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SUMMARY

In order to accelerate land registration in Indonesia, the Ministry of Land Affairs and Spatial
Planning / National Land Agency (BPN) implement the complete systematic registration
programme (PTSL), so there is a need to complete data on the object and subject of land in a
village administration area. To overcome the problem, a complete map of village land parcel
information becomes an important thing to be realized. Tangerang Selatan Land Office with
Local Goverment, the community, the youth organization, the village government to implement
participatory mapping through inventory and verification of all parcels of land, either
unregistered or registered land by utilizing general boundary delineation methods on aerial
photograph map scale 1:1000 with the FFP-LA approach. it was conducted an distance and area
accuracy test based on technical guidance in Regulation of Land Affairs Minister (PMNA)
Number 3 Year 1997, also spatial data quality test based on SNI-ISO 19113:2011 (near-
distance, polygon, and circularity ratio). To do so, by comparing data of general boundary
delineation methods and field survey data collected using terrestrial methods during
government land registration program. The result of land parcels distance and area test for open
area, the majority fullfill the standart and closed area did not. Factors affecting the accuracy in
the opened areas, the boundaries are clearly visible, while the closed areas are blocked by
buildings and vegetation. Based on the result of spatial data test, not all of data are in very good
quality because it still contains areas that have significantly difference in geometry dan position,
therefore if the data complete map of village land parcel information based on participatory
mapping result will be applied for land registration, it should pass the quality control (QC)
according to the existing standards in the Ministry of Land Affairs and Spatial Planning /
National Land Agency (BPN).
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1. INTRODUCTION

The Ministry of Land Affairs and Spatial Planning / National Land Agency has taken a policy
to accelerate land registration through the complete systematic registration progamme (PTSL).
It is targeted in 2025, with the PTSL activities, all land parcel has been registered (Kementerian
ATR/BPN, 2017). In order to accelerate the land registration through PTSL, it is necessary to
have the data of subject and object of registered and unregistered land in one village completely
and thoroughly so a complete land database is developed and known by the name of Complete
Map Of Village Land Parcels Information (PIBT). In the implementation of complete village -
PIBT through participatory mapping, a census and land & building taxes activities between
Tangerang Selatan Land Office and Local Government. (Kementerian ATR/BPN, 2016).
Participatory mapping activities include the collection of spatial data and land data throughout
the land boundaries. Spatial data collection is by utilizing the general boundary delineation
method on a 1: 1000 aerial photograph map with the Fit For Purpose Land Administration (FFP-
LA) approach, supported by the active participation of communities, village chief, and the youth
organization.

The general boundary delineation method happens to be the superior in terms of the
effectiveness of cost, energy and time required compared to terrestrial measurements for opened
areas and agriculture, but the encountered obstacles are if densely populated areas and boundary
fields are blocked by vegetation and buildings. (Sudarsono, B, and Nugraha, 2008). The
implementation of the identification, verification, and delineation of land parcels by utilizing
the aerial photograph map, its accuracy is influenced by the scale factor and the resolution of
the aerial photograph, the quality of the aerial photograph, the clarity of the plane boundary
object in the aerial photograph and the ability of the Human Resources in conducting the
identification. Besides, it is possible to make mistakes in implementing the land boundary
interpretation. Therefore, it is necessary to evaluate the quality of spatial data of complete map
of village land parcels information based on participatory mapping result, in order to support
the accelerating land registration programme in Indonesia.

2. PARTICIPATORY MAPPING

To support government land administration programme, it can also be done by the participatory
mapping as the research conducted by Zargoni and Pasaribu (2013) that is the participatory
mapping to realize the National Agrarian Reform. The participatory approach is useful in the
process of adjudication, the measurement of land, the recording of land history and fixing the
parcel of land (Keenja, et al., 2012). Grobogan District Land Office conduct a participatory
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mapping exercise for the complete village development using the general boundary
identification and delineation (Aisyah, et al., 2015). Participatory mapping for complete village
development in supporting one map policy has been implemented in Giriketo Village, Turi
District, Sleman Regency (Aditya, et al, 2015). In the implementation of participatory mapping,
a working map of satellite images and aerial photographs are required. The spatial data
collection of land parcels in Rwanda using the aerial photo map with the general boundary
method can list all 10.4 million parcel of land within 5 years (Enemark, et al., 2014).

With the utilization of digital aerial photography in the implementation of the activities related
to the land, simplify the land parcel identification in an open and regular area and developing a
working map from the aerial photograph map helps the officer in the measurement, while the
constraints in the identification of photo map include the areas covered by the vegetation and
solid building and the area that undergoing rapid and drastic change of detail (Sudarsono and
Nugraha, 2008). According to Alam (2001) errors and thoroughness in recognizing the
boundaries of the plane of aerial photography can be influenced by the scale and resolution of
the aerial photographs, the quality of the aerial photographs, and the clarity of the objects on
the aerial photographs and the capabilities of the human resources on identifying the boundaries
of the land parcels.

The quality test of a land parcels can be a distance, area and spatial quality. The accuracy test
of distance and area is set in the technical guidance of Regulation of Land Affairs Minister
(PMNA) Number 3 Year 1997 where its tolerance is for a distance of 10 cm (residential area)

andareaA L; < %\/Z . The accuracy test of distance and area delineation on aerial photographs

is area compared to terrestrial measurements done by Alam (2001). The test results between the
delineation of aerial photographs and terrestrial measurements in open and regular areas meet
tolerance, whereas in the closed and settled districts partially do not meet. Testing the difference
of general delineation boundary to the fixed boundary of RTK GNSS measurement in Rwanda
resulted in the difference of the average land parcel area for 250 m2. The contributing factor is
the misinterpretation of the boundary in the general boundary delineations activities (Tharcille,
et al., 2015). The spatial data quality test has been done by Aditya, et al. (2012) by conducting
geometry test and OpenStreetMap data position in Indonesia, that the result of data spatial
accuracy is sufficient. Pratama (2017) conducted a test of registration map data quality at the
Sleman Regency Land Office. The result is that not all the quality of registration map spatial
data is in good condition, only 38.75% of data that has the very good quality.

3. FISCAL CADASTRE AND LEGAL CADASTRE CENSUS IN TANGERANG
SELATAN

In 2016, Tangerang Selatan Land Office in collaboration with Tangerang Selatan Local
Government launched a project called Sensus PBB dan Pertanahan (Fiscal Cadastre and Legal
Cadastre Census). The project is parcel based participatory mapping which the outcome will be
used by local government for land taxation and land permit issuance purposes and by land office
for supporting land registration programme and improving land administration. Information
collected in this project included land tenure, land value, land tax, land use, and spatial planning
suitability. Together with Tangerang Selatan Local Government and Land Office employees as
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well as community element including village youth organisation as census officers. (Dzihrina
etal, 2017).

To implement the project particularly for identification and delineation purpose, the Android
mobile app “Smile Cadastre” is employed. “Smile Cadastre” alone has several useful features
such as a base map derived from aerial photo with a scale factor of 1:1000 and ground sampling
distance (GSD) of 8 cm as well as land record feature that is a form to record the required
information. Another important feature is an integration of ”Smile Cadastre” into KKP
(Komputerisasi Kantor Pertanahan -land office data base application to store parcel information
both its spatial and legal information) so that the distribution of existing registered parcels and
their information can be loaded on the apps.

= Sensus GO

Figure.1. Parcel based participatory mapping using “Smile Cadastre”
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4. IMPLEMENTATION OF FFP-LA SPATIAL FRAMEWORK

Sensus PBB dan Pertanahan (Fiscal Cadastre and Legal Cadastre Census) are implemented with
the FFP-LA spatial framework approach. The FFP-LA spatial framework is built in an
affordable and accessible way, using either aerial photographs or large-scale satellite imagery
to identify and limit land parcels through participatory mapping (Enemark, et al., 2014). Below
is an analysis of implementation FFP-LA spatial framework (Table 1).

Table. 1. Implementation of FFP-LA spatial framework

FFP-LA Spatial Fiscal Cadastre and Legal Land Administration
Framework Cadastre Census System in Indonesia
General boundary = The utilization of general = In Indonesia measurement
rather than the fixed boundary delineation method of fixed boundary
boundary is using android application = When it is identified on
"smile cadastre”. the map, the photograph
» The implementation is with should be measured in the
the active participation of the field
community.
The use of aerial »= Has 8 cm GSD and 1: 1000 = The utilization of aerial
photography/satellite  scale the aerial photograph photography as the base
imagery rather than used, used as the base of of registration map.
field surveys registration map = The utilization of aerial
= Delineation methods for the photography has been set
purposes of land registration on PMNA No. 3 Year
need to be regulated from 1997

legal and institutional aspect
The accuracy isin = Inthe implementation, itisnot = Field survey techniques

accordance to the too concern about the with high accuracy that
purpose rather then accuracy, since its main meet the technical rules of
to the applied purpose is for the measurement and
technical standard completeness of land mapping.

information = Rules of the accuracy of

registration basemap,
distance and area.

The opportunities = The participatory mapping = Sporadic or systematic
for updates, exercise results were carried land registration is done
upgrades, and the out by the quality control for in one process.
continuous land registration. = Land registration includes
improvement = Data quality improvement into first time registration and
Geo-KKP. change of rights.
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5. SPATIAL DATA QUALITY EVALUATION
5.1. Distance Accuracy Test
The distance accuracy test of the general boundary delineation in the opened and closed area
and analyzed its tolerance of difference of distance is calculated based on technical guidance in
Regulation of Land Affairs Minister (PMNA) Number 3 Year 1997. A summary of the distance
accuracy test in the opened and closed area can be seen in Table 2.

Table. 2. Distance accuracy test

Note Opened Area Closed Area
Number of Samples 200 200
Average distance (m) 0,095 0,495
The largest distance difference (m) 0,534 4,105
;I'mhga Smallest distance difference 0,041 0,070
Fullfill tolerance 155 28
Does not fullfill tolerance 45 172

The land parcels distance accuracy test in the opened area has an average of 0.950 m, it fullfill
the tolerance, while in the closed area the average of 0.495 m, it does not fullfill the tolerance
based on the Technical Guidance of in Regulation of Land Affairs Minister (PMNA) Number
3 Year 1997 (tolerance of 0.100 m). Factors affecting the accuracy of the distance; in the open
area, there are many of them fullfill the tolerance because it is easy to identify, while in the
closed area, the land parcel boundaries are covered by the building and vegetation resulting in
the error interpretation.

5.2. Area Accuracy Test

The land parcels area accuracy test is done by comparing the area of delineation results of
general boundary and terrestrial methods. The area of terrestrial measurement results as the
field reference area when testing the accuracy of land parcel areas. Tolerance for the area
differences is calculated based on Regulation of Land Affairs Minister (PMNA) Number 3 Year
1997. The accuracy test results of the opened and closed area can be seen in Figure 2.
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Land Parcel Area Accuracy Test
in the Closed Area
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Figure. 2. The area accuracy test results in the area of (a) opened and (b) closed

Avrea test results in the opened area indicate that 46 (92%) land parcels fullfill the tolerance and
4 (8%) land parcels do not. On the average, the area different of land parcel is 4,366 m?.
Meanwhile, the test results of the land parcel area in the open area indicated that 14 land parcel
or 28% of the samples taken meet the tolerance of area difference and 36 land parcel or 72%
did not meet. On the average, the difference of land parcel area is 10.222 m2. An influential
factor in the land parcel identification is the visibility of land parcel boundaries on the aerial
photograph map. For the open areas land parcel, the boundaries are clearly visible so as to
facilitate identification and delineation, while the closed areas are blocked by buildings and
vegetation so the delineated boundary is the interpretation boundaries. To overcome these
obstacles, it can be done by method *pemotongan kemuka” (Figure 3a) and GNSS and terrestrial
combination method (Figure 3b).
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Figure. 3. (a) Determination of land parcel boundary B4 with methode of “pemotongan
kemuka” (b) Determination of land parcel boundary B1, B2, and B3 with combination method
of GNSS and Terrestris
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Another factor that influences the area difference is the existence of differences in information
related to the boundary of the field by the owner, is very influential on the area land parcel
accuracy. The data of the general boundary delineation - the results of participatory mapping
activities is different from the results of field measurements after the fulfillment of the principle
of Contradictoire Delimitatie.

5.3. Spatial Data Quality Test

Spatial data quality accuracy test using three methods according to SNI-ISO 19113: 2011,
namely Polygon Area, Polygon Near Distance, and Polygon Circularity Ratio. In this test, a test
object is a land parcel of the general boundaries delineation, while the reference object is a land
parcel of terrestrial measurement. Spatial data quaity test - the result of delineation of the
general boundary. The accuracy test using 100 land parcel samples covering 50 land parcels in
opened areas and 50 land parcels in closed areas. The land parcel as the result of the general
boundary delineation is called the test object, whereas the land parcel as the result of the
terrestrial measurement is called as the reference object. The result of Polygon Near Distance
method test, Polygon Area test and Polygon Circularity Ratio test (figure 4,5 and 6).
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Figure 4. Result of polygon near distance test
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Figure 5. Result of polygon area test
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Polygon Circularity Ratio
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Figure 6. Result of polygon circularity ratio test

To display the quality of spatial data then weighing the results of the method used as a whole -
which is then called the final weighting. The final weighting is used to form a new classification,
to make it easy to understand (Table 3). The results of the final classification of spatial data
quality can be seen in Table 4.

Table. 3. Scoring classification spatial data quality

Polygon Polygon
Kategol\/!ethode &ng Polygon Area Cir?:lillgct)i ry
Distance Ratio
Very Good 5 5 5
Good 4 4 4
Normal 3 3 3
Less 2 2 5
Very Less 1 1 1

Table. 4. Result spatial data quality test

Class Classification Frequency
13<x< 15 Very Good 40
11<x<13 Good 30
9<x<11 Normal 15

7<x<9 Less 11
5<x<7 Very Less 4
Total Data 100
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Figure 7. Result of spatial data quality test

From Table 4 and Figure 7. They pointed out the comparison of the map test object spatial data
accuracy quality - the result of the general boundary delineation method is 40% in the very
good category, while 60% of the test object is out of the excellent category. Factors that causing
many parcels of land have poor spatial qualities are at the delineation of the land parcel
boundary in a closed area, there are some land parcel boundaries blocked by vegetation,
buildings, and other obstructing objects, so the delineation land parcel boundary is the
approximate boundary. Besides, there is a difference in boundary information shown by the
owner of the adjacent of a land parcel. With those various error factors causing the position,
area, and shape to be different to the position, area, and shape from the field measurement on
land registration activities. This is very influential on the spatial data quality of the land parcels.

6. CONCLUSION

The data complete map of village land parcels information based on participatory mapping
through FFP-LA approach can be used as preliminary information for land registration.
Meanwhile, In order to proceed into registration stage, quality control of identified and
delineated parcels by conducting direct field measurements must be taken by National Land
Agency’s surveyors or cadastral licensed surveyors. It must be according to the existing
standards in the Ministry of Land Affairs and Spatial Planning / National Land Agency (BPN).
Integration fiscal cadastre and legal cadastre census through participatory mapping with PTSL
can save budget, time and human resources. By doing so, it can support land registration
acceleration in Indonesia.

Spatial Data Quality Evaluation of Complete Map of Village Land Parcels Information Based on Participatory Mapping
Result (9750)
Kariyono Kariyono, Djurdjani Djurdjani, Virgo Eresta Jaya and Nandang Iskandar (Indonesia)

FIG Working Week 2019
Geospatial information for a smarter life and environmental resilience
Hanoi, Vietnam, April 22-26, 2019



REFERENCES

Aditya, T., Widjajanti, N., Laksono, D., Kurniati, R., Solihah, M., Purwanti, S., Shidqi, B.,
Paramitasari, A., Diputra, M.S. (2012). Evaluation Openstreetmap Data in Indonesia.
Yogyakarta: Department of Geodetic and Geomatics Engineering, Faculty of Engineering
UGM collaboration with HOT (Humanitarian Openstreetmap Team).

Aditya, T., Santosa, P.B., Rahardja, U., Istarno, Riyadi, G. (2015). Laporan Akhir Pilot Project
Pembangunan Geospasial Pertanahan untuk Menunjang One Map Policy (Rural).
Departemen Teknik Geodesi Universitas Gadjah Mada , Yogyakarta collaboration with
Kementerian ATR/BPN

Aisyah, N., dan Syaifulah, A. (2015). Pemetaan Partisipatoris (Studi Kasus Kecamatan
Penawangan Kabupaten Grobogan). in Forum IImiah Tahunan Ikatan Surveyor Indonesia
(h. 75-85). Malang, 21-22 November 2015.

Alam, 1. . (2001). Pembumian Bidang Tanah Melayang dengan Peta Foto. Institut Teknologi
Bandung.

Direktorat Pengukuran dan Pemetaan Dasar. (2016). Hasil Pemeriksaan Akurasi Data
Pemotretan Udara Digital Wilayah Kota Tangerang Selatan. Jakarta.

Dzihrina, Diah, Murti Heru,Syahid L Hanhan.2017. A Way to Accelerate Land Registration
Programme through Participatory Mapping (Case Study: Indonesia).FIG Working Week
2017, Surveying the world of tomorrow - From digitalisation to augmented reality
Helsinki, Finland, May 29—June 2, 2017.

Enemark, S., Clifford Bell, K., Lemmen, C., dan McLaren, R. (2014). Fit-for-Purpose Land
Administration. Copenhagen, Denmark: International Federation of Surveyors (FIG).

Keenja,E., Devries, W., dan Bennet, R. (2012). Crowd Sourcing for Land Administration:
Perseptions within Nettherland Kadaster. in FIG Working Week: Knowing to Manage The
Territory, Protect The Environtment, Evaluate The Cultural Heritage. Rome, Italy:
Oxford University Press.

Kementerian ATR/BPN. (2016). Sensus Data Pertanahan Kurangi Konflik Agraria. Accessed
on 15 September 2018, available on http://www.bpn.go.id/Publikasi/Siaran-Pers/sensus-
data-pertanahan-kurangi-konflik-agraria-62773.

Kementerian ATR/BPN. (2017). Rencana Aksi Direktorat Jenderal Infrastruktur Keagrariaan
Untuk Percepatan Program Pertanahan. Dirjen Infrastruktur Keagrariaan.

Pratama, O.A. (2017). Studi Kualitas Data Spasial Dan Kelengkapan Dokumen Pertanahan
Pada Peta Pendaftaran Tanah BPN untuk Pembuatan Peta Desa Lengkap. Tesis. Magister
Teknik Geomatika, Departemen Teknik Geodesi, Universitas Gadjah Mada, Yogyakarta.

Sudarsono, B dan Nugraha, A. (2008). Pengukuran dan Pemetaan Kadastral dengan Identifikasi
Peta Foto. Jurnal Teknik, 29(1), h. 67-72.

Tharcille, D., Bosco, K.J., dan Khan, S. (2015). A Comparative Study of General and Fixed
Boundaries in Rwanda. in GeoTech Rwanda 2015. Kigali, Rwanda 18-20 November 2015.

Zargoni, M.M., dan Pasaribu, R. (2013). Pemetaan Partisipatif untuk Program Pembaruan
Agraria Nasional. Jurnal Ilmiah Hasil-hasil Penelitian dan Kajian Pertanahan, VII(1), h.
1-8.

Spatial Data Quality Evaluation of Complete Map of Village Land Parcels Information Based on Participatory Mapping
Result (9750)
Kariyono Kariyono, Djurdjani Djurdjani, Virgo Eresta Jaya and Nandang Iskandar (Indonesia)

FIG Working Week 2019
Geospatial information for a smarter life and environmental resilience
Hanoi, Vietnam, April 22-26, 2019



BIOGRAPHICAL NOTES

1. Kariyono : Quality Control Analyst Surveying and Mapping, Ministry of Land Affairs and Spatial
Planning/ National Land Agency, Indonesia

2. Djurdjani : Lecturer at Geodetic Engineering Departmen, Universitas Gadjah Mada Yogyakarta,
Indonesia

3. Virgo Eresta Jaya : Head of the Center of Human Resource Development, Ministry of Land Affairs
and Spatial Planning / National Land Agency, Indonesia

4. Nandang Iskandar : Trainer at the Center of Human Resource Development, Ministry of Land
Affairs and Spatial Planning / National Land Agency, Indonesia

CONTACTS

Kariyono

Center of Human Resource Development

Ministry of Land Affairs and Spatial Planning / National Land Agency

JI. Akses Tol Cimanggis Cikeas Udik, Gunung Putri, Bogor, Jawa Barat, 16966
INDONESIA

Telp (+621) 8674586 / +6281390516630
Email: kariyono.atrbpn@gmail.com
Web site: www.atrbpn.go.id

Spatial Data Quality Evaluation of Complete Map of Village Land Parcels Information Based on Participatory Mapping
Result (9750)
Kariyono Kariyono, Djurdjani Djurdjani, Virgo Eresta Jaya and Nandang Iskandar (Indonesia)

FIG Working Week 2019
Geospatial information for a smarter life and environmental resilience
Hanoi, Vietnam, April 22-26, 2019


https://www.google.com/search?q=telp+pusdiklat+atrbpn&oq=telp+pusdiklat+atrbpn&aqs=chrome..69i57.4199j1j7&sourceid=chrome&ie=UTF-8
mailto:kariyono.atrbpn@gmail.com
http://www.atrbpn.go.id/

