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Abstract
Triangulation networks are considered the basic structure on which
surveying work is based. In other words, they are the basic reference
base for horizontal measurements. They are a set of fixed points with
widely spaced locations that form the vertices of a network of

triangles. These points are called “Triangulation Points”.

Triangle networks consist of a chain of basic geometric shapes, such
as a simple triangle, a braced quadrilateral, or a central-point figure.
The shape of the triangle networks and the method of creating them
depend on several factors, including (the required accuracy, the
nature of the ground...)
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It is also the cadastral basis for the polygon network in order to reach
the density necessary for surveying of all natural and artificial details.

It is known that the accuracy of surveying work in general is largely
related to the accuracy of the cadastral basis used for it, as grids are
usually modified considering their reference points as fixed and their
accuracy is not taken into account as they are measurements that have

been pre-processed and thus contain some amount of error.

Hence the importance of analyzing the accuracy of the coordinates of
the triangle points and knowing the extent of their impact on the new
networks that will be built on them

In this research, some issues related to the establishment and
establishment of geospatial networks were discussed, and then a
number of previously implemented networks were analyzed using a

device.(SOKIA 510K, TOPCON GTS 601) In two cases: the first was

introduced considering the reference points in the network were
correct and stable and did not contain errors, and the second was
based on the accuracy of the reference points, using the
“MicroSurvey StarNet 9” program, which relies on least squares
theory in the modification process. The two cases were compared and
the results of the modification were discussed (as the largest
difference was in The coordinates of the points in both cases are 4
cm, and some recommendations were proposed based on this.

Keywords: Geodesic Networks, Reference Points, Accuracy,
Network Adjustment.
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Clilial) il 48a o dag jal) bl 48s Jiy) i Judas

slanl) Baaall Ll caaf bSa [150/ ali s moal) ddkie Jas
(1) Jsaall 8 (2) JSal b amse Jalil) s ¢(T3,72,81)

AN AL

Al il 305 (el 5 colen Adadlas b ALldalll salid de salall ad)ll & 5y
(S42, san Llis (8) 5 (4626 ,S1 , S3), dapss Lalis (3) Lo .4k (11) e
JiSa ((575) gsal) dihie ais Guny S6, M, 2,855,866, 4749,S8)
(1)dsadl 8 (3) I (8 crmse W) 5

ragl) Al e

Adlye e 4805 Gl 5 ¢ paen Alailae 8 Jald Ay e salall )l g i
& b bli Cuw 5 F1LF3,F4, Ll o da8 Lli o)l lgie LLali e (g
oy 5 a (215) sl Adlaie Jais Camy (F2,F5,F6,F7,F8, FO Lla)
JSall 8 munge Bl o555 «SS,SK elan) lidael (piae luse il il
(1) b (1)

sdaaldd) Al

Adlye libie 405 (el 5 colen Aladlae 8 aga S 5ald il salall adll 65 e
4y Lalis (6) 5 (DK4,1516,513,534) saa Ll (4) Leie Ll (10) oo
Janl) dikic dalue Ll is cusy (DK1,DK2,DK3,SK,2517,SKD)
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4 jLanall g Agiall Apuaigh o glal Aldey

90k 3 2 eadl daala e e 2025 sls 4 22211 47 Alaal)
gasiall ausl il Llall ae | Llal aae
Lxaall | Baad)
e salall ad)ll & i 3 |
sl o3 1S 3
Carl)

e bl ad)ll &g 00 2 4

Oy B2l 516

st

(2) s
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Sl sl 1) &5 ke
Liallalll 3oL

e sl ad)ll &5 500
Jald 3ald

e salall ad)ll g i
peSS 4l




4 jlarall g didall dpigl) o glal) bl U daala ddaa
90k 3 2 eadl daala e e 2025 sls 4 22211 47 Alaal)

(1) dgaad
) andly CASUAY Syt 2-4
P Jahall (385 Jiatl) dilee o)) o
Addial bl el -
e 33LAN L@l ey ddial) colulal) dheas -
el ) LIAsY Alid) Lapally cilulall ilily Sead -
sl Ailee b axdidl Sleall pailiad ae (38l5h Ly alipdl lolae) Jap -
Laludl
JA A pal) ol liiel) allad) 8 A paall CUlSEl Jaaed 5 Candl Ve b
il 3y Lol culilan) cuilSy (Ll 35S0l Jalyal) s (aelaal s
Jeaall AV Al Jolaall 4 mase 58 Lo Gis leie il Wadlly
(3,5.7,9,11) Jslaall & 45l Dlally g e (2,4,6,8,10)
(o) Analag A IS 8 8L salal) wdyl) 5 550) (A ASpddi-1

(@) sl b Aaimge & LS (clulilly Ll culflaal) Al clily

POINT X(m) Y(m) DIS(m) ANG
T3 -223823 56386.35 | T3-HO1-TZ1 | 222.5814 | 1442.96391
T9 -224339 56968.67 | T9-HO1-TZ1 | 145.6248 | 982.051025
HO1 -223376 56479.5 | TZ1-T3-HO1 | 394.6212 | 1877.37362
TZ1-T3-T9 366.05815

T3-HO1-T9 266.90195

(@) Jexd

tAs Al -

R TMA LIRS
mmge sp LS Ll cilglaa) oSy A5 dumayal) B el Joaetl) lya)
(2) Jsaall
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Station X(m) Y(m)
T3 -223822.7973 56386.3533
T9 -224339.2978 56968.6707
HO1 -223376.2949 56479.4961
TZ1  -225249.7699 56600.6418

(2) Jgaad
bl Gyl Alany) Judasl)

Ll s, @

Normal 0-Q Plot of resifang)

Tests of Normality 1
Shapiro-Wilk I
Statistic  df  sig ~
Residual .928 5 .584 .
(ang)

ralaliudd) ;.Lub‘) °

Normal Q- Plot of Res (dis)

Tests of Normality

Shapiro-Wilk 7.
2
Statistic df  sig £
Residual .874 3 .306 :

(dis)

Obsarved Value

Shapiro-Wilk laa) caua xadal) aysill o luldll sy o o Gaw Las
(1) 3Dl 33y xnsil) Jasgiall Uadll dad Olua oSy Ul (%5 <)
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4 jlarall g didall dpigl) o glal) bl U daala ddaa

g0k 3 0 ead) daala el 2025 als 4 23l) 47 Al
Station Mx(m) My(m) M,y (M)
T3 0 0 0
T9 0 0 0
HO1 0 0 0
TZ1  0.008154 0.018168 0.019914

(3) Jgaad
Al Al -
AGAY Jad o
& LS Bl lilany el o giall Uadll dad (il Qs dlee o)
(1) &l
M, = My = +2.8cm

Station X(m) Y(m)
T3 -223822.803 56386.36
T9 -224339.2824 56968.66

HO1  -223376.3047 56479.5
TZ1  -225249.7686 56600.64

(4) Jgaad
L) g ) Slasy) Jalaxl) <

(Ll Qg @
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Normal Q-0 Plot of Res{ANG)

Tests of Normality

Shapiro-Wilk L
Statistic  df sig :
Residual 912 5 478

(ang)

slilcall Gy, ©

ormal 0-Q Plot of Res (DIS)

Tests of Normality

Shapiro-Wilk
Statistic  df  sig i,
Residual 912 3 424
(dis) = - Obseredvalse

Shapiro-Wilk laa) caua xadal) aysill o luldll sy of cb Gas Las
damge Al Bl eyl dausgial) Undd) e loa oSy il (%5 <)
-(5) sl

Station Mx(m) My(m) M,y (M)
T3 0.020274 0.017116 0.026532858
T9 0.022074 0.024314  0.03283949
HO1  0.01994 0.02326 0.030637089
TZ1  0.018132 0.054234 0.057184755

(5) dadl

c A A 8 Aaiall Jalya) (385 S Ay 8 allall el dlee ¢l &
(u.a_').\.u.a "&ﬂ,ﬁ ‘ﬁ\){:}\ﬂ\ Q—i)j\ EJJ.&A) 3\.}31::3\ M\—Z
(D) Jsanll & daimse o LS (colubially Lol culilaal) A<uill calily
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Ay el Aiaal) dguaigh o sl Aduades s daala Alaa
g0k 3 0 ead) daala el 2025 als 4 23l) 47 Al
POINT X(m) Y(m) DIS(m)
S1 -219096 | 93683.79 | 1157-S16 | 1467.795
1157 -220500 | 94119.73 | 1157-S1 1470.819
S16 -219050 | 94343.2 | 1157-T3 1417.78
N -220500 95811 | S1-S16 660.9
S1-T3 884.901
T3-516 1478.413
T2-1157 802.59
T2-T3 630.659
(1-b) Jgaad
(2-b) Jgad
DIR ANG
S16 0 S1 0 | N-1157-516 | 100
1157 |52 28.8827 | o | T3 21.9199
MA 33.6163 MA 31.286
T3 68.4581 1157 85.84
S16 0 1157 0
g |13 238.1473 | T2 | MA 106.8873
MA 299.5481 T3 181.133
1157 314.7241
1157 0
13 | MA 58.1243
S16 67.6211
S1 83.8468
tA Al -
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Clilial) il 48a o dag jal) bl 48s Jiy) i Judas

Station X(m) Y(m)
1157 -220500.44 94119.73
S16 -219049.66 94343.2

S1 -219095.6441 | 93683.9019
T3 -219644.3089 | 92989.6282
T2 -220103.0024 | 93422.4444
MA | -219450.0789 | 93706.0785

(6) Jyaad
bl gyl Alasy) Judasl)

Ll cauly, @

Normal 0.0 Plot of es [ds

Tests of Normality

Shapiro-Wilk '
Statistic  df sig 5 ;
]
Residual .850 7 122

(ang)

HGH L WA L._u.n\_” ]

Normal Q-Q Plot of Residualidir

Tests of Normality

Shapiro-Wilk
Statistic  df sig ; ‘
Residual 963 19 .632 L

(dis)

Observed Value
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4 jlarall g didall dpigl) o glal) bl U daala ddaa
90k 3 2 eadl daala e e 2025 sls 4 22211 47 Alaal)

Shapiro-Wilk laa) caua xadal) aysill o cluldll Canlsy of o Gas Las
damse A8l Tl el oy giall Ukl Al ol Sy Ul (%5 <)

(7) Jsaall
Station Mx(m) My(m) M,y (M)
1157 0 0 0
S16 0 0 0
S1 |0.012376 | 0.0125 | 0.01759
T3 10.017061 | 0.011311 | 0.02047
T2 |0.018476 | 0.014033 | 0.023201
MA | 0.023506 | 0.016083 | 0.028481
(7) dgsd
Al Al -
AGEY Jaamd o
(8) Usally zringe 5 LS Lol il
Station X(m) Y(m)
1157 | -220500.4074 | 94119.74
S16 | -219049.6926 | 94343.2
S1 -219095.6427 | 93683.89
T3 | -219644.3013 | 92989.62
T2 | —220102.9856 | 93422.44
MA | -219450.0785 | 93706.07
(8) Jgandl
bl ualgd Alaal) Jadadl) o

Ll gy o
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Tests of Normality

Shapiro-Wilk i
Statistic  df  sig I
Residual .981 7 .966

(ang)

Tests of Normality

Shapiro-Wilk
Statistic  df  sig P
Residual 929 19 .166 X

(dis)

Observed Value

Shapiro-Wilk laa) caua xadal) aysill i luldll anlsy o o Gaw Las
dange A<l Bl el Jaygial) Undll Gl Gla (S Sl (%5 <)
-(9) Jsall

Station Mx(m) My(m) M,y (M)
1157 | 0.022567 | 0.027883 | 0.035871035
S16 | 0.022567 | 0.027883 | 0.035871035
S1 0.027633 | 0.029825 | 0.040658496
T3 0.04256 | 0.023418 | 0.048577323
T2 0.035191 | 0.025836 | 0.043656676
MA | 0.033844 | 0.027252 | 0.043452133

(9) dssa
P(Aalalll 3ol ) salal) w8l £ ia)ARIAY dSpl-3
(€)Ustall b Aamge b LS (lublly Ll i) A8l il

130



A anal o) s o el Al s s i
290k (Bl aalt vaal s M LiaNe 202E 4le 4 2aal) 47 alaall
Point X(m) Y(m)
DK1 | -223492.845 | 98756.365
DK2 | -224165.077 | 97761.393
DK3 | -224569.076 | 98368.508
2516 | -222430.66 | 99648.05
2517 | -223953.18 | 99166.65
SK | -222686.969 | 97993.044
SKD | -223853.609 | 98454.277
1051 | -226451.17 | 97333.99
(1-c) dsaa)
DIS(m) DIR DIR
2517-
2516 1596.803 2517 | 0 s34 |0
2517-DK1 | 616.62894 | PK3 [SkD | 50.563 SK | 5.72065
2517-S34 | 2258.8283 S13 | 50.6457 DK4 | 25.6277
2517-DK4 | 1409.2649 2517 | 0 2516 I"pka | 51.4818
2517-S13 | 720.24185 SKD | 17.3652 S13 | 51.4452
2517-DK2 | 14211246 | ., | S13 | 17.5161 SKD | 51.5008
2517-DK3 | 1008.1539 DK4 | 79.135 2517 | 76.4431
DK1-DK4 | 860.99058 SK | 80.5767 2516 | 0
DK1-S13 | 469.75293 S34 | 105.607 DK2 | 311.069
2516-S34 | 2276.2168 DK4 | 0 DK4 | 336.657
2516-DK4 | 1938.2105 S13 | 69.615 S34 [ SKD | 340.548
2516-DK1 | 1386.8026 | ., | SKD | 69.836 S13 | 340.566
2516-S13 | 1856.5523 2517 | 160.558 2517 | 354.189
DK2-S13 | 759.67066 2516 | 269.761 SK | 384.581
DK2-DK4 | 876.77281 SK | 362.491 2517 | 0
DK2-534 1635.26 2516 | 0 2516 | 64.4851
DK3-S13 | 722.15706 DK1 | 65.8361 DK1 | 64.3769
DKA4-S34 | 905.34607 SK_[67.0779 | . [SK [ 13204
DK4-513 768.378 S34 | 77.7467 S34 | 153.606
S13-S34 | 1670.0109 | 2517 | DK4 | 88.9227 DK4 | 158.214
S13 | 110516 DK2 | 236.02
SKD | 110.652 DK3 | 301.46
DK2 | 129.02 s34 |0
DK3 | 161.334 DK2 | 147.04
DK1 | 245.064 | DK4 | SKD | 208.465
DK4 | 2516 | 288.971 S13 | 208518
SK | 351.422 2517 | 228.709
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(2-¢) Jsa
tAeY) Al -
2 TIRA AR
(10) Jsaall mage 5o LS Lalal) ciliilas)

Station X(m) Y(m)
4626 -226204.31 127901.63
S1 -229470.16 128812.72
S3 -230181.73 127920.9
4749 | -229252.9338 | 126059.6269
S5 -228370.7981 | 127481.8071
S6 -230592.0051 | 128820.7112
S66 -228908.7339 | 126331.2867
S8 -230563.9099 | 126270.609
S2 -229533.2631 | 127175.9387
S42 -231098.8151 125568.543
M -229999.1805 | 127414.7877

Tests of Normality

(10) dssa
G g (lany) Jala)
G LA Cuslgy @

Normal Q-Q Plot of Residual(dis)

Shapiro-Wilk
Statistic  df  sig
Residual 924 21 103
(dis)

ExpectecNomal
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4 jlarall g didall dpigl) o glal) bl U daala ddaa
90k 3 2 eadl daala e e 2025 sls 4 22211 47 Alaal)
ralalany) k._b.n\j‘) °
Tests of Normality B
Shapiro-Wilk _
Statistic  df  sig i
Residual 952 58 .072 i
(dir)

o

&

—

Observed Value

L) anlgy o G G Laa

dange Al Bl eyl Jassgial) Undd) dad loa oSy s (%5 <)
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(11) Jsaaly
Station Mx(m) My(m) M,y (M)

4626 0 0 0

S1 0 0 0

83 0 0 0

4749 | 0.014144 | 0.008681 | 0.016595557

85 0.008804 | 0.010184 | 0.013461956

86 0.008269 | 0.008758 | 0.012044871

S66 | 0.013144 | 0.009736 | 0.016357091

S8 0.014592 | 0.013949 | 0.020186656

S2 0.009246 | 0.007866 | 0.012139295

S42 | 0.023996 | 0.020271 | 0.031412123

M 0.010857 | 0.013819 | 0.017573822

(11) Jgaad
Al Al -

Al Juaad o



Clilial) il 48a o dag jal) bl 48s Jiy) i Judas

Station

i)

Vi)

4626

-226204.3147

127901.6263

S1

-229470.1783

128812.7176

83

-230181.7069

127920.9061

4749

-229252.9103

126059.6334

S5

-228370.7826

127481.8174

S6

-230592.001

128820.7084

S66

-228908.7116

126331.2943

S8

-230563.8878

126270.6091

S2

-229533.2429

127175.9446

S42

-231098.789

125568.5385

-229999.1614

127414.7938

Tests of Normality

(12) Jdgsa
L) Gy ) Slasy) Jalazl) <
tldlocall 6,\“!3 B

Normal - Plot of Residualidis

Shapiro-Wilk
Statistic  df  sig :
Residual 988 21 994 |
(dis) w

Tests of Normality

Shapiro-Wilk
Statistic  df  sig
Residual 949 58 .066
(dir)

134
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4 jlarall g didall dpigl) o glal) bl U daala ddaa
90k 3 2 eadl daala e e 2025 sls 4 22211 47 Alaal)

Nermal Q-Q Plot of res(dir

Expected Normal

Shapiro-Wilk ,la) cuus ga_.&d:d\ @J}'\ﬂ & Slubal) gy Qi O (B Laa
daiage 40 G Lol QS’TPJ:J‘ Lougild) sl e Clus (S ‘éjtﬁ\__a} (%5 <)
(13) dssally

Station | Mx(m) My(m) My (
4626 | 0.026601 | 0.027377 0.038172
S1 | 0.020523 | 0.019117 0.028047
S3 | 0.020668 | 0.022276 0.030387
4749 | 0.033799 | 0.019259 0.038901
85 | 0.023278 | 0.01961 0.030437
S6 | 0.021113 | 0.025835 0.033365
S66 | 0.031512 | 0.01916 0.03688
S8 | 0.032455 | 0.027821 0.042747
S2 0.02499 | 0.019889 0.031939
842 | 0.041738 | 0.034514 0.05416
M 0.024404 | 0.024828 0.034814

(13) dsaad

m)
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(Ul 530 el @) 5 55) Aa) ASyli-4

(d)Jdsaall L damse o LS (blabilly Ll cililal) A8 @bl

Point X(m) Y(m)

DF1 -249787.1 | 74823.66

156 -250449.08 | 74353.14

DF3 -250144.54 | 75393.65

DF4 -250739.15 | 75403.96
(1-d) Jyad
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Al o) sl i) o s s i
g0k 3 0 ead) daala el 2025 als 4 23l) 47 Al

DIS(m) DIR DIR
DF1-DF2 687.1244 156 0 DF6 DF5 330.1509
DF1-DF8 873.2035 SS 3.3266 DF4 0
DF2-DF1 687.1098 DF4 74.1861 DF5 0
DF2-156 1479.9201 | DF1 | DF3 103.6809 DF4 33.8954
DF2-DF6 1493.6735 DF2 179.3923 DE7 DF3 41.2305
DF2-DF3 761.9421 DF8 196.2915 DF6 57.8691
DF2-DF8 276.8721 156 0 SK 58.1123
DF2-DF1 687.0949 DF1 0 DF5 0
DF3-DF2 761.9369 156 11.1736 DF1 0
DF3-DF8 1038.8198 SS 13.1758 156 1.7882
DF3-DF6 791.7691 DE2 SK 42.8946 SS 3.449
DF3-DF2 761.9355 DF6 43.0497 DES SK 28.9594
DF4-DF6 425.181 DF3 61.1593 DF6 29.0922
DF4-DF7 1144.0535 DF8 262.0371 DF3 44.493
DF4-DF5 707.2713 DF1 0 DF2 45,1353
DF5-DF4 707.2712 DF2 0 DF1 0
DF5-DF1 1781.1652 DF8 0.2352 DF5 0
DF5-DF6 791.458 DF1 63.1329 DF4 28.7929
DF5-156 1503.3313 DF3 156 116.9175 DF3 64.0668
DF5-DF7 582.0045 SS 119.8924 156 DF2 97.1628
DF5-DF4 707.2709 SK 164.229 DF8 104.6781
DF6-DF4 425.1996 DF6 164.4822 DF1 106.5993
DF6-DF3 791.7664 DF2 0 DF5 0
DF6-DF2 1493.6388 156 0 DF1 0
DF6-DF8 1760.2101 SS 2.3587 156 1.2317
DF6-DF7 1002.356 SK 29.8655 DF9 SS 2.5342
DF6-DF5 791.467 | DF4 | DF6 29.9381 DF8 0.811
DF6-DF4 425.1996 DF7 96.7196 DF1 0
DF7-DF5 582.0025 DF5 124.1533
DF7-DF4 1144.0538 156 0
DF7-DF3 1716.5097 DF4 0
DF7-DF6 1002.3448 DFS DF1 17.0844
DF7-DF5 582.0039 DF6 35.9381
DF8-DF1 873.1858 SK 36.1925
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Clilial) il 48a o dag jal) bl 48s Jiy) i Judas

DF8-156 1684.7368 156 47.0561
DF8-DF6 1760.1856 SS 47.9777
DF8-DF3 1038.7904 DF7 138.6728
DF8-DF2 276.8763 DF4 0
DF8-DF1 873.1714 DF4 0
DF9-DF1 1344.5488 DF3 52.899
DF9-156 2156.1435 | DF6 | DF2 70.3085
DF9-DF8 471.4127 DF8 73.2529
DF9-DF1 1344.5479 DF7 290.7552
(2-d) dsaad
P 1Y) Alad)-
A Jaamd o
(14) Jsall miage o LS Lalaal) ildilas)
Station X(m) Y(m)
DF1 -249787.1 74823.66
156 -250449.08 74353.14
DF3 -250144.54 75393.65
DF4 -250739.15 75403.96
DF2 | -249382.8646 | 75379.133
DF8 | -249106.1834 | 75370.0512
DF6 | -250823.9834 | 74987.3866
DF7 | -251824.612 | 75043.1652
DF5 | -251442.0114 | 75481.6009
DF9 | -248732.848 | 75657.7602
SS | —250495.4812 | 74373.9388
SK | -250824.2705 | 74983.5383

(14) Jsaa
t bl g 4 Alaay) Juladll o
rlilcall gy @
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4 jlarall g didall dpigl) o glal) bl U daala ddaa

g0k 3 0 ead) daala el 2025 als 4 23l) 47 Al
Tests of Normality J R
Shapiro-Wilk
Statistic  df  sig 1
Residual 953 43 .074 T

(dis)

Observed Value

. -
ralalay) gy
Normal Q-0 Plot of RES [DIR

Tests of Normality

Shapiro-Wilk ‘
Statistic _ df  sig :
i
Residual 973 71 131 LB

(dir)

Observed Value

Shapiro-Wilk laa) caua xadal) aysill o cluldll oy o o Gas Las
damge Al Bl ey sil) dasgial) Undd) e Ol oSy Ul (%5 <)
(15)d sl
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Station |  Mx(m) My(m) M, (M)
DF1 0 0 0
156 0 0 0
DF3 0 0 0
DF4 0 0 0
DF2 | 0.004502 | 0.005833 0.007368
DF8 | 0.004917 | 0.007672 0.009112
DF6 | 0.004767 | 0.004942 0.006866
DF7 | 0.006236 | 0.014208 0.015516
DF5 | 0.005051 | 0.009392 0.010664
DF9 | 0.014508 | 0.018291 0.023346
SS | 0.018604 | 0.021451 0.028395
SK ] 0.012386 | 0.013923 0.018635 (15) dsaad
Al Al
FCIA ISR
(16) Jsaally riase 58 LS Juawill aay Lalal) cildlas)
Station X(m) Y(m)
DF1 | -249787.1276 | 74823.68
156 | -250449.0782 | 74353.17
DF3 | -250144.5422 | 75393.63
DF4 | -250739.122 | 75403.93
DF2 | -249382.8696 | 75379.14
DF8 | -249106.1883 | 75370.05
DF6 -250823.976 | 74987.37
DF7 | -251824.6014 | 75043.17
DF5 | -251441.9922 | 75481.6
DF9 | -248732.8473 | 75657.75
SS —-250495.4857 | 74373.96
SK | —250824.2507 | 74983.53

(16) dsaad
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4 jlarall g didall dpigl) o glal) bl U daala ddaa
90k 3 2 eadl daala e e 2025 sls 4 22211 47 Alaal)

b)) g ) laay) Jalal) o

reilblocal) aly, @

Normal Q-Q Plot of RES{ DI

Tests of Normality

Shapiro-Wilk 1
Statistic  df  sig i
Residual 979 43 594

(dis)

Observed Value

rallady) gy e

Normal Q-Q Plot of RES (DIR

Tests of Normality
Shapiro-Wilk ! ;
Statistic  df  sig T
Residual 988 71 732 ,
(dir) .

Shapiro-Wilk jlia) cues apdall a0y sill ais lulall cly) O O o Laa
A mge Al Bl ey sil) Jasgial) Undd) e loa oSy Ul (%5 <)
(17) Jsaally

Station Mx(m) My(m) M, (m)
DF1 0.014959 0.018869 0.024079262
156 0.021384 0.015221 0.026247939
DF3 0.017402 0.014973 0.022956923
DF4 0.017666 0.018499 0.025579299
DF2 0.017336 0.026736 0.031864566
DF8 0.017245 0.032926 0.03716869
DF6 0.01441 0.01994 0.024601864
DF7 0.014697 0.042173 0.044660539
DF5 0.019004 0.032814 0.037919792
DF9 0.024207 0.043234 0.049549547
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SH] 0.02457 0.021362 0.032557947
SK 0.016961 0.021899 0.027699129

(17) Jsaa

HpeS il Lihe sl b))l &g i) dsaldd) AEN-5

(€)Jsan)) b dninge o LS (calulilly Ll cililhal) sl clily
Point X(m) Y(m)

DK1 -223493 | 98756.365

DK2 -224165 | 97761.393

DK3 -224569 | 98368.508

2516 -222431 | 99648.05

2517 -223953 | 99166.65

SK -222687 | 97993.044

SKD -223854 | 98454.277
1051 -226451 | 97333.99

(l—e) Jeaad

DIS(m) DIR DIR
2517-
2516 1596.803 2517 0 2516 0
2517-DK1 | 616.6289 DK3 SKD 50.56299 DK2 311.0688
2517-S34 | 2258.828 S13 50.6457 DK4 336.6575
2517-DK4 | 1409.265 2517 0 534 SKD 340.5477
2517-S13 | 720.2418 SKD 17.36523 S13 340.566
2517-DK2 | 1421.125 DK2 S13 17.51611 2517 354.1891
2517-DK3 | 1008.154 DK4 79.13501 SK 384.5807
DK1-DK4 | 860.9906 SK 80.57669 2517 0
DK1-S13 469.7529 S34 105.6068 2516 64.48514
2516-S34 | 2276.217 DK4 0 DK1 64.37693
2516-DK4 1938.21 S13 69.615 513 SK 132.9401
2516-DK1 | 1386.803 DK1 SKD 69.83603 S34 153.6061
2516-S13 | 1856.552 2517 160.5577 DK4 158.2135
DK2-S13 759.6707 2516 269.7607 DK2 236.0202
DK2-DK4 | 876.7728 SK 362.4905 DK3 301.4598
DK2-S34 1635.26 | 2517 | 2516 0 DK4 S34 0
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DK3-S13 | 722.1571 DK1 | 65.83612 DK2 | 147.9398
DK4-S34 | 905.3461 SK 67.07794 SKD | 208.4653
DK4-S13 | 768.378 s34 77.74671 S13 | 208.5183
$13-534 | 1670.011 DK4 | 88.92269 2517 | 228.709
513 110.5156 DK1 | 245.0637
SKD 110.652 2516 | 288.9706
DK2 | 129.0202 SK 351.4224
DK3 | 161.3339 DK1 | 51.48183
534 0 ,51g | S13 | 51.44521
2516 | SK 5.72065 SKD | 51.50081
DK4 | 25.62765 2517 | 76.44313
(2-€) Jyadl

A Aladi-

[AGAD Jamd o

(18) Jsaall s sa WS Joaedl) ae Lala) cillaa)
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Station X(m) Y(m)
DK1 -223492.845 | 98756.365
DK2 -224165.077 | 97761.393
DK3 -224569.076 | 98368.508
2517 -223953.18 99166.65

SK -222686.969 | 97993.044
SKD -223853.609 | 98454.277
2516 -222430.6273 | 99647.947
S34 -222575.8057 | 97376.3409
DK4 -223302.1762 | 97916.7464
S13 -223851.9624 | 98453.5458

Tests of Normality

(18) s

bl Gl Alaay) Juladl) o

Shapiro-Wilk
Statistic  df  sig
Residual 970 19 .783

(dis)

Expected Normal

tldlocall h.wub B

Normal Q-Q Plot of res{dis
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oaaa dxala Al
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MNormal Q-Q Plot of res (dir

Tests of Normality
Shapiro-Wilk
Statistic  df  sig

Expected Normal

Residual 985 54 715
(dir)

Shapiro-Wilk lia) Gaua xadall a)sill o luldll calsy o o Gaw Lae
Jsaadly dain g Al Jaliil a5l s giall Undll) G losa S0y Ml 5 (%5 <)

.(19)
Station Mx(m) My(m) M,y (M)
DK1 0 0 0
DK2 0 0 0
DK3 0 0 0
2517 0 0 0
SK 0 0 0
SKD 0 0 0
2516 | 0.010166 | 0.010631 0.014709
S34 0.008461 | 0.009843 0.01298
DK4 | 0.005986 | 0.00504 0.007825
S13 0.004393 | 0.004419 0.006231
(19) Jsaa

Al Al -
A Juaas o
+(20) Jsaall riase oo LS Jaaaill aay Lalaall culiilaa)
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Station X(m) Y(m)
DK1 —223492.8333 | 98756.37
DK2 -224165.0653 | 97761.4
DK3 —224569.0838 | 98368.5
2517 -223953.1661 | 99166.64

8K -222686.9869 | 97993.05
SKD -223853.6206 | 98454.28
2516 —222430.6184 | 99647.94
S34 —222575.7945 | 97376.35
DK4 -223302.1679 | 97916.75
S13 —223851.9535 | 98453.54

(20) Jgaa

b)) g ) laay) Jalal) o
scliluall ndy, o

Hormal -0 Plot of Resldual(dls

Tests of Normality

Shapiro-Wilk E
Statistic df sig L
Residual 939 19 257

(dis)

ralalany) c._m\j_) ]

Normal 0-Q Plot of Residualicir

Tests of Normality

Shapiro-Wilk 1
Statistic ~ df sig § ’
Residual 987 54 .803

(dir)

Observed Value
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29ad gild o

el daaf 2

A e e

oaaa dxala Al
2025 als 4 23211 47 s

Shapiro-Wilk laa) cua xadall aysill o clulall sy of o Gaw Las
Jsanlls dain o A0 Jalat) | ag il Jaws el Undl) e Gl oS0y Ml (%5 <)

Station Mx(m) My(m) M,y (M)
DK1 0.013424 | 0.013153 0.018794
DK2 0.016007 | 0.014138 0.021357
DK3 0.013042 | 0.01825 0.022431
2517 0.016978 | 0.012695 0.021199
SK 0.015689 | 0.021101 0.026294
SKD 0.014834 | 0.016266 0.022014
2516 0.02355 | 0.025281 0.03455
S34 0.020843 | 0.023289 0.031254
DK4 0.014643 | 0.014317 0.020479
S13 0.012119 | 0.012211 0.017204

(21) Jsaad

(21)

gl 438l

lS bl oyl ralal) sl e 3By Glally Jpsall Alee o) 2xy
Tannpall AN Wl b 23l oy clifiall Ll cililaa) ) cililaay) G 8
(22) Jsaall Aage & LS (Rltl) Alally Joontl dlec aay Llail) ol

Networks | Station | AX(m) AY(m) M, A(m) M, A(m) M, A(m)
A T3 0.0057 | -0.0054 | -0.02027 -0.01712 -0.02653
) 9 -0.0154 | 0.0109 -0.02207 -0.02431 -0.03284

HOI 0.0098 | -0.0055 | -0.01994 -0.02326 -0.03064

TZ1 | -0.0013 | 0.0006 -0.00998 -0.03607 -0.03727

A 1157 | -0.0326 | —0.005 -0.02257 -0.02788 -0.03587
4 S16 0.0326 0.005 -0.02257 -0.02788 -0.03587
S1 -0.0014 | 0.0072 -0.01526 -0.01733 -0.02307

T3 ~0.0076 | 0.0126 -0.0255 -0.01211 -0.02811

T2 -0.0168 | 0.0017 -0.01672 -0.0118 -0.02046
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MA | -0.0004 | 0.0122 | _-0,01034 | -0.01117 -0.01497
dal | 4626 | 0.0047 | 0.0037 -0.0266 -0.02738 -0.03817
A S1 0.0183 | 0.0024 | -0.02052 | -0.01912 -0.02805
S3 | -0.0231 | -0.0061 | -0.02067 | -0.02228 -0.03039
4749 | -0.0235 | -0.0065 | -0.01966 | -0.01058 -0.02231
S5 | -0.0155 | -0.0103 | -0.01447 | -0.00943 -0.01698
S6 | -0.0041 | 0.0028 | -0.01284 | -0.01708 -0.02132
S66 | -0.0223 | -0.0076 | -0.01837 | -0.00942 -0.02052
S8 | -0.0221 | -0.0001 | -0.01786 | -0.01387 -0.02256
S2 | -0.0202 | -0.0059 | -0.01574 | -0.01202 -0.0198
S42 | -0.0261 | 0.0045 | -0.01774 | -0.01424 -0.02275
M| -0.0191 | -0.0061 | -0,01355 | -0.01101 -0.01724
dga DF1 | 0.0276 | -0.0197 | -0.01496 | -0.01887 -0.02408
Al 156 | -0.0018 | -0.0309 | -0.02138 | -0.01522 -0.02625
DF3 | 0.0022 | 0.0228 -0.0174 | -0.01497 -0.02296
DF4 | -0.028 | 0.0277 | -0.01767 -0.0185 -0.02558
DF2 | 0.005 | -0.0031 | -0.01283 -0.0209 -0.0245
DF8 | 0.0049 | -0.0004 | -0,01233 | -0.02525 -0.02806
DF6 | -0.0074 | 0.0204 | -0.00964 -0.015 -0.01774
DF7 | -0.0106 | -0.0062 | -0.00846 | -0.02797 -0.02914
DF5 | -0.0192 | -0.0002 | -0.01395 | -0.02342 -0.02726
DF9 | -0.0007 | 0.0053 -0.0097 -0.02494 -0.0262
SS | 0.0045 | -0.0224 | _0.00597 | 8.9E-05 -0.00416
SK | -0.0198 |  0.01 -0.00458 | -0.00798 -0.00906
LA DK1 | -0.0117 | -0.001 | .0.01342 | -0.01315 -0.01879
4wy | DK2 1 -0.0117 | -0.011 | -0.01601 | -0.01414 -0.02136
DK3 | 0.0078 | 0.0109 | -0.01304 | -0.01825 -0.02243
2517 | -0.0139 | 0.0107 | -0.01698 -0.0127 -0.0212
SK | 0.0179 | -0.007 | -0.01569 -0.0211 -0.02629
SKD | 0.0116 | -0.002 | -0.01483 | -0.01627 -0.02201
2516 | -0.0089 | 0.004 | -0.01338 | -0.01465 -0.01984
S34 | -0.0112 | -0.007 | -0.01238 | -0.01345 -0.01827
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g0k 3 0 ead) daala el 2025 als 4 23l) 47 Al
DK4 | -0.0083 | -0.002 -0.00866 -0.00928 -0.01265
S13 | -0.0089 | 0.0022 | -0.00773 | -0.00779 | -0.01097
(22) dssad

4.cm = ifywe e oK oallall b Ll cidla) 8 @ sl )

il | bl se | Ll ae | AXmax(cm) | AYmax(cm) | My ,Amax(cm)
PR 3254l
1 3 1 1.5 1.1 4
2 2 4 3.3 1.3 2
3 3 8 2.6 1 2
4 4 8 2.8 3.1 3
5 6 4 1.8 1.1 2

Glilhaay) a8 n @Al Gl saaall e Llie 4t Ll ase bl asl Jaadl
LB S allally

tAuaDA

LY (e Al bl la UL el ay il i Qo) il of Ly
csrnb O e UadY) a8 Qo) dglee (381555 33U adlly
lBlay) 4 g sl of o callall 8 L) G clilay) 58 DA e
idee Jullg dagpill 58y 8 4y msanall aall e B a5 dom Ssla Y
L A g Al Al 385 Joawil

by Al Alally e e JE Y1 Al 6 asil) lagiad) Uadll o)
Al Jg pill 8y 8 4 zgansal) 2l e JE allall

Lotad Ll ol sapaal) e A )lae 450N i) aae sl ail Ladls
LB S allally A<
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tGlua gil)
il Ay iail) ) Lol Gleliaall @ilSd e danll 3)S8 Gadas v
A sl Ll adlse e cibladl o Uadf Jla)
Al s (385 ol Ay Lalaill ey i) o i) Uil G byl o v/
"deaell lilee 8 deatiiall Ayl Al o V) A G lield
1 31 s gl L) e il dilee o) o S ik Al
agpall iy 8 laeY) e eVl
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