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Challenges – Racing 
Against Time
Significant increases of Land Titles
Significant Threats of Massive Unmapped Titles 

2024

126 mio.

Titled &

Validated

100%

191.2 mio ha

74,957 villages

513 districts/cities

38 Provinces

Min. 126 mio. Land parcels 

Big Challenges: 

K4 (Unmapped titles: Unknown Boundaries, subject registered)

K3 (Unfinished registration: Mapped Boundaries, subject not registered)

2019
Not titled

69 mio.

(55%)

Titled

57 mio.

(45%)

Validated

40 Juta

(70%)

Not validated

17 mio.

(30%)
126 mio. 57 mio.

Number of land parcels Number of land titles

2023
Not titled

41 mio.

(23%)

Titled

85 mio.

(67%)

Validated

70 Juta

(82%)

Not validated

15 mio.

(18%)
126 mio. 85 mio.

Number of land parcels Number of land titles
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Racing Against Time

Total: 15 Million of Unmapped Titles

Source: ATR/BPN 2023



Looking for a needle in a haystack
Looking for correct places to map 

valid land titles



LA

LA Party Relationship LA Parcel

Is party recognized 
or registered?

Does party still exist?

• Indonesia is using “mixed” cadastral systems in the transition to fully digital land services (e.g., mortgage, title check, first registration)
• deeds registration are used (intermediate output), but its strongest ownership proof are titles (ultimate output) 
• Pre. Document Sources: Spatial Data Collection (Field Sketches) + Legal Validation (Notary Deed/Underlying documents), Party ID 
• Post. Document Sources: Measurement Letters (ML), Land Book (LB), A copy of {ML + LB} is a title given to owner (certificate)
• During decades, some titles are published with no proper survey & measurements; lost in transition from analog to digital
• Quality Improvements = Mapping (Unmapped Titles; Party-Parcel Relationship of all registered LA Parcels)

Private rights and public rights 
owned/applied into a land 

parcel

What are situations and 
dimensions of a parcel boundary 
subject to a ownership/use of a 

party



C1Plotting unmapped titles 

BEFORE

AFTER
Kelurahan Kebraon :

922 plotted out of 1,077 unmapped titles



Data Source:

Own analysis

Some examples in  data consistency (even for mapped titles):
Double certificates (different number of rights, number of ML for the exactly same location)



LESSONS LEARNED FROM THE QUALITY IMPROVEMENT WORK WITH 
ATR/BPN



Business Operation:
The output is analog, the business 

operation is digital

Issues hindering completeness & reliability
✓ Sporadic activities 
✓ Incomplete digitalization
✓ Paper & electronic records synchronization

Field Sketches Letter Measurements

Cadastral Map

Land Book

ATRBPN.GO.ID



Single Source of Truth?

Ideal Situation/Validity for Land Administration:
Field situation = Legal Condition = Cadastral Map = Document Validity (FS | ML | Archive | LB)  = Digital Data

Unideal Situation/invalidity in LA:
Field situation # Legal Condition # Cadastral Map # Document Validity (FS | ML | Archive | LB)  # Digital Data



6M - Roots of Problems for Incompleteness & Uncertainty
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Title Uncertainty
The concept of title uncertainty as a composite of location, 

attribute and temporal accuracy from multidimensional data 

related to owner/parties, the association between owner and parcel 

(right-restrictions-responsibilities), and the parcel boundary by 

which the level of precision, completeness, and the representation 

consistency of reality can vary from one title to another title 



The ultimate goal = title certainty

Spatial Representation Matches w/ reality

Digital Data Ready for LA Services

Valid Land Book

Valid Measurement Letter



Visualizing Title 
Uncertainty to accelerate 
the quality improvement 
works



PCP - Parallel Coordinate Plots
An Urban Case: A Sub District in Surabaya

282 cases of unmapped titles in Benowo Subdistrict, Surabaya (2022)



PCP - Parallel Coordinate Plots
A Rural Case: A Sub District in Bangli, Bali

1609 cases of unmapped titles in Banjarangkan Subdistrict,  Bangli (2021)



Visual variables for Representing Title Uncertainty

Values Size ..more (fogginess, transparency,…)



Visual Checks for gaps & overlaps

Developing a QGIS Plugin 
PEREKAT
to Accelerate Spatial Adjustments

Transparency
To detect gaps and overlaps

Before and after Spatial Adjustments 



Data Source:

Kelurahan Petojo Utara, Kecamatan Gambir, Kota 

Jakarta Pusat (2022)

Boundary Point Precision/Plot Errors
Boundary Point as a Spatial Accuracy Indicator

Values
To represent point accuracy



Heatmaps
To represent point accuracy

Boundary Point Precision/Plot Errors
Boundary Point as a Spatial Accuracy Indicator

Data Source:

Kelurahan Petojo Utara, Kecamatan Gambir, Kota 

Jakarta Pusat (2022)



Values
To represent area accuracy

Level of acceptance to textual vs spatial area 
differences in Petojo Utara

Data Source:

Kelurahan Petojo Utara, Kecamatan Gambir, Kota 

Jakarta Pusat (2022)



Uncertainty 
Represented with Use 
of Multi Visual Variables



Uncertainty 
Represented with Use 
of Multi Visual Variables

Data Source:

Kelurahan Petojo Utara, Kecamatan Gambir, Kota 

Jakarta Pusat (2022)



Title Certainty Before Digital Land Services

Further Work

✓ Exploring effective & efficient visual variables for  accelerating quality improvements

✓ PCP is effective to provide visual summary about the roots of problems and solutions 

✓ The visualization strategy will be used for creating the map resulting from QGIS plugin for 

improving spatial cadastre

✓ Use of values and transparency can provide a summary for visualizing Title uncertainty (party, 

RRR, spatial). What can be more?

Main Challenges

✓ Plotting unmapped titles 

✓ Improving title certainty of certified land parcels

✓ Data integrity enforcements (single identity management, data immutability, private/public data access)



Accuracy is the twin 

brother of  honesty; 

inaccuracy, of  dishonesty.
-Nathaniel Hawthorne
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Spatial Cadastre - Quality Steps 
Level 0 : Island
Sporadic parcel mapping, heterogeneity in references, methods, survey measurements and coverage ➔
islands

Level 1 : Rubber Sheeting
Visual no gaps no overlaps with no reference to document sources

Level 2 : Spatial Adjustment
Document sources as the reference to improve quality

Level 3 : Block Adjustment
Field survey = document sources = cadastral map

Level 4 : Block Adjustment terikat

PTSL

Unmapped Titles

Quality Improvements 

Block adjustment

Decades of Practices

0: islands

1: 
rubbersheet

2: spatial 
adjustment

3: Block adj

4: Legal 
Coords



Level 0 ➔ Level 1 

LEVEL 0: ISLAND
Kondisi:

- Masih terdapat K4 belum terpetakan

- Program pendaftaran tanah K1 belum tuntas

LEVEL 1: Rubber Sheeted
Kondisi:

- K4 telah landing

- K1 telah terukur dan terpetakan

- Bidang tanah terdaftar telah ditata

(no gaps no overlaps)

➔ Plotting K4

(Forensik Kadaster)

➔ Pendaftaran tanah K1 

(PTSL)

Peningkatan Kualitas



Level 1 ➔ Level 2

LEVEL 1: Rubber Sheeted
Kondisi:

- Bidang tanah terdaftar telah terpetakan

- Objek geografis & sisa bidang kosong

belum terpetakan

- Konsistensi logis spasial dan tekstual ?

Peta = dokumen = KKP ?

LEVEL 2: Spatial Adjusted
Kondisi:

- Semua bidang tanah telah terdeliniasi

- Konsistensi logis spasial dan tekstual

peta = dokumen = KKP

➔ Penataan peta

➔ Assessment dokumen

Peningkatan Kualitas

PETA = DOKUMEN = KKP



Level 2 ➔ Level 3

LEVEL 3: Block Adjusted
Kondisi:

- No gaps No Overlaps

- Peta  = dokumen = KKP = lapangan

(selisih minimal)

- Teruji terhadap koordinat lapangan

LEVEL 2: Spatial Adjusted
Kondisi:

- Memiliki konsistensi logis spasial dan tekstual

Peta = dokumen = KKP

- Koordinat peta tidak sama dengan lapangan

Peta ≠ lapangan

➔ Pengukuran titik

kontrol lapangan

➔ Block Adjustment

➔ Uji stastik dan akurasi

Peningkatan Kualitas
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