Note that cycle tinmes are given in seconds past 1/1/2000 00: 00 GV
toolsdir = ['/Users/|eben/presentation/tools/'];

filenane = [ toolsdir 'cycleTimesOSTM txt'];

| oad(fil enane)

% there are 856711 once-per-second points in a 10-day repeat
point = 1;
ncycl es = size(cycl eTi mesCSTM 1) ;
for ncyc=1:ncycles
% cal cul ate how nmany data past y2000 the tine is
ndays = (cycl eTi mesOSTM ncyc, 2) +poi nt - 1)/ 24/ 3600;
cycle = cycl eTi mesOSTM ncyc, 1) ;

[ "Cycle # ,int2str(cycle), ' Point # int2str(point)
dat estr (dat enun{2000, 1, 1) + ndays)]

pause
end
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Sample Matlab Codeto Compute Dates of along Track Data Points

% Sanpl e Matlab code to conpute dates of along track data points

% for OSTM col | i near data sets

%

cl ear

% Note that cycle tinmes are given in seconds past 1/1/2000 00: 00 GV
| oad cycl eTi nesOSTM t xt

% there are 856711 once-per-second points in a 10-day repeat
poi nt = 700000;
ncycl es = size(cycl eTi mesCSTM 1) ;
for ncyc=1:ncycles
% cal cul ate how many days past y2000 the tine is
ndays = (cycl eTi nesOSTM ncyc, 2) +poi nt - 1)/ 24/ 3600;
cycle = cycl eTi mesCSTM ncyc, 1) ;

[ "Cycle # ,int2str(cycle), ' Point # int2str(point)
dat estr (dat enun{ 2000, 1, 1) + ndays)]

pause
end
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Read and Plot Colinear OSTM Data

% read and plot colinear OSTM dat a

cl ear

clc

% ndow ver si on

%datadir = [ 'D:\presentation\data\ OSTM colinear\' ];
datadir = [ '/Users/|eben/presentation/data/ OSTM colinear/' ];
filename = [ datadir 'c034.col" ]°

fid = fopen(filenane, 'r")

ssha = fread(fid, 'int32");

% NaN fl agged data

iflag = 2731-1;

ssha(find(ssha==ifl ag))=NaN

figure(l)

clf

pl ot (ssha)

% read OSTM ground track lat lon file - topex_|atlon. mat
gtdir = [ '/Users/|eben/presentation/groundtracks/' ];
filenane = [ gtdir 'topex latlon. mat' ];

| oad(fil enane);

figure(2)

clf

% pl ot alongtrack data in cm

ssha = (ssha - 205)/10

ssha(ssha>30) =30;

ssha(ssha<-30) =-30

pl otcol (I on, | at, ssha); col orbar

% mesh(x,y, z,c,' LineStyle',['none'],"' Marker','o',' MarkerSize',[2]);
% mesh(x,y, z,c,"'LineWdth',[3]);
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Plot Using Pcolor

datadir = ['/Users/| eben/presentation/datal/avi sonerged/tioNat/" ]

% pl ot using pcol or

figure(1)

clf

subpl ot (3,1, 1)

load ( [ datadir

"dt _ref _global _nerged nsla_h _gd 19980107 19980107 _20080107.mat'] )
% flag = ssh(1, 1)

iflag = 1.8e+19;

ssh(find(ssh>iflag)) = NaN

pcol or (l on, |l at, ssh); shading flat; col orbar

% over | ay coastline

hol d on

% | oad and plot coastline

toolsdir = ['/Users/|eben/presentation/tools/'];
filenane = [ toolsdir 'global coastline.nmat'];
| oad (fil enane)

pl ot (coastline(:,1),coastline(:,2),'r")

hol d on

%xis([ 0 180 -60 60])

id lat=find(lat==-10);

subpl ot (3,1, 2)

plot(lon,ssh(id lat,:))
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Plot Bathymetry

% cl ear wor kspace

cl ear

clc

% | oad and pl ot bathynetry

% D: \ present ation\tool s\

toolsdir = ['/Users/|eben/presentation/tools/'];
%toolsdir = ['D:\presentation\tools\'];
filename = [ toolsdir 'bath.25 xyz'];
data = | oad(fil enane);

| on data(:,1);

| at data(:, 2);

bath = data(:, 3);

ni = 1441;

nj = 489;

bath = flipud(reshape(bath,ni,nj)');

lon = flipud(reshape(lon,ni,nj)");
lon=lon(1,:);

lat = flipud(reshape(lat,ni,nj)');

lat=lat(:,1);
figure(1)
clf

pcol or (1 on, | at, bat h) ; shadi ng fl at; col orbar
save bath_1 4deg lon lat bath
title(' Ocean Depth - Batynetry')
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PLOTCOL

function handle = plotcol (x,y,z,c,linestyle);

% PLOTCOL generates a line plot that uses the col or map.
%

% PLOTCOL( X, Y, Z, C, LI NESTYLE) plots a colored paranetric
% |ine based on X, Y, Z, and Cusing the line style

% LI NESTYLE. The col or scaling is deternined by the

% val ues of C or by the current setting of CAXIS. The
% scal ed col or values are used as indices into the

% current COLORVAP.

%

% Any conbi nation of inputs can be used. If Cis not

% given, it is assigned to Z, Y, or X, depending on the
% input. Belowis a table which describes this:

%

% G VEN VALUE OF C

%X Y, ZZ

%X Y'Y

% X X

%

% SEE ALSO nesh

if nargin == 0;error('Requires at |east one input');end

% Det er mi ne which inputs were given:
if nargin == 1; % 2-D plot, X given.

% Make all inputs into row vectors
X = x(:)";

[mn] = size(x);

y =[x x];

x = [21:n;1:n];

z = zeros(2,n);

cC=y;

elseif nargin == 2; %2-D plot, X and Y, C
%or LINESTYLE are given
=x(:)";

X
[mn] = size(x);
z = zeros(2,n);

if isstr(y) % X and LI NESTYLE gi ven.
y = [xix];
X [1:n,1:n];

else % X and Y given.
y(:)'s
[y;yl;

y
y
end

c =Y,

el seif nargin == 3; %X, Y, and Z, or
% .| NESTYLE gi ven.
X = x(:)";
y =vy()";
[mn] = size(x);
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X
y

[ x;x];
[y;vl;

if ~isstr(z) %X, Y, and Z given
z z(:)";
z [z; z];
c Z;

else % X, Y, and LI NESTYLE

% gi ven

linestyle = z;

z = zeros(2,n);

cC=y;
end

el seif nargin == 4 % X, Y, and Z, C, or
% LI NESTYLE gi ven.

X =x(:)";
y =y()";
[mn] = size(x);
X = [x;X];
y = [yiyl;

if isstr(c) %2-Dplot with X Y,
% C, and LI NESTYLE
linestyle = c;
Z,
zeros(2,n);

else %3-D plot with X, Y,
% Z, and C or LINESTYLE

z =z(:)";
c =c(:)";
z = [z;z];
c =[c;c];
end
el seif nargin == 5 % Everything given.
X = x(:)";
y = y()"s
z =z(:)';
c =c(:)";
[mn] = size(x);
X = [x;x];
y = [y:vyl;
z = [z;z];
c =[c;cl;
end

h = mesh(x,y,z,c, ' LineStyle',['none'], Marker',"'o',' MarkerSize',[2]);

% h = nesh(x,y,z,c,'LineWdth ,[3]);
if all(z == 0), viem(2), end

i f nargout ==
handl e = h;
end

vi ewm 2);
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Sample Filename L oop Over Recon Dataset

% sanpl e fil ename | oop over recon dataset
clear;clc
% | oop to | oad data and cal cul ate nean
datadir = [ '/Users/|eben/presentation/datal/ ReconSealLevel/'];
n=20
for iyear = 1951: 2008
% or iyear = 1951:1951
for iweek=1:52
n=n+1
year(n) = iyear + (iweek-1)/52
if iweek < 10
yr_week = [int2str(iyear) 'wk0' int2str(iweek)]
el se
yr_week = [int2str(iyear) 'wk' int2str(iweek)]
end
% filenane
filename = [ 'reconsl' yr_week '.mat'];
| oad([ datadir filenamne]);
mean_ssh(n) = nean(nean(reconsl (~i snan(reconsl))));
end
end
figure(l);clf
subpl ot (3, 1, 1); pl ot (year, mean_ssh)
subpl ot (3,1, 2); pl ot (year, nean_ssh); axi s([ 1973 1974 -5 5])
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Make Movie

% make novi e of year 1973
clear;clc
% usi ng reconstructed sea | evel novie
datadir = [ '/Users/|eben/presentation/datal/ ReconSealLevel/'];
figure(l);clf
n=0
for iyear = 1951: 1960
for iweek=1:4:52
n=n+1
year(n) = iyear + (iweek-1)/52;
if iweek < 10
yr_week = [int2str(iyear) 'wk0' int2str(iweek)]
el se
yr_week = [int2str(iyear) 'wk' int2str(iweek)]
end
% filenane
filename = [ 'reconsl' yr_week '.mat'];
| oad([ datadir filenamne]);
pcol or(lon,lat,reconsl);shading flat; colorbar; caxis([-30 30])
text(116,-22,["' Year: ' int2str(iyear)])
text(116,-24,[' Week #' int2str(iweek)])
title(['\bf CCAR Reconstructed Sea Level'])
M n) = getfrane;
end
end
novi e2avi (M ' CCAR_RSL_Mbvi e')
%ovi e(M
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Circle

function H=circle(center, radi us, NOP, styl e)

B I T
% H=Cl RCLE( CENTER, RADI US, NOP, STYLE)

% This routine draws a circle with center defined as

% a vector CENTER, radius as a scaler RADIS. NOP is

% t he nunber of points on the circle. As to STYLE

%use it the same way as you use the rountine PLOT.

% Si nce the handl e of the object is returned, you

% use routine SET to get the best result.

%

% Usage Exanpl es,

%

% circle([1,3],3,1000,"':")
% circle([2,4],2,1000,'--"
%

if (nargin <3),

error (' Please see help for | NPUT DATA. ');

el sei f (‘nargi n==3)
style="b-";

end;

THETA=Il i nspace(0, 2*pi , NOP) ;

RHO=ones( 1, NOP) *r adi us;

[ X, Y] = pol 2cart (THETA, RHO) ;

X=X+center (1);

Y=Y+cent er (2);

H=plot (X Y, ' color',style);

axi s square

CycleSTR

function [ cycstr ] = cycle_str( cycle )
%UCYCLE_STR Adds zero pad to cycle string

i f(cycle < 10)

cycstr = [ '00" nunstr(cycle) ];
el seif(cycle < 100)

cycstr = [ "0 nungstr(cycle) 1;
el se

cycstr = [ int2str(cycle) ];
end
end
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GetPassT hroughROI

function [passStart passEnd passNuni = ...
get PassThroughRO ( reflLon, reflLat, RO cen, ROTrad,
ti meSt epSanpl e, passPer Cycl e,

plotit )
% [ passStart passEnd passNun] =
% get PassThroughRO ( reflLon, reflLat, RO cen, ROTad,
% ti neSt epSanpl e, passPer Cycl e,
% plotit )

%
% Function to find passes that go through a cicular region of interest
%

% | nput s:

% reflLon = longitude of reference track (nust be for a full cycle)
% reflat = lattitude of reference track (nust be for a full cycle)
% RO cen = point of interest [lon |at]

% ROrad = radius around point of interest to include

% tineStepSanple = tinme step per sanple

% passPerCycl e = nunber of passes per cycle
% plotit = plot the result [1] or not [O0]
%

% Qut put s:

% passStart
% passEnd

array of start tines of the passes that enter the RO
array of end tinmes of the passes that enter/leave the

RO
% passNum = array of pass nunbers that enter the RO
if( nargin ~= 7 || nargout ~= 3 )

di sp( 'Incorrect Usage:' )
disp( ['[passStart passkEnd passNun] ="' ...
' get PassThroughRO ( reflLon, reflLat, RO cen, ROTad,
"tinmeStepSanpl e, passPerCycle, '
"plotit'] )
error( ' See above' )
end

sampl ePerCycle = I ength( reflon );
ref Time = [1: 1: sanpl ePer Cycl e] *ti neSt epSanpl e;
secondsPer Pass = ref Tine(end) / passPerCycl e;

idx = find( (refLon-ROcen(1)).”2 + (reflLat-ROcen(2)).72 ...
<= RO rad"2 );

goodTi e
goodTi neDi ff
goodTi neDi f f Bk

ref Ti me(i dx);
di ff (goodTi ne) ;
find( goodTinmeDiff > tinmeStepSanple );

if( ~isempty( idx ) )
numPasses = | engt h(goodTi meDi ff Bk) + 1;
el se
nunPasses
end

0;
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goodTi neDi ffBk = [0 goodTi neDi f f Bk | engt h(goodTi ne)];

passStart
passEnd
passNum

I
—_———
e

if( plotit ~=0)

figld = figure;

plot( reflLon, reflLat, '.' )

hol d on

circle( ROcen, ROrad, 1000, 'r' );
end

i f( nunPasses < 1)
disp( 'Did not find any passes going through the area of interest'
el se

for ii=1:nunPasses
passStart(ii) = goodTi me(goodTi meDi ffBk(ii)+1);
passEnd(ii) = goodTi ne(goodTi neDi ff Bk(ii+1));
passNum(ii) = floor( passStart(ii) / secondsPerPass ) + 1;

if( plotit ~=0)
pl ot ( reflLon(passStart(ii):passEnd(ii)), .
ref Lat (passStart (ii):passEnd(ii)), 'g.');
end
end
end

end
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Plot Tide Guage

clear al

% I nclude tide guages that have data past this year

year = 2005;

% tide gauge data file

gaugeFile = '../data/ Ti deGauge/i ndonesi atg _edit. mt";

% Search radius (deg) around tide gauges. This will find reference
ground

% tracks that pass within this distance fromeach TG

TG ad = 2;

% Load the reference ground track fromascii (0) or mat file (1)
ascii Orvat = 1;

% Load the reference ground track (deg)

if( asciiOMat == 0 )
ref Track = '../groundtracks/topex_|atlon.ascii'
tenp = load( refTrack );

refLon = tenp(:,1);
refLat = tenp(:, 2);
el se
ref Track = '../groundtracks/topex_|atlon. mat";

tenp = load( refTrack );
refLon tenp. | on;
ref Lat tenp. |l at;

end

% Time step per sanple of the ref. ground track data
ti neStepSanple = 1;

% nunber of passes per cycle
passPer Cycl e = 254;

% Coastline file

coastFile = 'global coastline.nat';

| oad( coastFile )

idx = find( coastline(:,1) <0 );
coastline(idx,1l) = coastline(idx,1l)+360;

% Load the tide gauges and find which ones have data past the given year
gaugeData = | oad( gaugeFile );

idx = find( gaugeData.tine > year );
tenp = ~isnan( gaugeData.sltg(idx,:) );
count = 1,

for ii=1:1ength(gaugeData.l at)
if( ~isenmpty( find(tenmp(:,ii) ==1) ) )
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goodTGDat a(count) = ii;
count = count + 1;
end
end

% Pl ot the TG data
figure
pl ot ( gaugeData.tinme(idx), gaugeData.sltg(idx,goodTGData) )

% Pl ot the TG |ocations on the earth
rTHI’keI’LISt :{nxn 'y okt |S| |d| |V| ALY ' <! |>|};

i f( length(goodTGData) < 8 )
nunCol ors = 8;

el se
nuntCol ors = goodTGData + 1;

end

colorList = hsv( nunColors );
plotCnt = 1;

plotH = [];

plotM = {};

figld = figure;

plotH(plotCnt) = plot( coastline(:,1), coastline(:,2),
"k.', '"markersize', 4);

plotMplotCnt} = 'Coastline';

plotCnt = plotCnt + 1;

hol d on

grid on

for ii=1:1ength(goodTCGDat a)
mar ker = markerList{ nod( plotCnt-2, length(markerlList) ) + 1 };

pl ot H pl ot Cnt) = plot( gaugeData.l on(goodTGData(ii)),
gaugeDat a. | at (goodTGDat a(ii)), .
[marker], 'color', colorList(plotCnt-1,:));
plotMplotCnt} = ['"TG IDX " nunRstr(goodTGata(ii))];
plotCnt = plotCnt + 1;
end

% Find ref. ground tracks that pass near the TG

t ot al PassSt art
t ot al PassEnd
t ot al PassNum

I
—_————
e

for ii=1:1ength(goodTCDat a)

RO cen = [gaugeData.l on(goodTGData(ii))
gaugeDat a. | at (goodTGData(ii))];

[ passStart passEnd passNuni = ...
get PassThroughRO ( reflLon, reflLat, ROcen, TG ad,
ti meSt epSanpl e, passPer Cycl e,
0);
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t ot al PassSt art
t ot al PassEnd
t ot al PassNum

[total PassStart passStart];
[total PassEnd passEnd];
[total PassNum passNuni ;

circle( ROcen, TGad, 1000, ...
colorList(plotCnt+ii-2-1ength(goodTGData),:) );

end

if( length(total PassNum < 8 )

numCol ors2 = 8;
el se

nuntCol ors2 = | engt h(total PassNun) + 1;
end

colorList2 = hsv( nunCol ors2 );

for jj=1:1ength(total PassNum
plotH(plotCnt) = ...
plot( reflLon( total PassStart(jj):total Passend(jj) ),
refLat( total PassStart(jj):total PasseEnd(jj) ),
"color', colorList2(jj,:) );
plotMplotCnt} = ['Pass ' nunRstr(total PassNunm(jj)) 1;
plotCnt = plotCnt + 1;
end

figure( figld)

| egend( plotH, plotM)
axi s nor mal

axis( [90 120 -15 15] )

Trafiing Wrodute Of Toustabvulndragility Twdex



Plot Track

clear all
%l ose all

% Load the reference ground track fromascii (0) or mat file (1)
ascii OrMat = 1;

% Start and stop tines (assunmes the cycle start tine is 0)
tineStart 375000;
ti meSt op 395000;

% Seconds per cycle
cycl eTime = 856710;

% Start and end cycles to plot
cycleStart 50;
cycl eEnd 60;

% File with the approximate start cycle tines (in tinme since 1/1/2000)
cycleTimes = 'cycl eTi nesOSTM t xt " ;

% Data | ocation
rawbDat aFol der = '../data/ OGSTM raw ' ;

% Coastline file
coastFile = 'global coastline.nat';

% Mar ker size for the plotted data
mar ker si ze = 4;

% Load the reference ground track (deg)

if( asciiOMat == 0 )
ref Track = '../groundtracks/topex_latlon.ascii';
tenp = load( refTrack );

refLon = tenp(:,1);
refLat = tenp(:, 2);
el se
refTrack = '../groundtracks/topex_|latlon.nat';
tenp oad( refTrack );

end
clear tenp

%Build the refernce track time (note the ref. track is 1Hz)
ref Time = 0:1:cycl eTi ne;

% Trimthe refernce track to be within the start and end cycle tines

timeldx = find( refTine >= tineStart & refTime <= tinmeStop );
refTime = ref Ti ne(tinel dx);
refLon = reflLon(tineldx);
refLat = reflat(tineldx);
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% Load the start cycle tines
cycleTime = | oad( cycleTines );

% Generate sone color map stuff. Renove blue fromthe nix b/c the
reference
% groundtrack is plotted in blue
if( cycleEnd - cycleStart < 8)
numCol ors = 8;
el se
nunCol ors = cycleEnd - cycleStart + 1
end

tenmp = hsv( nunColors + 1);

col orCount = 1;
for count=1:size(tenp, 1);

i f( ~isequal ( temp(count,:), [0 0 1] ) )
colorList( colorCount, : ) = tenmp(count,:);
col or Count = col or Count + 1;

end

end

mar kerList = {'x" "+ ‘'*" ‘'s'" ‘'d" ‘'y' A< S

% | oad the coastline data

| oad( coastFile )

idx = find( coastline(:,1) <0 );
coastline(idx,1l) = coastline(idx,1l)+360;

% Pl ot the crude world map and reference track

figld = figure

plotH(plotCnt) = plot( coastline(:,1), coastline(:,?2),
"k.', '"markersize', 3);

plotMplotCnt} = 'Coastline';

plotCnt = plotCnt + 1;

hol d on

grid on

plotH(plotCnt) = plot( reflLon, reflLat, '"b--0', 'markersize', markersize
)

plotMplotCnt} = 'Ref Track';

plotCnt = plotCnt + 1;

x|l abel (' Longi tude (deg)' )
yl abel ( ' Latitude (deg)' )

for cycle=cycleStart:cycl eEnd
% format the cycle string
cycleString = ['c¢' cycle_str(cycle)];

rawConbi nedFi | eName = [ rawDat aFol der cycleString '.bin'];
% Get the data for this cycle (note it is little-endian format)

rawFi |l e = fopen(rawConbi nedFil eNane, 'r', "I" );
data = fread( rawFile, inf, "int32" )
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end

fclose( rawFile );

% Note the tine stanp of the data is seconds past 1/1/1985

data = reshape( data, 4, length(data)/4 );
tinme = data(1,:)

lat = data(2,:) / 1e6; %convert nDeg -> deg
lon = data(3,:) / 1le6; %convert nDeg -> deg
ssha = data(4,:) / 10; % convert nmm-> cm

% Find the approx start time of this cycle in tine since 1/1/2000
% and convert it to tine since 1/1/1985
idx = find( cycleTine(:,1) == cycle );

cycleStartTine = cycl eTi me(idx,2) + 473299200;

% Convert the tinme data to tine past the start of the cycle
time = time - cycleStartTine;

tineldx = find( time >> tineStart & tine <= tineStop );

lat = lat( tinmeldx );
lon = lon( tinmeldx );
ssha = ssha( tineldx );

mar ker = markerList{ nmod( plotCnt-2, length(markerList) ) + 1 };

figure( figld)
plotH(plotCnt) = plot( lon, lat, [marker],
"mar kersi ze', markersize, ..
"color', colorList(plotCnt-2,:) );
plotMplotCnt} = ['Cycle ' nunstr(cycle)];
plotCnt = plotCnt + 1

figure( figld)
| egend( plotH, plotM)

% save the figure tenporarily so we can | oad another copy
saveas( figld, "tenp.fig );

open( 'tenp.fig" )

axis( [89.6549 89.7651 0. 6643 0.980] )
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Ground Tracks

(Get Latitude Longitude)

clear al

tol = eps;

sat 'nvs';

%id = fopen( [sat '.latlon'], 'r', "b" );
%data = fread(fid, inf, "int32");
% cl ose(fid);

%lata = reshape( data, 2, length(data)/2 );

%on = data(2,:)' / le6;
%at = data(l,:)' / le6;
R e e

fid = fopen( [sat ".lon"], '"r', '"b" );
lon2 = fread(fid, inf, "int32");
fclose(fid);

fid = fopen( [sat ".lat'], 'r', "b" );
lat2 = fread(fid, inf, "int32");

fclose(fid);

lon2 = lon2 / 1le6;

lat2 = lat2 / 1e6

lon = | on2;

lat = lat?2;

if( ~isenmpty( find( lat ~=1lat2, 1) ) )
disp( 'Lats diff' )

end

if( ~isempty( find( lon ~=1on2, 1) ) )
disp( 'Lons diff"' )

end

% Wite out to asci

data = [lon lat];
fid = fopen( [sat ' latlon.ascii'], "w' );

fprintf( fid, "%8e %8e\n, data );
fclose(fid);

% Wite out to mat
save( [sat ' latlon.mat"], 'lat', "lon'", '"-v7.3 )
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origLat = lat;

origLon = |on;

load( [sat ' latlon.mat'] )

if( ~isempty( find( origLat ~=1lat, 1) ) )
di sp( ' MAT Lats diff' )

end

if( ~isempty( find( origbon ~=1lon, 1) ) )
di sp( ' MAT Lons diff"' )

end

data = load( [sat '_latlon.ascii'] );

lon2 = data(:,1);

lat2 = data(:,2);

if( ~isempty( find( abs( origLat - lat2 ) >tol, 1) ) )
disp( "ASCI| Lats diff' )
end

if( ~isempty( find( abs( origLon - lon2 ) >tol, 1) ) )
disp( '"ASCI I Lons diff' )
end

figure

pl ot (origLon,origLat,'.")
hol d on
plot(lon,lat,'ro")
plot(lon2, lat2, 'g+')

return
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EOF Analysis

clear; clc

| oad seal evel dat a

% nsert data - should be a lat x lon x tinme matrix
data = sl data;

errval = 998;

%pDat a Processing

I =1];

J =11

timedim= 76;

data2 = zeros(64000,tinedim;
obvmat = zeros(64000,ti medi m;
k = 1;

for i = 1:360
for j = 1:180
datawin = data(i,j,:);
m = find((datawin) ~= errval);

if length(m > tinedin?2
L=1[1;i];

J=1[3il;
d = reshape(datawin,tinedim1);
obvmat (k,:) = d;
k = k+1;
end

end
end

m = find(obvmat (:,1) == 0);
obvmat = obvmat (1:m(2)-1,:);

x = 1:tinmedim

dat a3 = zeros(size(obvmat,1),tinmedinm;
for i = 1:size(obvmat, 1)

c2 = obvmat (i, :);

m. = find(c2 == errval);

m2 = find(c2 ~= errval);

c2(ml) = interpl(x(nR),c2(nm),x(ml),"linear', extrap');
data3(i,:) = cz2;
end

% Cent er Data

H = eye(size(x',1)) -

(1/ (size(x',1))*(ones(size(x',1),1))*(ones(size(x',1),1))");
HQ = H*data3';

[US V] = svd(HQ 'econ');

V1 = VS

for i = 1:size(V,2)

Vmean(i) = nanmean(V1(:,i));
end

%-orm tenporal EOFs with physical units
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for j = 1:size(V)
Udata(:,j) = U(:,j)*Vnean(j);
end

Vmap = zero0s(360, 180);

%Reconstruct nmap, n corresponds to EOF #
n =1,

for i = 1:size(obvmat, 1)
Vmap(l(i),Jd(i)) = V1(i,n)/ mean(Vnean(n));
end

m = find(Vmap == 0);
Vmap(nm = NaN,

pcol or (lon, Il at, Vmap')
title(' EOF #1')
col or bar

shading interp

o%Percent variance in each node
Sperc = 100*di ag(S). 2/ sun(diag(S)."2);
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Indian Oocean Dipole

1. calclODipole
clear all

% cal cul ate the indian ocean dipole node index. DM is the nean of the
% ssh in RO1 mnus the nean of the ssh in RO 2.

% Box 1, deg E and N
RO1 =[50 70 -10 10];
RO 2 =[90 110 -10 0];

%bathyrretry file and depth to trim
bat hFi | e ./../tools/bath.5.grd";
bat hDept h 500 % nmeters

% Fl agged val ue and conpari son tol erance
fl agged doubl e( intmax('uint64') );
t ol erance 1;

% | oad the bath data and generate to sets covering the regions of
i nterest
fid = netcdf.open( bathFile, 'noclobber' );

bat hLon = netcdf.getVar( fid, 0 );

bat hLat = netcdf.getVar( fid, 1);

bat hDat a = doubl e(netcdf.getVvar( fid, 2 ));

bat hDat a( bathData < bathDepth ) = NaN;

bat hDat a( bat hData >= bat hDepth ) = 1;

% Regi on 1

i dxLon = find( bathLon >= RO 1(1) & bathLon <= RO 1(2) );
i dxLat = find( bathLat >= RO 1(3) & bathLat <= RO 1(4) );
bat hLonl = bathLon( idxLon );

bat hLat1 = bathlLat( idxLat );

bat hDat al = bat hData( idxLon, idxLat )';

% Regi on 2

i dxLon = find( bathLon >= RO 2(1) & bathLon <= RO 2(2) );
i dxLat = find( bathLat >= RO 2(3) & bathLat <= RO 2(4) );

bat hLon2 = bathLon( idxLon );

bat hLat2 = bathLat( idxLat );

bat hDat a2 = bat hDat a( idxLon, idxLat )’
)7
n=0

fileList = dir( pwd );

for fileCount=1:1ength(fileList)
% Find only files with .nc extension
if( fileList(fileCount).isdir ~= 1
&& ~isenpty( strfind( f|IeL|st(f|IeCount) nane, '.mat' )) )
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clear lat |on recons
| oad( fileList( fileCount ).nane );

% Get box 1
idxLon = find( lon >= RO 1(1) & lon <= RO1(2) );
idxLat = find( lat >= RO 1(3) & lat <= RO 1(4) );

riLon = lon( idxLon );

riLat = lat( idxLat );

riSsh = reconsl ( idxLat, idxLon );
riSsh = r1Ssh .* bathDat al;

% CGet box 2

i dxLon = find( lon >= RO2(1) & lon <= RO 2
idxLat = find( lat >= RO2(3) & lat RO

r2Lon = lon( idxLon );
r2Lat = lat( idxLat );
r2Ssh = reconsl ( idxLat, idxLon );
r2Ssh = r2Ssh .* bat hDat a2;
if( 0)
figure

pcol or( rlLon, rlLat, r1Ssh )
shadi ng fl at
col or bar
hol d on
pcol or ( r2Lon, r2Lat, r2Ssh )
shading fl at
axis( [40 110 -15 15] )
end

% Find the average ssh in each box after renoving flagged and

NaN
% dat a
if( ~isempty( find( abs( r1Ssh - flagged ) < tolerance, 1) ) ||
~i senpty( find( abs( r2Ssh - flagged ) < tolerance, 1) ) )
disp( * ')
di sp( ' Flagged data in:"' )
disp( fileList( fileCount ).nane )
end
riSsh = reshape( ri1Ssh, size(r1Ssh, 1)*size(r1Ssh,2), 1 );
riSsh = r1Ssh( abs( r1Ssh - flagged ) > tol erance );
riSsh = r1Ssh( isnan( r1Ssh ) ~=1);
rivMean = nmean(r1Ssh);
r2Ssh = reshape( r2Ssh, size(r2Ssh, 1)*size(r2Ssh,2), 1 );
r2Ssh = r2Ssh( abs( r2Ssh - flagged ) > tol erance );
r2Ssh = r2Ssh( isnan( r2Ssh ) ~=1);
r2Mean = mean(r2Ssh);
DM = r1Mean-r2Mean
n=n+1
dmi(n) = DM;
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year (n) = 1950+(n +27-1)/52;

disp( * ")
disp( fileList( fileCount ).nane )
disp( ['RL:R2: DM "' nunRstr(riMean) ' : ' nunRstr(r2Mean)
b nungstr(DM )] )
% save( fileList( fileCount ).nane, 'lat', 'lon', 'reconsl',
DM )
end
end

save | OD dm vyear
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2.Plot 10D

cl ear

| oad | CD

figure(l)

clf

subplot(3,1,1)

pl ot (year,dni,' LineWdth',[2])
title('\bf Raw dipole region differences')
% now renove climatol ogi cal nean
% trimpoints before 1951

id = find(year==1951);

start = id(end)

id = find(year==2009);

stop = id(1)

year= year(start:stop-1);

dm = dmi(start:stop-1);

dmi reshape(dm , 52, 58);

dm clim= nean(dni');
subpl ot (3,1, 2)

plot(dm _clim'LineWdth ,[2])
axis tight

title('\bf Wekly dinmatol ogi cal Val ues (1951-2008)")

% renove clinmatol ogi cal values from dm
for i=1:58
for iweek=1:52
dm (iweek,i) = dm (iweek,i)-dm _clin(iweek);
end
end
subpl ot (3,1, 3)
dm = reshape(dm ,b 58*52,1);
pl ot (year,dm ,' LineWdth' ,[2])
title('\bf Dipole Mde Index (DM)")
orient 'landscape
print -depsc2 bobol
figure(2)
subpl ot (2,1, 1)
dm = reshape(dm , 58*52,1);
pl ot (year,dnmi,' LineWdth',[2])
grid on
title('\bf Dipole Mde Index (DM)")
print -depsc2 bobo2
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