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introduction 
• At present, as in many other countries, the 

cadastre in Israel is in a transition from a 
graphical product to a digital and analytical 
one. In most cases 'analytical cadastre' means 
to determine the coordinates of the cadastral 
parcels and blocks.

• The best technique for validating the cadastral 
coordinates is by gathering and storing all the 
original cadastral measurements which led to 
defining and registering the cadastral entities, 
measurements that will be used as a basis for 
the analytical cadastral database.
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Research Motivations
• The juridical status of the authentic measurements.
• Unique identification of borders according to Torens method.
• Restoration of lost or obliterated corners ability.
• Ability to discover conflicts in the registration process.
• Coordinates validation as a basis for analytical cadastre.
• Data integration in existing systems and merging neighboring 

plans. 

" The essence of analytical cadastre is by digitally 
determining the old (historical) cadastral border marks 

to ensure as best as possible the authentic border's 
location. "
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Main Research topics

• Comprehensive review of GIS assimilation alternatives. 

• Quantitative review, schedules and cost estimations

• Determining instructions for data collection.

• Transfer-tables definition, From field books to GIS.

• Control net analysis.

• Finding efficient order of data in the system – Hierarchic 
model.
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Main Research topics …(cont.)

• Determining data and relations tables.

• Define and apply control and supervision system 
for the reliability and correctness of the data.

• Giving ability for retroactive corrections for post 
factum errors.

• Accurate and reliable link between different 
cadastre layers.

• Profitability check of cost/benefit ratio for the 
integration of authentic measurements in the 
national GIS.

 6 of 22  FIG Working Week 2009, Eilat Israel , TS2B (3303)

Literature review

• Australia and New Zeeland: Digital Cadastral Data Base 
:DCDB

» New measurements combined with digitized maps.

» Up to 0.25 ± m in urban areas and 1 ± m in rural areas.

• Austria: nationwide digital cadastre

» Maintenance by 68 local mapping agencies.

» Based on old cadastre tax maps, new control network and 

additional measurements.

• Canada, Denmark, Holland and other countries 
surveyed and in none of them authentic measurements 

and raw data integrated in the GIS.
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Authentic measurements integration 
in analytical cadastre

• Three different alternatives for integration:
» The scattered model.
» The centralization model.
» The combined half-scattered model.

• Three participant circles
» The executers circle (usually private surveyors).
» The inspectors circle.
» The federal agency circle (IMC main office)

• The main difference: The location of the 
raw data
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Quantitative review and data scope 

estimation
• 1926 Cadastre act starts.
• Surveying equipment development: from 

chain surveying to GPS.
• Control network strengthening and 

regulations changing.
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Data collections direction and tables 
feeding

• Collecting: Field books, field sheets, mutations sheets...
• Field measurements. (for restoring lost corners)
• Details measurements, control net strengthen, determining 

transformations parameters.
• Transfer/translate tables feeding.
• The old control net.
• Chain surveying data.
• GPS, Total station etc. field measurements
• Geometrical constrains and supplementary information.

5 Blocks pilot built with 3,891 records and 26,669 fields.
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• Control points and traverse network
• Chain surveying measurements and other field 

measurements.
• Geometrical constrains: distances crossing, lines 

and parallels crossings,  fronts and auxiliary 
measurements.

• Parcels definitions.

The Data Base
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A piece of original control net 
calculation notebook
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Building traverses storage

• Entering data to a spreadsheet.
• Macro running for error debugging and data 

completion.
• Converting raw data to authentic measurements in 

ASCII field book structure.
• Conversion to ArcInfo Shape file tables.
• Running a macro (VisualBasic) for finding 

traverses errors.  
• Characteristically Data display.
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Point’s table and traverse’s table

• 
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Authentic measurements database
• Collecting: Field books, field sheets, mutations sheets, 

control points, blocks sheets... 
• Fixing block calculation order (for shared borders).
• determining calculation order inside each block. 

(usually chronological order).
• Borders calculation due to data hierarchy and 

geometrical constrains. (least squares adjustment)
• Error debugging and parcel definition.
• Conversion to ArcInfo Shape file tables.
• Characteristically Data display. 
• Macro applications for data analysis and data control.
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Measurement-lines + Run-Offset 
tables
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Distances crosses + lines crosses table
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Fronts table and parcel definition table
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Spatial and tabular queries comparison

• Exceptional lines (due to regulations criteria)
• Exceptional parcels (due to regulations 

criteria)
• Forward search: find affected elements from 

changing in point location.
• Backward search: find all elements influence a 

certain  point creation.
• Searching reports and reliability of data report 

(Integrity_Report)  .
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Forward search example
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Spatial and tabular query comparison
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Rigorous and approximate 
Adjustment Examples
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Inter Alia Accomplishments
• The ability to draw the measurement plan (cadastral block 

or mutation plan) in an improved uniform, consistency and 
accuracy format.

• A more flexibility in the connection of neighboring plans.
• The ability to restore the registration act and then to 

accurately carry out the reparcellation.
• The ability to find contradictions in the registration process 

and help solving them.
• The ability to have fluent and updated information on the 

reliability of cadastral entities.
• Enlargement of the legacy and juridical validity of the GIS 

data.


