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Computation of Tilted Planar Areas of Real —Estate Parcels
and Evaluation of their Accuracy

Dr. Abdulrazzak Ajaj®

Abstract

The development of the surveying exploitation concepts data cope with the advanced tequniques of
measurements, computations, drawing of maps and the proliferation of automated systems, thus enabling
data to be stored and exchanged in general. The advanced methods of digital cadastral representation
have replaced the traditional manual methods of the ultilization of real estate maps, especially in the field
of planar area computations. This goes with the increasing demend on a accuracy requirements of
computation, which the traditional methods cannot achieve as a result of the increasing values of
agricultural and residental real estates.

This paper presents the most important methods in the field of planar and tilted cadastral area
computations, either by using field observations or others like 3-dimensional extent (3D point
coordinates), and accuracy evaluation of each suggested method.

The paper also focuses on the differences in computations of horizontal and tilted planer areas related
to the mean sea level, map projection, earth surface slope and the effects of all those factors on the
differences mensioned above.

This research studies and highlights the different methods in computations of 3D-space planer areas
which are as close as possible to the actual situation of real estate entities, thus making use of all
horizontal and vertical data available about those entities, which is accomplished by the integration of
cadastral data and the digital topographic ones, in order to achieve those rquirements of planar tilted area
computations.

Keywords: Tilted planar area, Planar area, Real estate (cadastral entity), Spatial data,
3-dimensional coordinates, Computation accuracy.

& Associate Professor, Department of Topography, Faculty of Civil Engineering, Damascus University,
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O Gl s Y G AL Nl a3 e s [12] ¢[7] el plaall ALl el ol
shal gana) (re o ihe salall o (gylaall caidl) @ie lalaia Jilst ol o) g)liall adaddl) 4idd) @
haliall o3g] (b salall (gylinll) am sl prasal b salall aally A padiall dilaiall

i Aabalita e Aueld Sl ) cilliall ki @ Jabidl pe el ol eyl g)lind) hhidl ey @

Ll claad) Gugyy Bala ) BB 38 gy
e daall Jag

LR gy, Wlad 8 cilala ay) il e
Shieal) LByl Jylas Ry e )

G (A Lall) Al Uil clals st @
Aalsall A Ta oty ¢(22) ARl (335 ylaal)
oLl 4B

Jbiadl 200 Aalisall Coun Sl e Byl JUiaS

1 Y(6) JSal) B craall B (il

@liall i) myia) ladie . ad )l il s Ll
o sl merall o badall 8l S (e Aagy
& sl Sy Aalall Al 3 3 ) 5yl
&Y @iy manll dglee o L8 8 Jgia pla
LLa) ghagall Gula) U Gl gplaladl

Mgl (Apliall clibial)
Gl ay) e Jyaaall Lpliall day, 5l 2o
e oial) mhad) dagpd i LS (X, ) Aasiosal)

Lallall) e cliliall A8l Bydlall b 4 pul) Bl AuSud) Aa¥) AW ailld) Gy A6 gala Jaladia (6) JSl)
A, B cppal) agaa (dggall Jaghd «(TIN)
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e 9.65% diws dalodll 8 Gyl e (s
ey DUl G ) et S Ra s ¢ Qliall Aalise
b sl @l Al dihie b

B ) (7) Jsad

P G Jsand) (S 3) dilaiall )¢ 5ok adad
e sl dhe saballs (g)lial) plabaiall ALl
AL Aalall Gl 2l ABlaay) bl
O AaDlally uladl) ALalSall dlae (3385 Cumy o laell
O Hlaal) G aali e Y A sl calilaay)
(1, 1L, VI o L) sl de ) califia da)l e
(6) JS& (e ein say ¢(7) IS

cusly tlaali (5) Jsaad) (es (22) AUl Laby,

o 8 ¢2251.32 M2 sy B liell L) dalodl
i sl 2033.95M? &l i ginsall A dablual

217.37Tm* )iy

Gl s cilalica ‘,ﬂ.un s:\,'\.abﬂ‘ elitial) Q4980 BALY Q\,ﬁ\h! (5) djéel\

Dlaal) daldy dalaldl aaldilaaly)

3 3 3
=y 4 (Z(XiYi+1 (Z(YiZHl (Z(ZiXHl
@ %) i=1 i=1 i=1 — 2 2 2
s || X (m) Y (m) 2 (m) 2 2 2 P= 0.5\/PZ + PZ + PZ
TIN _Xi+1Yi)> —Yi+1Zi)> —Zi+1Xi)>
1 |-287339.6 | 100259.26 | 442.53 | 1463145 | 147979.1 | 91357.24 652.3958
I 5 |-287289.38| 100263.54 | 456.44
6 |-287309.49|100237.74 | 443.21
2 |-287313.52|100284.57 | 458.35 | 540796.7 | 46086.39 | 124124.2 421.6062
IV | 3 [-287293.34|100301.83 | 472.51
4 |-287269.3 | 100285.95 | 471.92
1 |-287339.6 | 100259.26 | 442.53 | 1344315 | 80856.34 | 1863715 634.7327
I 2 |-287313.52| 100284.57 | 458.35
5 |-287289.38| 100263.54 | 456.44
2 |-287313.52| 100284.57 | 458.35 | 927869.5 | 79942.64 | 169777 542.5839
I | 4 |-287269.3 |100285.95| 471.92
5 |-287289.38| 100263.54 | 456.44
ALl dabsall 2251.319 m’
46 dalual) 2033.95 m’
A 217.3686 m’
4 gial) L) 9.6 %
Jealldygls
Loyl 33 ar
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