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The important of Land Administration System,

The objective of Land Management is the use of land 
resources to support all of the people demand now and the 
future, in sustainable use without environmental degradation, 
and gives the maximum benefit economically.

Coordinated land resource management requires the 
simultaneous consideration of physical and socioeconomic 
interrelationships and impacts. It is necessary to integrates 
large amount of spatial information and knowledge from 
several disciplines. To be useful, the information and 
knowledge must be made available to decision makers in a 
rational framework.
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INDONESIA LAND ADMINISTRATION SYSTEM
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Registration map is a map which depict 
all the parcels of land to be registered 
on the official land book. 

Surat Ukur (letter of survey) is a 
document which depict all physical data 
about a parcel of land in form of map 
and its detail description.

Buku Tanah (land book) is a document 
which depict all physical data dan 
yuridical information related to the 
ownership titles..
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LAND ADMINISTRATION

 Land Administration is a activities and 
process to handle the records of lands 
and also to manage information of 
ownership title related to the land 
properties. Land Management 
Sustainable Development.

 Is a standard concentual model for 
land administration domain which 
administratively related to R-R-R 
Spatial Unit, Surveying dan Spatial 
Representation.

LAND ADMINISTRATION DOMAIN MODEL (LADM)
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FACT
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The dynamic of Land Administration Data

(Spilt, Joint, Updating, Reconstruction)

The important of Textual and Spatial History 
Record of Land Administration Data

PROBLEM & OBJECTIVE
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Problem:
 Indonesian National Land Administration System 

(SIMTANAS) records the textual history without 
the spatial history.

Objective:
 Build the Indonesian National Land Administration 

System (SIMTANAS) that records the textual 
history with the spatial history
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INCREASING DEMAND OF LANDS

Urbanisation, population increases, 
transmigration, etc  will need and 
increasing demand of the lands for 
housing.

The development and the economic 
activities become the fundamental issues 
of increasing demands lands.
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Bengawan Solo River Flood Alert Level 2
Posted on Dec 05, 2010 
In the series of natural disaster that for some reason keep plaguing Indonesia now the famous Bengawan Solo River also 
has its status upgraded to alert 2. The river which flows through Central and Eastern Java, Indonesia is that island’s longest 
river approximately 600 km in length
The river has its source at the volcano of Mount Lawu, in the border of Central Java and East Java
Bengawan Solo river by Google Image
The river began to threaten its downstream areas of East Java such as Bojonegoro, and surrounding areas due to 
continuous rainfall in the area, with water levels reaching 14.02 meters on Sunday (05/12/2010) at 08.00 am West Indonesia 
Time.
“The heavy rain that occurred in the southern region has already resulted in a number of villages in the Dander district hit by 
flash floods,” said Sutardjo, Head of the Regional Disaster Preparedness Agency (BPBD) Bojonegoro Regency on Sunday.
The area which includes Sembung, Tapelan, and Bangilan Village in Dander District was hit by flash floods as high as 0.50 
meters. In addition, the floods also soak hundreds of hectares of rice crops in the local area which are about to be harvested 
which could result in a food shortage for the area. The water level in the affected region gradually receded not long afterward.
It remains to be seen however whether the crops are damaged due to the couple of hours of floods.
“Fortunately there were no fatalities,” said Sutardjo.
Meanwhile, water levels Bengawan Solo river, since Saturday (04/12/2010), continued to crept up to the level of increase 
between 4 cm and 6 cm every hour.
Sutardjo says that they started to monitor the water levels of the river once every hour after the figures showed a tendency to 
crawl up and into flood alert.
The various preparations for the possibility of overflow and flooding have also been started such as preparing the general 
kitchen, a means of evacuation like rubber boats, and other needs.

River Urban Development of
Bengawan Solo River,Java Indonesia
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Land Forest Management of
Mahakam River,Borneo Indonesia

The Diversity of Borneo Rain Forest,Indonesia
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The Diversity of Borneo Rain Forest,Indonesia

Forest Degradation of Borneo,Indonesia
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Forest Degradation of Borneo,Indonesia
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 Land registration related to  the main 3 
components:  owner of land,  title of land 
dan the land its self. 

Static system 

Land registration model

Dynamic System 

 Land registration related to the 3 
procees,such as the first land 
registration, change the titles and 
the record procees of spliting. 
Joining and also aglomeration of 
lands.
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SPATIAL DYNAMIC
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 Spatial changes (land 
geometric) or physical data 
changes according to law 
No. 24 year 1997.

 The changes will consist of 
spliting, joining, up dating 
and reconstruction.

Physical data changes
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GEOMETRY OF SPATIAL DYNAMIC
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Physical data changes (land parcels)
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00882

00912

00971
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Split Join

Reconstruction
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SPATIO TEMPORAL DYNAMIC

FIG 2011 Marrakech-Marocco

 can be decriced 
as a condition of 
spatially land 
registration within 
a certain periode 
of time.

Spatio temporal aspect on land registration

Spatial condition can be changed because of title
changes to some part or all the land by the need of the
land owner for the certain purposes.
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METHOD
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Software Integration between Oracle, Oracle 
Spatial Extention, Mapguide Open Source and 
Autodesk Mapguide Studio.

Oracle:
Textual Database Management

Oracle Spatial Extention:
Spatial Database Management

Mapguide Open Source and Autodesk 
Mapguide Studio:
Textual and Spatial Data Visualisation

18
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Procedure Implementation
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1. Identification of spatial 
data changes

2. Create the conceptual 
framework of spatio 
temporal database.

3. Databse development
4. Data and map conversion.
5. Spatio temporal query and
6. Visualisation of spatio 

temporal database

DESAIN KONSEPTUAL (DATA 
FLOW DIAGRAM)

LADM MODEL DATA SPASIAL 
TEMPORAL 

STRUKTUR FISIK BASIS DATA

ORACLE DATABASE 11i

DENGAN EKSTENSI ORACLE 

BASIS DATA FISIK SIMTANAS

ENTRY DATA MELALUI KONVERSI 
DATA ANALOG 

DATA ANALOG 
PENDAFTARAN TANAH 

(PETA PENDAFTARAN, 
SURAT UKUR, BUKU TANAH) 

ANALISIS/QUERY SPASIAL 
TEMPORAL (SQL) 

AUTODESK MAPGUIDE 
STUDIO 2009 

VISUALISASI BASIS DATA SPASIAL

BASIS DATA SISTEM INFORMASI 
PERTANAHAN DENGAN KAPABILITAS SPASIAL 

TEMPORAL 

MULAI

SELESAI

 

tidak 

dapat 

Apakah spasialnya 
dapat didefinisikan 
pada tiap titik waktu?

19

CONCEPTUAL DIAGRAM
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As a part of National 
Land Information 
System, 

The Input is  land 
registration data.

The data will be put in 
to  Oracle Database 
platform  with  Oracle 
Spatial  extension 
(process).

The output is spatio 
temporal Information 
for land registration.

20
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LOGICAL DESIGN
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The entity of spatio temporal database in 
land registration is the land parcel, parcel 
history, titles of land, history of titles, and 
the owner of the land

PHYSICAL DATA BASE DESIGN
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HAKATASTANAH_PEM I LI K_FK1

HAKATASTANAH_PERSI L_FK1

HI STO RI HAKATASTANAH_HAKAT_FK1

HI STO RI PERSI L_PERSI L_FK2

PENG G UNAANTANAH_PERSI L_FK1

HAKATASTANAH

#
o<fi1>
o<fi2>
o<fi3>
o

HAKATASTANAHID
PEMILIKID
PERSILID
TIPEHAKID
NOMORHAK

Variable characters (4000)
Variable characters (4000)
Variable characters (4000)
Variable characters (4000)
Variable characters (4000)

HISTORIHAKATASTANAH

o<fi2>
o<fi1>

DARIHAKATASTANAHID
MENJADIHAKATASTANAHID

Variable characters (4000)
Variable characters (4000)

HISTORIPERSIL

o<fi1>
o<fi2>

DARIPERSILID
MENJADIPERSILID

Variable characters (4000)
Variable characters (4000)

PEMILIK

#
o<fi>
o
o
o
o
o
o

PEMILIKID
TIPEPEMILIKID
NAMA
TEMPATLAHIR
TANGGALLAHIR
NOMORAKTA
TANGGALAKTA
BERKEDUDUKANDI

Variable characters (4000)
Variable characters (4000)
Variable characters (4000)
Variable characters (4000)
Date & Time
Variable characters (4000)
Date & Time
Variable characters (4000)

PENGGUNAANTANAH

o<fi>
o
o
o

PERSILID
TIPEPENGGUNAANTANAHID
VALIDSEJAK
VALIDSAMPAI

Variable characters (4000)
Variable characters (4000)
Date & Time
Date & Time

PERSIL

#
o
o
o
o
o

PERSILID
NOMOR
BATASPERSIL
VALIDSEJAK
VALIDSAMPAI
INDUKPERSIL

Variable characters (4000)
Variable characters (4000)
"MDSYS"."SDO_GEOMETRY"
Date & Time
Date & Time
Variable characters (4000)
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Physical structure of database  
related to logical design
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DATABASE DEVELOPMENT
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Parcel table

Spatial table definition on  Oracle SQL Developer

CREATE TABLE "PERSIL" 
("PERSILID" VARCHAR2(4000), "WILAYAHID" VARCHAR2(4000), "NOMOR" 

VARCHAR2(4000), "BATASPERSIL" "SDO_GEOMETRY" , "VALIDSEJAK" DATE, 
"VALIDSAMPAI" DATE, "LUASTERHITUNG" NUMBER, "INDUKPERSIL" VARCHAR2(4000), 
"LETAKTANAH" VARCHAR2(4000) ) ; 

INSERT INTO user_sdo_geom_metadata (TABLE_NAME, COLUMN_NAME, DIMINFO, 
SRID)
VALUES ( 'persil', 'bataspersil', SDO_DIM_ARRAY( SDO_DIM_ELEMENT('X', 10115, 
500000, 0.001), SDO_DIM_ELEMENT('Y', 0, 2000002, 0.001)), 23834);

CREATE INDEX "SIBT"."PERSIL_INDEX1" ON "SIBT"."PERSIL" ("BATASPERSIL")
INDEXTYPE IS "MDSYS"."SPATIAL_INDEX" ;
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Land titles table

Ownership table
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DATABASE DEVELOPMENT
Parcel table
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RESULT
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RESEARCH CASE STUDY
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Some residential area in Bandung
city at Cikajang road within sub
district Antapani.

Land occupation in 2007still to be 
used as an agriculture land where 
relatively large compared to the 
year 2010  become  a residential 
area

26
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DYNAMIC & HIERARCHY OF LAND DATA
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28

DYNAMIC & HIERARCHY OF LAND DATA
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SPATIO TEMPORAL ANALYSIS
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Spatio temporal analysis in a 
certain time.

Spatio temporal analysis in a 
certain periode and change 
detected.

Analisis Hirarki of land 
parcel.

Spatio temporal analysis in a 
certain condition.

Spatio temporal analysis of 
the atribute changes.
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This analysis aim to 
know land condition at 
one periode of time on 
certain date.

 select * from persil

where validsejak < '31-07-2008'

and (validsampai > '31-07-2008' or 
validsampai is null);
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Spatio temporal analysis in a certain time.
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This analysis aim to get information ofl land on the 
periode/time interval.

Land condition on 31th december 2009
 select * from persil

where validsejak < '31-12-2009' and (validsampai > '31-12-2009' or 
validsampai is null);

Land condition on 31th december 2008
 select * from persil

 select * from persil

where validsejak < '31-12-2008' and (validsampai > '31-12-
2008' or validsampai is null);
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Spatio temporal analysis in a certain periode.
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The new land parcel to be created in certain periode 

 Information of land to created between
l31 Dec 2008 until 31 Dec 2009.

 select * from persil

where validsejak between '31-12-2008' and '31-
12-2009';
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Spatio temporal analysis in a certain periode.
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Land parcel to be deleted in certain periode

 Information of Land parcel to be 
removed   31 Dec 2008 until  31 Dec 
2009.

 select * from persil

where validsampai between '31-12-2008' and 
'31-12-2009';
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Spatio temporal analysis in a certain periode.
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SELECT menjadipersil, menjadinomor, menjaditm, menjadita,
LEVEL, SYS_CONNECT_BY_PATH(daripersil, ' - ') as rantai_persil, SYS_CONNECT_BY_PATH(darinomor, ' - ') as 
rantai_nomor_persil
FROM (select a.daripersilid as daripersil, b.nomor as darinomor, b.validsejak as daritm, b.validsampai as darita,

a.menjadipersilid as menjadipersil, c.nomor as menjadinomor, c.validsejak as menjaditm, c.validsampai as menjadita
from historipersil a, persil b, persil c
where a.daripersilid = b.persilid
and a.menjadipersilid = c.persilid)

WHERE menjadipersil = (select persilid from persil where nomor = '03731')
CONNECT BY PRIOR menjadipersil = daripersil
ORDER BY daripersil, menjadipersil, level, rantai_persil;
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Analysis of Hyrarchy of land parcel
The purpose of the analysis is to get the history of land data and the 
hyrarchy of the data.
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SELECT daripersil, darinomor, daritm, darita,

LEVEL, SYS_CONNECT_BY_PATH(menjadipersil, '-') as rantaipersil, SYS_CONNECT_BY_PATH(menjadinomor, '-') as 
rantainomorpersil

FROM (select a.daripersilid as daripersil, b.nomor as darinomor, b.validsejak as daritm, b.validsampai as darita,

a.menjadipersilid as menjadipersil, c.nomor as menjadinomor, c.validsejak as menjaditm, c.validsampai as menjadita

from historipersil a, persil b, persil c

where a.daripersilid = b.persilid

and a.menjadipersilid = c.persilid)

where daripersil = 165

CONNECT BY PRIOR daripersil = menjadipersil

ORDER BY daripersil, menjadipersil, level, rantaipersil;
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Analysis of Hyrarchy of land parcel
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 Land Title Atribut in 31 December 2008

 Land Title Atribut in 31 March 2010

Spatio temporal analysis of the atribute 
changes.
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 Land Ownership Atribut in 31 December 
2008

 Land Ownership Atribut in 31 March 
2010
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Spatio temporal analysis of the atribute 
changes.

CONCLUSIONS
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Software Integration between;
•Oracle,
•Oracle Spatial Extention,
•Mapguide Open Source and
•Autodesk Mapguide Studio

has been proof to solve the problem of textual 
and spatial history record in Indonesian Land 
Administration System.

This system is to support Land use planning & 
Land Management for Sustainable 
Development.
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